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NPEOAMCNOBUE KO BTOPOMY
NU3OAHUIO

ConepxaHue MepPBOTO U3NaHUS yuebHMKa MO Kypcy «IIuinepast XuMus»,
dhopma H3N0XEeHUS MaTepyasia ObLUIY MpeaMeToM 06cyXaeHN i Ha BcepoccHii-
CKHUX BY30BCKHX HayYHO-METOAMYECKMX KOHbepeHIMAX. YUueOHUK MOMyYu
MOJIOKHUTENBHYIO OLEHKY CIELIMAJTUCTOB, CTYJEHTOB By30B, MU3YYaOLUX ITOT
KypC, a TUpaX KHUTHU OBLI pacnpoaH B kpatuailine cpoku. briay Beickaza-
HBI NOXEJIAHUA U CHeTaHbl 3aMeYaHusi. ABTODHI BRIDaXalOT cBOK Giaroaap-
HOCTb BCEM, KTO BBICKA3aJl CBOE MHeHHe 00 yueOHHKe.

[TonoxuTtensHas olieHKa yyeGHMKA 3aCTAaBUNA HAc TOATOTOBUTH BTOPOE
n3gaHue. B HeM yuTeHBI NoXelaHUA YuTaTeseit, BHECEHB! TOMOJIHEHUS, UC-
NpaBjieHbl HETOYHOCTHU. [IpakTHYecKy, mepenenke NoaBepriIMCh B Pa3HOH cTe-
MeHU BCe I71aBbl KHUTH, aBTOPBI KOTOPBIX HE U3MEHUIUCH.

ABTOpHI y4eGHHMKa BBIpaXalT CBOI 0coDYI0 61aronapHOCTh pelleH-
3€HTaM BTOPOTO U3QaHUsA yyeOHUKa: O.T.H., Tpod., 3aB. Kadbenpoit KITY
B. I Jlo6aHoBY M npod. 3T0i1 Kadenpsl, O.T.H., 3aCTyXCHHOMY OeSTeJTI0 HayKu
n texuuk PCOCP B. I [llep6akoBy, B.M.H., npod. MMA umMm. CeyeHoBa 1
Mucturyra nutanus PAMH B. I1. CyxaHoBy; 0.1.H., ipod., 3aB. kadenpoit
BTA B. M. BosioToBy 3a LieHHbIe 3aMe4YaHUs U COBETHI, a TaKXe Nnpod. Ka-
denpst opranunyeckoit, busnyeckoit ¥ 6uonoruyeckoi xumun CII6I'YHulIT
K. K. Top6aToBoii.

ABTOpBI BTOPOTO U3AaHMA ydeOHMKa OyAyT O1arogapHbl 3a BCe MOXena-
HUS Y IpaKTUYeCKUe 3aMeyaHHUs.



NMPEAMCIIOBUE K MNMEPBOMY
U3OAHUIO

Hacrosuee nazaHne — neppas MoMnkiTKa CO3AaHWs OTeYECTBEHHOI'O yueh-
HMKa ISl BY30B Mo Kypcy «[Iuluesasi XMMHUsi», KOTOpbIid NpeaHa3sHaueH as
CTYAEHTOB BCEX CMeLIMAIbHOCTEN MO HalpaBaeHUIO « [TeXHONOTHSA NPOAYKTOB
TNUTaHUS>.

B yyeOHHMKe OCHOBHOE BHUMaHHE yIelseTCsl XHMHYECKOMY COCTaBy IMH-
LIEBBLIX cUcTeM (CbIpbe, MojydabpukaThl, TOTOBas MPOAYKLMUA), TEXHOJIOTHU-
YeCKOMY M GMONIOrMYeCcKOMY 3Ha4eHH 0 OCHOBHBIX KOMIIOHEHTOB MTPOLYKTOB
MUTaHUS, POJIM BOJbl B MUIIEBLIX CHCTEMAaX, MUILEBbIM, OUOJOTHYECKU aK-
THUBHBIM 000aBKaM M YJYYLUHUTEAM, a TaKke 6e30NmacHOCTH MUILEBLIX MPO-
IykToB. PaccMaTpHBaloTCs OCHOBHI pallMOHaJILHOTO ITUTaHUSI.

Yye6HUK cocTouT U3 12 m1aB. Kaxnad riaBa 3akaHYMBaeTCs KOHTPOJIbHbI-
MM BOIIPOCAMH, YTO 1aCT BO3MOXHOCThb 60Jiee ITyDOKO MMOHATh U 3aTIOMHHUTDL
cofepXalllhiicid B JaHHOM pasjliefiec MaTepHaJsl, YCBOUTD CYTh U3JIaracMbIX B
HeM BornpocoB. CITMCOK peKOMEHNYyeMOF TUTepaTyphl, IpUBEAeHHbII B KOH-
Lie KHUTH, MTO3BOJNIUT NOJYYUTh AOTIOJTHHUTENbHYIO HH(pOPMaLIMIO ITO U3yyae-
MBIM BOTIpOCaM. ABTOpaMM OTaAeNbHbIX pasaenos apasiorces: A. I1. Heyaes
(npeauciosue, tnaskl 1, 4, 6,9, 11); B. B. Konnakosa (rnaa 2); C. E. Tpay-
6eHbepr (rnaBhl 3, 5, 8, 10); A. A. Kouerkosa (rnasel 7, 9, 12); K. C. Buton
(rnasbl 8, 11); U. B. Ko6enesa (rnasw 3, 5, 8, 10).

B ocHOBY y4eOHHKa MOIOXKEH Kype IUILEBO XUMHUH, YuTaeMblil B MIYTITT
B TeYeHHeE TTOCAeAHHX JIET.

HcTtopruecky nsydyeHre XUMHH MUILLEBBIX BEILIECTB Ha4aJloCh B CEPeIMHE
XIX B., KOTAa OHU pacCMaTPUBAINCH KaK NMPUPOAHbIE OpraHNnYecKUe Coelu -
HEeHUs1, BXOAsILIHUE B COCTAB MUILEBOTO ChIPbA U TOTOBBIX IPOAYKTOB. ABTODbI
HaCTOSILLIEro U30aHHUsl CTPEMIUIMCh NIPH M3JI0KeHUH MaTepuaa yyecTb pabo-
Tbl OOJBLIIONI TPYNMNbI BLUIAKOLIMXCS OTe4eCTBEHHBIX M 3apyOeXXHbIX YUEHDIX,
CO3[1aBLUMX OCHOBBI MHILIEBBIX TEXHONOTH 1, KOTOpbIE €CTECTBEHHO ONUPANIUCh
Ha U3BECTHEIE B TO BpeMs MPeACTaB/lIeHHA 0 COCTaBe, CBOWCTBax U MpeBpallie-
HMAX NMULIEeBbIX BellecTB. OHM OTHAIOT AaHb METOOOJOTUM U PSILY HOBBIX
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NOAXOJO0B U MOHATHIA, copMyarpoBaHHbIX LKoot A. H. HecmesiHoBa npu
pa3paboTKe HayyHbIX OCHOB MCKYCCTBEHHOr0 M CHHTETUYECKOro MUTaHUA, a
TaKXe JOCTUXEeHHUSAM MeOULIMHCKON HayKH, U B MEPBYI0 oyepenb— HayKe
O NUTaHUU. EcTecTBeHHO, YTO aBTOPHI B TO#t WIM MHOM CTEeNEeHM ONMMpaNich
M Ha JOCTHXEHHS QyHAAMEHTalbHBIX AIUCUMIUIMH — OPraHu4ecKoil XUMHH
1 OMOXVMHH, U Ha TO HOBOE, YTO BHec/ia GMOTEXHO10THS B IPOU3BOACTBO MPO-
IOYKTOB [TUTaHHS. YUTEH U OIMBIT [TpenofiaBaH M 3TOro Kypca U U3aHHble yueo-
Hble MOCOOMS B IPYTHX CTPaHaXx, a TakoKe Kypc ieKLMii B 2-X YacTtsax (ony6nau-
KOBaHHbI aBTOpaMM paHee) U HAaKOTUTEHHbI UMH OIIbIT MPU YTEHUU JAEKLU A
no ykasaHHoii aucumnante B MTHUILIT (ceituac MTYTII).

Martepuan, cogepxaluniicsa B yueOHuKe, NIpU3BaH IOMOYb CTYA€HTaM pa-
306paThCs B CJIOXHBIX BOIIPOCAX, KACAIOLLMXCH POJIM OCHOBHDIX [TUILIEBbIX Be-
ILECTB B MHILEBOI TeXHOJOrUMN U IIMTAHUHU YeJloBeKa, B rpobieMax, CBA3aH-
HbIX C IPEeBPALEHUEM MAKPO- U MUKPOHYTPHEHTOB B TEXHOJIOTMYECKOM F10-
TOKeE, CTPOEHHEM M POJIBIO MUILEBBIX U GHOIOrMYECKH aKTUBHbBIX 1006aBOK.

ABTOpHI yueGHMKa BhipaXaloT ocodbyio 6i1arogapHocTh A.T.H., npod.
M. I1. [Tonogy, yseHy MepBOro KOJJIEKTUBA JIEKTOPOB 3TOrO Kypca; BbICOKO
oLieH1BaloT BKnag npod., 1.x.H. [C. B. boratkopa| , noul., k.T.H. H. I1. Co6o-
JIeBOM, HAUMHAaBILMX 3Ty paGoTY, pelieH3eHTaM y4yeOHMKa: akal. AKajieMUuH Tex-
HONOrMYeCKMX Hayk, A.X.H., npod., 3aBenyloluemy kadpeapoit MTY B. H. To-
JyGeBy; A.T.H., ipod., 3aBenyouiemy xadeapoit KI'TY B. I. JlobaHoBy u npod.
310t Kadenpsl, A.T.H., 3aC/IyXEeHHOMY OeATe/l0 HayKH U TexHHKH PCOCP
B. I. Lllep6akosy, A.M.H., npod. MMA umM. CeyeHoBa U MHCTHUTYTa IUTAHUSA
PAMH B. I1. CyxaHoBy 3a LieHHble 3aMe4aHus U coBeThl. bonbluyo 6naro-
apHOCTb aBTOPhI BLIPAXKAIOT COTPYAHMKAM XUMHUYECKUX U TEXHOTIOTUYECKUX
kadeap MI'VIIII, caenaBiuivx cBOM 3aMeYaHHS 1O TEKCTY PYKOMUCH. ABTODEI
yue6GHMKa 6yayT 6y1arogapHsl 3a BCe TOXETaHUA H KPUTHUYECKHUE 3aMeyaHHsl.




FJ1ABA 1.
XMMMHWS NULUEBLIX BELLLECTB
U NMUATAHMUE MYEJIOBEKA

Cpean OCHOBHBIX Mpo6JieM, CTOSILLMX ITeped YeJIOoBeYeCKMM 0DLIECTBOM B
Halle BpeMsi, MOXHO BBIIEJIUTh HECKOJIbKO ITIaBHBIX, IPEBATMPYIOLUMX Haf
BCEMU APYTUMHU:.

— obecrieyeHUe HaceJleHUs 3eMHOTO LlIapa MMpoAYKTaMH MTUTaHUS;

— obecrieyeHUE IHepruei;

— ofecreyeHHe CbIpbeM, B TOM YHCJIE BONOH;

— OXpaHa OoKpyXalolleit cpefbl, 3KoornyeckKas U paadalMoHHasa 6e3orac-
HOCTb XMTeNeil IUTaHeThl, 3aMeJUIeHUE HEraTUBHBIX MOC/IeICTBMA UHTEH-
CHBHOI ITPOU3BOJACTBEHHO e TeIbLHOCTH M 3allUTa YyejloBeKa OT pPe3yJL-
TaTOB 3TOH HEraTMBHOM JAESITEJIbHOCTH.

CpelM HUX OHO M3 caMBIX BaXHBIX M CIOXHBIX AB/sAeTcA obecreye-
HHMe HacejlieHUs 3eMHOrO 1apa MpoAyKTaMU MMTaHus. SIBAsisicb OAHUM U3
BaXHel X ¢GakToOpoB OKpyXawlinei cpeabl, MIUTaHUE C MOMEHTA POX-
IEHHUSA A0 CaMOro IMocjieHero QHs XU3HM YesloBeKa BJMSAET Ha €ro opra-
HU3M. MHrpeaMeHTH NMUIUEBHX BELECTB, NTOCTyNasi B OpPraHU3M YeJloBe-
Ka ¢ MU1Ueil U npeobpa3ysich B Xoje MeTabo/in3Ma B pe3yJIbTaTe CIOXHBIX
OMOXMMHYECKHUX NpeBpallieH!i B CTPYKTYPHbIE 3JIeMeHThl KJIeTOK, obec-
Me4yyBaloOT Halll OPraHU3M IJIACTHYECKUM MaTepUaioM M dHepruem, co-
37a10T HE0OX0AUMY10 GPH3NONMOTHYECKY0 U YMCTBEHHYI0 paboToCII0C06-
HOCTb, ONpeAesiioT 310pOBbe, AKTUBHOCTb U MPOAOXKHUTEbHOCTD XU3-
HH YejloBeKa, ero crnocoOHocThb K Bocnpou3BoAacTBy. CocTosiHUE TUTaHUS,
MO3TOMY, SIBJISi€TCA OAHUM M3 BaXKHeH LLIMX GaKTOPORB, ONpeAesIFOLLIMX 310~
pOBbE HaUMH.

[MpoayKTel MTUTaHWS DOJXKHBI HE TOJBKO YIOBJIETBOPAThL MOTPEOHOCTH Ye-
JIOBEKa B OCHOBHBIX [TUTaTeJbHBIX BELLIECTBAaX MU 3HEPrMH, HO M BLITNOJHSATh
npodunakTuyeckue u eyeOHbie GyHKLUNH,

Ha pewieHne 3THX 3a1a4 M HaTipapJ/ieHa KOHLIETILHSA rocynapCTBEHHOM No-
JIMTHKM B 06J1aCTH 310poBoro MuTaHUs HaceneHus Poccuiickoit ®eaepaumnu
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Tnaea 1. Xumun nuwesoix eulecms u numanue 4eaoeexda

Ha nepuon Ao 2005 r., onobpeHHas nocraHonneHueM [lpaBsutennctsa PO ot
10 aBrycra 1998 . Ne 917.

INloa rocynapctseHHOMH MOJUTHKOM B 001aCTH 3JOPOBOTO [TUTAHHUSA NOHU-
MaeTcsi KOMIUIEKC MepOTIPUSITUIA, HarpaR/ieHHBI Ha co3laHKe YyCNOBUM, obec-
NEeYUBalOILMUX yIOBIETBOPEHHE NMOTpeOHOCTel HaceleHHsl B pallMOHAJIbHOM
31OPOBOM ITUTAHM Y C YYETOM €0 TPAAHLIMEA, IPUBbIYEK, IKOHOMHUYECKOTO MO~
JIOXXEeHMS, B COOTBETCTBUH C TpeOOBaHUSIMHM MEAULIMHCKOM HayKH.

[MocnenHue aecATUNETUS XapaKTEPU3YIOTCH CTOMKUM YXyALIIEHUEM MoKa-
3aTejieil 310poBbs HaceeHUs1 PoccHu: NpoaoaXkKaeT CHUXAThCA CpeHsA Npo-
JOXUTEIbHOCTh XXU3HHU (OHa cocTaBuaa 58 ieT y MyX4MH M 73 roaa y XeH-
LIUH, B cpefHeM 65,5 roga — 3To 3HAYUTENBHO HUXKE, YEM B OOJILUIMHCTBE
PasBUTHIX CTpaH); yBeJH4YMBaeTcs obias 3aboneBaeMocTb. CMepTHOCTb Ha
1000 yenosek yBenuuunach ¢ 11,2 B 1990 . 1o 15,4 B 2000 r. Cpeau npyuuH
3a6o0y1eBaEMOCTM U CMEPTHOCTH Bejlylliee MECTO 3aHUMAIOT cepAeYHO-COCy-
IUCTBbIE U OHKOJIOTHYECKUE 3a60JieBaH1s, Pa3BUTHE KOTODPHIX B ONpeeseH-
HOM CTeneH! CBsi3aHO ¢ NMTaHHUeM (Tab. 1.1). CHMXaeTcsi ypoBeHb IPyIHOTO
BCKapMJIMBaHUs1, yXyLLAIOTCs OKa3aTeb 3410POBbS U aHTPONOMETPUYECKHE
XapaKTepUCTUKH JIcTeH, MOAPOCTKOB, a TaKXE COCTOSIHUE 3[10POBbSA JIULI MO-
XXunoro Bo3dpacta. OQHOIl U3 BaXHEeHWIIUX MPUYMUH 3TOTO SIBASIETCS HEYHOB-
JIETBOpPUTEbLHOE NTUTAHUE.

Ta6auua 1.1. CpesHsisi NPORAOAXUTENBHOCTD XXHU3HH XHUTeel paa CTpaH
Y CMEpPTHOCTB OT HllleMUYyecKoi 6oe3HH cepaua U HOBoo6pa3oBaHU

CmepTHocTb Ha 100 000 HaceneHus
Crpatia [TponomxMTENbHOCT (0...64 rer)
XH3IHU, roAbL OT UILEMHUYECKOH OT TOKAYECTREHHBIX
6oneany cepaua HOBOGOPa30BaHHI

Benopyccus 69,0 143,1 114,8
Bonrapus 71,2 64,7 91,9
Benyko6putaHus 76,0 55,7 89,3
TepmaHus 75,7 35,7 88,1
EBpona 75,2 39,3 92,2
Poccus 65,6 135,9 122,3
CLIA 75,8 — —

YKpanHa 69,0 98,1 89,3
DOUHASHONA 75,3 49,4 66,8
®paHuus 77,6 14,8 944

Y GonblunHcTBa HaceneHus Poccuu, no naHHsiM UHcTUTYTA NUTaHUSA
PAMMH, BbisiBieHB HapyuleHUs NOJIHOUEHHOTO MUTaHHUsA, 06YCIOBIEHHbIE
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Taea 1. Xumus nuwesstx eeujecme u numanue 4yei06exa

KaK HeJIoCTaTOYHbIM noTpebJeHMeM MUILEBBIX BelllecTB (Tabi. 1.2), Tak U

HapyllelleM MHLUIeBoro cratyca HaceneHus Poccuu, B nepByto ouepenb

He0CTaTKOM BUTAMWHOB, MaKpo- U MHUKPO3JIEMEHTOB, MOJHOLEHHBIX

0eNKOB, U HepallMOHa/IbHBIM UX COOTHOLUeHUeM. BaxHelue Hapyie-

HUS NULeBoro cratyca HaceneHus Poccuu (o naHHbiM MHCTHTYTA K-

TaHusi PAMH):

— HU30bITOYHOE NOTPebIeHHEe XKUBOTHBIX XXHPOB;

— Ae(PULNT NOJTMHEHACHILUEHHbIX XUPHBIX KUCJIOT;

— neULHT MOJHOLIEHHBIX (XKMBOTHBIX) O€JIKOB;

— IepULUHUT BUTAMHUHOB (aCKOPOMHOBOM KHCIOTHI, prbodiiasnHa (B,), THa-
muHa (B ), onneBoii KncioTsl, peTiHoNa (A) M B-KapoTHHa, TOKodepoa
Y Ipyrux);

— JdepHUULHAT MUHEPAIbHBIX BELECTB (KaJibLUs, Xee3a);

— neHLMT MUKpPO3JIeMEHTOB (CesleHa, LIMHKa, Hoaa, ¢pTopa);

— peULNT MULLIEBbIX BOJIOKOH.

HeraTuBHoe BnusiHMe OKa3biBaeT NMOTpebiieHHe HEKAYECTBEHHBIX, (allb-
cU(PULIMPOBaHHBIX W OMACHLIX LIS 3[0POBbA Yejiopeka npoaykToB. Ha yctpa-
HEHWe ITUX HEI0CTaTKOB U HamnpabieH 3akoH P® Ne 29-P3 «O kayecTBe U
©e30MacHOCTH NMULIEBLIX NMPoAyKTOB» (2 ssHBaps 2000 r.).

OpraHu3aiys 310poBOTro MUTaHUA HaceIeHUs1 — CNIOXHBI U MHorogak-
TOPHBI# MTpoliecc, KOTOPbIit MOXXHO peajii30BaTh TOJILKO OMUpasiCh Ha r1ybo-
KHe 3HaHMA, CTPOIfHYIO HayyHYIO KOHLEILIMIO U MPOIyMaHHYIO HayUyHO-TEX-
HUYECKYIO MOJTUTHKY.

TexHuueckwmit nporpecc B MULIEBOA MPOMBIILIJIEHHOCTH BO MHOTOM OTIpe-
nensercs leMorpadnyecKUMHU U3MeHEHUSIMH (UM CIEHHOCTb HaceieHUs, YBe-
JIMYEHUE 10N TIOXWIBIX U OONBHBIX JIofei), COUMANbHBIMU U3MEHEHUSAMMU,
W3MEHEHHUSIMU B YCJIOBHUSIX XHU3HH M Tpyda (pOCT YHCIEHHOCTU ropOJCKOro
HaceJieHUs1, U©3BMEeHEHHe xapaKTepa Tpy/a, COuMalbHOe paccjoeHue 00I1ecTBa).
OH cBfI3aH ¢ NOCTHXEHHUAMHU MEAULIMHBL, PYHOIAMEHTAILHBIX HAYK (PU3nKa,
XUMMS, MUKpOOUOJIOTHSA )}, HOBBIMH TEXHOJIOTHYECKMMH BO3MOXKHOCTSIMH, KO-
TOphIe MOSABUJIUCH Y IPOU3BOAUTE/ICH NPOAYKTOB MUTaHUS B pe3yJibTaTe pal-
BUTHSA HayKH, TEXHOJIOTMH, TEXHUKH; yXyALLEHHEM 3KOJOTHYECKON 0OCTaHOB-
KM XeCTKOI KOHKypeHLIMeit Ha ppIHKe MPOAYKTOB NUTaHUsA. Bee 3To Tpedyer
He TOJIbKO KOPEHHOI'0 COBEpLIEHCTBOBAHMA TEXHONOIUM MOJNyYEHUS TPaH-
LIUOHHbIX MTPOAYKTOB, HO M CO31aHHSI HOBOTO MOKOJIEHUST MUILUEBLIX MPOAYK-
TOB, OTBEYAIOLLMX BO3MOXHOCTSIM U peIUsIM CErOAHSLLHEro AHA. DTO Mpo-
OYKTBI CO cOalaHCUPOBaHHBIM COCTaBOM, HU3KOI KaTOpUHHOCTbIO, € TIOHM-
>KEHHBIM cofiepXaHUeM caxapa Y XH1pa 1 NMOBhILLIEHHBIM — TMOJIE3HbIX 111 310~
pOBbSl MHIPEIMEHTOB, (DYHKLIMOHAILHOTO W eyebHOro Ha3HayeHus, C yBe-
JIMUeHHBIM CPOKOM XpaHEeHHS, ObICTPOro NPUroToBJEHUA U, KOHEYHO, COBEP-
eHHo 6e3omacHbIx 14 YyenoBeka. Knaccrudukalumio coBpeMeHHbIX NPOAYK-
TOB MUTaHUA MOXHO MpeAcTaBUThL cxeMoi (puc. 1.1).
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Tabanua 1.2. INoTpebieHHe OCHOBHBIX MPOAYKTOB MUTaHUA B Poccun, Kr/roa Ha 1 yesoseka
(6anaHc NpomoBOJLCTBHSA, MO JaHHBIM [ockoMcTaTta)

Peko- 121-9%3 _%
TMHeBbie MPORYKTHI ﬂ;‘::;ﬂ 1990 |- 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | xomen-
HopMa ‘:{y::;::
XnebonponykThl, B TOM YHCTIe 117 1119 120 125 124 124 121 117 118 119 117 100
HMITOPTHbIE
Msico ¥ MsICONpPOMYKTHI 78 72 69 60 59 57 55 51 50 48 42 54
(B TOM YMCJIE UMITOPTHLIE) 6) (10) 9) ) (10) (13) | (14) (7 | (16) (11)
Pbi6a 1 pbIGONPOLYKTbI 23,71 20 16 12 12 10 9 9,4 7 7 8,4 29
Mostoko ¥ MosnouHble MpoayKThl | 390 386 347 281 294 278 253 232 224 221 206 53
(B TOM YHCJle HUMMOPTHBIE) (38) @7 (@) |39 |3 | 38 |32 (36) | (33) | (25
Siua, wr 291 297 288 203 250 236 214 | 207 210 216 224 77
Caxap 38 47 38 38 38 29 31 31 33 33 34 89
(B TOM uMc/ie UMIIOPTHBI) (28) (24) (23) 20 (18) (18) | (20) (24) (24) (24)
Kaprodens 117 | 106 112 118 127 122 124 125 130 123 123 105
OBollM 1 6axueBble KYNETYPbl 139 89 86 77 71 68 76 75 79 78 79 57
(B TOM YHciie MMIIOPTHbIE) (12) (12) (10) (11 4) 6) 6) (13) (12) (1)
DpyKThI N ATOABI 80 35 30 32 29 28 29 31 31 31 30 37
(B TOM YMCJIe UMOOPTHBIE) (15) a7n (10) @) (10) @9 | A (12) | (15) (14)
Macno pactutensHoe 13,0 | 10,2 7,8 6,7 7,0 6,6 7,4 7,9 8,4 8,8 89 68
(B TOM YMCJle UMITOPTHOE) <ol 4, (1L, (1,2 d,y| (G, el @7 G381 39

DXI90YIh INHDWINY N UIDIMIS X1993MNly ynwny ‘| peovJ



Tnhaea 1. Xumus nuwessix 6euiecme u numarue Yeaoeexa

{ [MuweBLle NPOLYKTbI
1
[MH1eBble MPOAYKTHI MpoaykTsi
TpanuuuoHHble ®yHkumo- CMELHANLHOTO Ha3HaYeHHs MUTaHUA
1 HOBBIC HailbHble LIS OTAENBbHBIX TPYTIN IUIA AeTed, MponykTet
NpoayKTbl THiLeBbIC HaceNeHUA (CMEUKOHTHH- || GepeMeHHBIX neve6Horo
Maccoporo TIPOAYKTEI TeHT, KOHTHHIeHT pabo- XEHLLUHH, nuTanus
Ha3Ha4YeHus Maccosoro TaIOLUMX B SKCTPEMANb- KOpMSILLUX
HasHaveHUn M
HBIX YCIOBHSIX U T.A.) Mmarepei

Puc. 1.1. Knaccuduxaums coBpeMeHHBIX POAYKTOB MUTaHUS

Co3aHKe HOBBIX H COBepLIEHCTBOBaHME TEXHOJNOTUH NOJNYYEHHUS Tpa-
IWULHMOHHBIX MPOAYKTOB NMUTAaHUA TpeOyeT U3yYEeHHS CTPYKTYpPhI MUTaHUSA
HaceneHus Poccuu, aHaiu3a COCTOAHUSA MUILLEBLIX U MTepepabaThiBalOLIUX
otpacneii A[1K, npaBuibHOM M NpoayMaHHOK HayYHO-TEXHUYECKOI Mo-
JIUTHKH B 061aCTH 3A0pOBOro MMUTaHUA C yYeTOM JeMorpadpuyeckKux uame-
HEHHWil, pa3BUTHA HayKKX B 00NacTH 340POBOro NMMUTaHMA. BaXHBIM Takxe
ABJsIETCA pellieHue BONpOCOB NPOMU3BOACTBA pacTUTENbHOIO 6enka, 61o-
JlorMyeckM aKTUBHBIX 106aBoK (BA/l), nuueBnix no6asok (I1/1), opraHu-
3alMsi MHAYCTPUH NPOAYKTOB IeTCKoro nuranusa. Pewarwonias pons B pea-
JIU3aUMU 3TUX BOIIPOCOB NPUHALNEXUT Pa3BUTHIO UCCAEIOBaHUIt MO MU-
11eBOt XMMUYU, MU UIEBOH ODHOTEXHONOTUH, pa3paboTKe HOBBIX TEXHONOTH-
YecKUX pelleHU U 00opyIoBaHWS, METOJAOB aHAIN3a U CUCTEMBI yNpaB-
JICHUS KaYeCTBOM.

Bbonbluoe MecTo B pealiM3aliiM 3TUX BOMPOCOB, KaK YX€ yKa3bIBaJlOCh,
NPUHALJIEXHUT NMUILEBo XUMHUH. [1MlLeBas XMMHUA — ONMH U3 pa3aeioB XU-
MUYECKON Hayky, 3HaUeHUe KOTOPOil, yYUThIBas poJib TUTaHHUA B XXU3HH 00-
11eCTBa, KpaiHe BeJIMKO. BTO HayKa O XMMHYECKOM COCTaBe INMUUIEBBIX CHUC-
TeM (Cbipbe, MTONYIIPOAYKThI, FOTOBbIE MHLLEBbIE NPOAYKThI), Er0 U3MEHEHUAX
B XO/le TEXHOJIOTUYECKOTO MOTOKa M0/, BAUAHUEM paiTUYHBIX (akTOpoB (pu-
3UYECKHUX, XMMHUYECKUX, OMOXUMHUYECKHUX U T. [1.), BKJIIOYAIOLIKUX Tunua-6en-
KOBoOe, IMNUI-yrieBoaHOe, 6e10K-6enKoBoe, 6eT0K-YIeBOAHOE B3aUMOIeit -
CTBHUS1, OOLLIMX 3aKOHOMEPHOCTSAX 3TUX NpeBpallieHUiA. OHa BKJIoYaeT U3yye-
HUe B3aMOCBA3M CTPYKTYPbl M CBOMCTB NMHUILIEBbIX BELLECTB U €€ BIUAHHE Ha
CBOCTBa Y NHULIEBYIO LIEHHOCTb MPOAYKTOB MUTaHuA. [THlileBasg XMMHUs TaK-
Xe yaenfaer BHUMaHHe MeToaM BblaeseHUs1, ppakKLIMOHHUPOBaHMS, OYUCTKH
NHileBbIX BellecTB (0en1KOB, YI/1IeBOAOB, TUNUAOB U T.A.), UX KATANUTUYECKOM
moaudukaumu. HeorbeMaeMoii yacTbio NUIIEBOH XMMHM ABJAIOTCA pa3je-
Jibl, MOCBSILLIEHHbIE NUILIEBLIM U OHONOrHYECKH aKTUBHBLIM 100aBKaM, 3arpsi3-
HUTEJIAM ITULIEBOTO ChIpbS U MPOAYKTOB.
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TIhasa I. Xumus nuweeasix eeusecme u numanue 4eaoeexa

PeweHune Bcex nepeuucieHHbIX BONPOCOB TpebyeT 3HAHWA MeTOA0B MC-
cieJOBaHHS NULIEBOTO Cbipbsi ¥ TOTOBBLIX MPOAYKTOB. DTa HayKa TpeaycMar-
pHBaeT Kak pa3paboTKy HOBBIX TPUHLIMIIOB U METOAOB aHaIM3a NUILEBbLIX CHU-
CTEM, TaK U YCTAHOBJIEHHE CTPOEHH S OTAEbHBIX KOMIIOHEHTOB, UX PYHKLIHIA
Y B3aMMOCBSI31 C APYIrMMH KOMIIOHeHTaMH. Kpome 3Toro, nuiuesas XMMHs
yaenact ocoboe BHUMaHWe aHaJIM3y BpeAHbIX U TOCTOPOHHMX BELLIECTB B Chbl-
pbe, nonychabpuKaTax U roTOBbIX MPOAYKTaX.

[1uieBas XMMHUsi OCHOBBIBAETCS Ha IOCTHXEHHSAX (pyHIAaMeHTabHBIX ANC-
LMIUIMH, HAYKHU O TUTAHUU U TeCHEMIIMM 0Opa3oM B3auMoaeihcTBYeET ¢ OHo-
TEeXHOJIOTHel, MUKpOOHOIOTHElR ,, LIMPOKO HUCTOJb3YeT B CBOEH NMPaKTUKE pa3-
HooOpa3sHble MeTOAbI UcCiienoBaHUs. B HacTosllee BpeMsi 3TO OYpHO pa3Bu-
BaloLIasicsl OTpacib 3HaHHI. B MakcuManbHO YKpYIIHEHHOM BUjie BCe Iepe-
YUCJIEHHbIE Bblllle OCHOBHbIE HanpaBJieHHs, BXOAsLLHME B 06/1acTb NMUILEBOMR
XMMHHU U Hale/eHHble Ha CO3laHHe COBPEMEHHBIX TEXHOMOIUI MPOMyKTOB
MUTaHMS, [IpUBeAeHbl Ha pMc. 1.2,

[lepBoe HanpaBieHHe MOCBALIEHO H3y4Ye HUIO XHMHUUYECKOTO COCTaBa M-
LEBBIX CUCTEM (Chbipbe, MOAYNPOAYKTbI, TOTOBbIE MPOAYKThbI), UX MOJHO-

[ OcHoBHbIE HanmpaBeHHA nUILeBOH XHMUHU |

J\

XuMHYecKHit cocTaB HayyHbie ocHOBBI

npeBpalLieHHs MaKpo-

ChIpbfi U NULLEBbIX TEXHOJIOTHH
> CHUCTEM. nonydeHus ry
[MonHoueHHOCTH U TIPUMEHEH S

M 6e30MacHOCTb MULLEBLIX
+ n106aBoK
OG61uas KoHUenuus Cospemennsie

mexHoaocuu

HayuHble ocHOBbI

> W MHKPOHYTPUEHTOB, | o\  nnodykmos TEXHOJIOTUH
HeaTMMeHTapHbIX numanus Moy4yeHUs
BEWECTB B TEXHOJIO- Y NpUMeHEeHUs
TMYECKOM IMOTOKE BAlloB
L 2
TeopeTuyeckue MeTonml aHanu3a
OCHOBHI BHIIENIEHHS, W MCCNENoBaHUS
dbpakuroHupoBaHuUs MULLEBBIX
> KOMIOHEHTOB ChIpbA CHCTEM,
Y MHLUEBbIX CUCTEM; HX KOMIIOHEHTOB
nx MoaHduUKauus 1 n06aBoK

Puc. 1.2. CxeMa OCHOBHbIX HarpasJicHUIt NUILEBON XUMKH



Taea 1. Xumun nuwednix geudecma u numarue 4e106exa

LIEHHOCTH U 9KoJlornyeckoii 6esonacHocTd. KpynHeiit ycniex B aToi o6sa-
CTH — co3JlaHHUe TabJuL XMMHUYECKOro COCTaBa MULLEBOTO Chipbs U FOTO-
BbIX NPOAYKTOB.

Hapsiny ¢ n3ydyeHneM coaepXkaHHsi OCHOBHBIX MaKpo- U MUKPOHYTPUEH-
TOB, B IIoc/iefHee BpeMsi Bce 60sblliee BHUMaHUeE yaesieTCs IMUIIEBbIM Bellle-
ctBaM (28—32 HyTpHeHTa), KOTOpbie OPraHHW3M 4YeJloBeKa He CI1OCOOEH CHH-
Te3UpoBaTh (TaK Ha3biBaeMble He3aMeHUMble (haKTOphbI MUTaHUA): HE3aMEHH -
MBIM aMMHOKHCJIOTaM, UX COalaHCUPOBaHHOCTH; MOJIMHEHACBILLIEHHBIM XUP-
HBIM KMCJIOTaM (COOTHOILEHHE MeXIY OTAe/IbLHBIMU KUCIOTaMU); BATAMUHAM,
THILEBLIM BOJIOKHAM, a TaKXe COJEepXaHHI0 MOCTOPOHHUX BellecTB (Bpel-
Hble BelllecTBa), MONafaloLIuX B IPOAYKTHI IIMTaHUS MO LENU: [10J1e — CbIpbe
— nepepaboTKa Chblphsl — MULIEBbIe MPOAYKThI. CIeKTp MOcAeAHUX OYEHB UIH-
POK: TSLKeJIble MeTa/LIbl, MECTULMABI, AHTUOMOTUKM U MHOTUE IpYTHE, a TaK-
)K€ MCTOYHUKH PaJAMaliIMOHHOIO 3apaXXeHHUsS ChbIpbs U TOTOBBIX [POAYKTOB.
OTHUM HeXeNlaTeJbHbIM 1Sl OpraHM3Ma 4ejioBeka IMOCTOPOHHUM BellleCTBaM
ylIeJisieTcsl B rnocyienHee BpeMsi ocoboe BHUMaHUe, TaK Xe KakK U crieUHalbHO
BHOCHMBIM HEaTMMEHTapHbIM BelllecTBaM, UX 6e30MacHOCTH.

BTopoe HanpasjieHHe MOCBSIIEHO NMpeBpalleHUsSIM MaKpo- U MUKPOHYT-
PHUEHTOB, MHULIEBBIX M OUOJOTMYECKH aKTUBHBIX 100aBOK, a TAK)XKE MOCTOPOH -
HHUX BellleCTB B TEXHOJIOTHYECKOM IOTOKe, oOecreyuBaloLleM MpespallieHUE
CHIPbSl B TOTOBBLIM MPOAYKT. DTH TPaIULIMOHHbIE UCCENOBAHUA UMEIOT LIK-
poKHuii cnekTp. OHaKo, ceroAHs Bce 6oJbliee BHUMaHMe yaensaeTcs He TOJIb-
KO U3MEHEHMIO COIePXaHHsI OTOENbHLIX KOMITOHEHTOB, HO W TIPOAYKTaM X
B3aMMOJECUCTBHUS MeXy cO00i, a TakkKe [MPOAyKTaM UX JECTPYKLIMHU U TpaHC-
¢dopMaLIM, B TOM YUCJIE CTPOSHHIO U 6€30MacHOCTH 06pa3yloluXcs [IPpY 3TOM
COeIMHEHUH U KOMIUIEKCOB, BJIUSIHUIO BCEX 3THUX [IPOLIECCOB Ha MTOTPEOUTENb-
CKHe CBOMCTBa HLIEBOro NMpoayKTa (MULIEBYIO LIeHHOCTh, 6€30MacHOCTb, TEK-
CTYypY, BKyC, apoMart U T.4.). Ocoboe BHUMaHHE 3STUM OObEKTaM YAEJSIETCA NPH
MpUMeHEHMH HOBBIX METOIOB BO3/eCTBHA Ha Chipbe U MmonydadpuKaThl (TeM-
nepartypa, CBY, UK, Y®-o6nyyenue, ¥3, dpepMeHTHbIE Mpenaparthbl U T.0.).
DTO XOpOILIO IEMOHCTPHPYIOT peakLinu Maitsipa (MelaHOUAMHOOGPa30BaHUE),
OeNoK-TMIHIHOE U JIMITUI-0e/IKOBOe B3aUMOAeHCTBHUSA, OeIOK-YITIEBOAHLIE,
Oen0K-0e/IKoBble B3aUMOAeHCTBUSI BHOCUMBIX 6€/IKOB U 6eJIKOB OCHOBHOTO
CHIpbS, [JIaBHLIM 00pa3oM, pacTUTENbHBIX GEJIKOB C KHBOTHBIMH GejIKaMM.
Pe3yJibTaThl 3TUX B3aUMOJEMCTBUI OKa3bIBalOT OTPOMHOE BIMSIHUE Ha CBOM -
CTBa rOTOBLIX MMPOAYKTOB.

Ocoboe BHUMaHHe IMUILeBast XMMUS yensieT pa3paboTke 0b61leil KOHLIen-
LMK NpeBpallieHUA aIMMEHTApHBIX U HEATUMEHTAPHAIX BELLECTB B TEXHOJIO-
rudyeckoM notoke. I[Nuilesast XMMHUsI AoKHa 6a3MpoBaThcs Ha 3HAHUM COCTa~
Ba, CTPYKTYPbI ¥ CBOACTB XMMHUYECKUX KOMITOHEHTOB IMULLIEBLIX CUCTEM, & TaK-
Ke Ha TeOpUM 0 MHOXECTBEHHOCTH M HEOAHO3HAYHOCTHU XMMUYECKHUX Ipe-
BpallleHHi, MPOTeKaloLUX Mo/ BIMSHWEM pa3nnyHbIX dakTopoB (du3nyec-
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fnaea 1. Xumusn nuugeebix geulecme u numanue YeaoeckKda

KUX, XMMHUYECKUX, BUOXHUMHUYECKUX U T.O.) IPU XpaHEHUHU U NepepaboTKeE Chi-
pbsl B NULIEeBLIE NMpoayKThl. OHa H3yuyaeT BIAUSHHE 0COOEHHOCTEN CTpOEHUS
KOMMOHEHTOB Ha UX B3aUMOJEUCTBUE MeX 1y cOO0i, XapakTep BOIHUKAIOLLNX
cBsideil, MexaHU3Mbl 00pa30BaHUA YCTOMYMBLIX COCIMHEHUI U KOMIIEKCOB.
BiausiHMe Ha 3TH MpeBpalLeHHsi OCHOBHBIX TEXHOJOMMYECKUX aKTOPOB U yMe-
HHe YNpaBsiTb ITUMH MpolieccaMi — OJHO U3 HauboJiee BaXHbIX HarlpasJe-
HUHA COBPEMEHHOM MUIEBOM XUMHAU.

Tpetbe HanmpaBieHHe, paccMaTpUBaeMoe B Kypce, MOCBsIllieHO pa3paboT-
Ke TEOPETHYECKHUX CCHOB BblIeNIeHUs, GpakKLUMOHUPOBaHUs U MoaudUKaum
KOMITOHEHTOB MULIEBOrO ChIPbSi. DTU MPUEMBI LLIMPOKO UCIOB3YIOTCS B MU~
WeBoH TexHoaoruu. OHa BKIIOYAeT BhlAeJEHUE caxapo3bl U KpaxMana 13 ca-
Xap- ¥ KpaxMaJiCOAepXKalUuero Cuipbsi, IUMUAOB — W3 MAcCIUYHOIO ChIpbS,
pacTUTENbHOTO 6ejlka — U3 COM U JPYTMX MCTOYHMKOB. HecMoTps Ha
3HAYMUMOCTb 3TUX MPOLIeCCOB, Ha NPaKTHUKE UM He Bceraa yaeasieTcsi 10JKHOe
BHHMaHHe, 0coOeHHO cOBpeMeHHbIM MeTOIaM KOMILIEKCHOTO BblIEIEHHS OC-
HOBHbIX KOMITIOHEHTOB M3 MHUILEBOTO ChIPbsi, NONYYEHHUsI BTOPUYHDBIX [TPOAYK-
TOB, MOAU(PUKALNU BblAENTEHHBIX KOMITOHEHTOB. OTH BOMPOCHI MULLEBAst XU~
MHS paccMaTpHUBaET C YUETOM BMOTEXHONOTUYECKUX, PUIUYECKHUX U HEKOTO-
PbIX APYTHUX NTPUEMOB BblaeAeHHU A, GPaKIIMOHUPOBAHUSA U MOAHDHUKaUKUH K-
LIeBbIX BEILECTB.

CneaylolMe nBa pa3fiena, Bollealline B Kypc NMULleBoid XUMUH, NOCBsillie-
Hbl OIHOM U3 BaXKHEM KX Mpob.JieM COBpeMEHHOIT HayKH O MUTaHKUM U MNHLLe-
BOM TEXHOJIOTMU — pa3paboTKe HaydHbIX OCHOB TEXHOJIOTHH MOJY4YeHHUA U TIPH -
MeHeHust nuiueBbix (I1[1) M 6uonorvyecku akTUBHbIX 106aBoK (BA/L).

IuieBbie 106aBKH MOTYT ObITh OMpeae/eHbl KaK rpyIina NpUPOAHbIX WIN
CUHTETHYECKHX BEILleCTB, He yNoTpebisieMbiX 06bIYHO B Ka4ecTBE MHUILEBBIX
NPOAYKTOB MJIM OCHOBHbLIX KOMIIOHEHTOB NMUILK U ClleUUAIbHO BBOAMMBIX B
ChIpbe, NONYTIPOAYKTHI MJIM FOTOBbIE MHULLIECBbIE MPOAYKTHI C LIENbLIO COBEPLLIEH -
CTBOBAHMS TEXHOJIOMMH, COXPaHEHH S TPUPOAHbBIX KA4ECTB MULIEBLIX NPOAYK -
TOB, YJAYULLEHUSI UX OPraHOJIENTHYECKUX CBOWCTB U CTAOMILHOCTH MPH Xpa-
HeHuHU. BUonornueckn akTUBHBIE 100aBKU — NMPUPOAHbIe (MWIEHTUUHbIE [TPU-
POOHBIM) GUOJJOTHYECKHU aKTUBHBIE BEllEeCTBA, MpeHa3HayeHHbIe A/l YIIOT-
pebsieHUs1 OMHOBPEMEHHO € MHULIEI WUIX BBEeAEHHUS B cOocTaB MUILEBBIX MPO-
nykToB. [TuieBas XxuMus yaensieT atoi nipodieMe ocoboe BHUMaHue. Pabota
Mo CO3[aHMIO NTULLEBbIX 106aBOK 10JDKHA ObITh KOMIUIEKCHOM. OMHOBpEMEH -
HO C TIOMCKOM M pa3paboTKOi TEXHOJOTHHM MX TOJYYEHHUS AOJXKHbI NTPOBO-
IUTbCA TyOOoKMe MeIULIMHCKIE HeeiieNoBaHMs o X 6e30nacHOCTH, a TaKxKe
paboTa Mo TeXHOJIOTUH UX BBEIeHHUsI B TIpOAYKTHI NUTaHUAA. BHeceHne 6uono-
TUYECKHM aKTUBHbIX 106aBOK JOJI)XHO COIJ1aCOBLIBATLCS ¢ TpeOOBAaHUAMU Me-
JANLHHBL.

BaxHeHiuuii pasgen NULLEBOH XMMUU — pa3paboTKa METOIOB aHaIM3a U
MCCIef0BaH M MUILIEBLIX CHCTEM, UX KOMIIOHEHTOB, U 1LIEBLIX U OHMOJI0THYeC-
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Irasa 1. Xumua nutyessix gewgecme u numarue wesosexa

KU aKTMBHbIX J00aBOK, BPEeAHBIX BEeLECTB. DTO OAMH M3 0YEHb BaXHbIX pa3-
ZEeNnoB NUUIEBOM XMMHUH, B KOTOPOM OHa TECHO B3aUMOAEHCTBYET C aHaIUTHU-
4yecKoi, PU3NUECKOHA XMMUSIMU W IpYTUMH obaacTAMU 3HaHuiA. [To cyliecTsy,
pa3BUTUE 3TOrO HalpaBJeHHUA MULLEBOMA XUMUH (3 GEKTUBHOCTb U HaleX-
HOCTb METOJIOB MUCCJIEAOBaHUA, UX TPYAOEMKOCTb U T.[.) BO MHOIOM Ollpeje-
JISIET pPe3yJIBTaThl UCC/IEJOBaHUI Y TIOJlyYeHHbIE pe3yJLTaThbl M0 BCEM NpeEbi-
IYIIHM HaMpaBieHUAM, a Takke 6e30MacHOCTb PONYKTOB [TUTaHHS.
I'unieBast XUMHS — QUCLIMILUTMHA, 3HAYEHUE KOTOPOii Bce Bo3pacTaeT. 3Ha-
HHE OCHOB MHULLEBOH XUMHH JacT BO3BMOXHOCTh TEXHOJIOTaM PELLMTb OJUH U3
BaXXHEMLIMX BONPOCOB COBPEMEHHOCTH — obecrnevyeHue HaceNeH s TUIaHEeTh
KayecTBEHHBIMU MPOAYKTaMU NUTaHHs. B cBsi3n ¢ 3TMM HUYYThL He NoTepsUia
cpoeil akTtyanbHocTH Mbicib . I1. [laBnosa, chopMynupoBaHHass UM B
1904 r. npu BpyyeHuH eMy HobGeleBcKO# NpeMUH: «...Had BCEMH SIBICHUAMHU
4eJ/IOBEYECKOW XXHU3HM rOCnocTBYeT 3a60Ta 0 HacyLWHOM xJiebe».

KontponsHbie Bonpochi

1. PacckaxuTe 06 OCHOBHBIX MOJIOXEHHUSAX FOCY1apCTBEHHONH MOAMTHKY B 061acTH
3nopoBoro nutaHus. lNpuseante wiaccudrkalmio COBpeMeHHBIX TPOAYKTOB IMH-
TaHUA.

2. 1aitre onpeaeneHre AUCUNTLIMHLI «[THLteBas XuMHus». Kakie Bonpock! OHa H3y-
yaeT? OnpefennTe ee MECTO U POJib B CO3/IaHMHU COBPEMEHHLIX MPOAYKTOB NMUTa-
HMSL.

3. PacckaxuTe 06 OCHOBHbLIX pa3jieiax NMUILEBOi XUMUH.



FNABA 2.
BEJIKOBBIE BELLECTBA

Benaxku nnu npoTerHbl — BHICOKOMOJIEKYNAIPHLIE a30TcolepXalllue opra-
HHUYECKHE COEAUHEHNS, MOJIEKYJIbI KOTOPBIX MOCTPOEHBI U3 OCTATKOB aMHUHO-
kucnoT. Ha3BaHueM Genku (Miu 6ejKoBLIE BElLIECTBA) B OTEUECTBEHHOM JIW-
TepaType NpUHATO 0603HAYaTh KJIAcC COEAMHEHUH, KOTOpbIE M0 aHANOTHH ¢
6enKoM KypMHOTro siiitla Npy KUIsiYeHUH (deHaTypauuu) npuobperalor Ge-
JibliA LBeT. TepMHH «poTerHbI», BBefieHHbIt bapueanycom B 1838 1., npouc-
XOAUT OT rpeyeckoro cjoBa proteios, 03Ha4aloLLEro «MnepBocTeneHHbli». OHO
JIOCTaTOYHO TOYHO OTpaXaeT rlaBeHCTBYoLLee OMoioruyeckoe 3IHaYeEHUe BaX-
HEMLLIEro xiacca CoeAMHEHUM, KOTOpoe 3aKitoyaeTcsl B ofecrieYyeHU N CIoX-
HOW MepapXxvu MONCKYNSAPHOM CTPYKTYPHI U crielnpuueckmX QYHKUKHA Xu-
BbIX OPFaHU3MOB.

B npuposae cymecteyet npuMepHo ot 10'° 1o 10'? paannuHbix Genkos, co-
CTaBIAIIUX OCHOBY 1,2 10° BUAOB XMBbIX OPraHM3MOB, HaYMHasA OT BUPY-
COB UM 3aKaH4YMBas yesloBekoM. OrpoMHoe pasHooOpa3ue GenkoB 06ycioBe-
HO croco6HOCTbIO 20 MPOTEMHOTEHHBIX (i-aMUHOKHCJIOT B3aUMOJIEiCTBOBaTh
[pYT ¢ ApyroM ¢ o6pazoBaHHUEM MOJMMEDHBIX MOJIEKY C MOJIEKYJIIPHOM Mac-
coit oT 5 Tbic 40 |1 MaH (M 6onee) nansToH'. K nprMepy, BKiloUeHHE B COCTaB
6es1ka 0cTaTKOB TO/ILKO 15 aMUHOKHCIOT NPUBOAUT K [0Iy4eHUHIO TPUGNU3U-
TenbHo 1,3 - 102 uzoMepoB. [1o3ToMy HeTpyIHO NpeaCTaBUTh, KAKOE MHOTO-
ob6pa3ue GeNKOoB co BceMH 0coOeHHOCTSIMU CTPYKTYPHOM opraHv3alMy BO3-
MOXHO B NpUpoOfIe NpU YCTOBUH BKJIIOUEHUSA B [TOJWMEPHYIO LIeNb OKOJIO COT-
HM ¥ 6ofiee NPOTEUMHOTEeHHbIX aMUHOKHUCIOT.

Kaxnabiit BUI XHBBIX OPraHM3MOB XapaKTepHU3YeTCsl HHAWBUAYATbHBIM
Habopom GenkoB, onpeaeisieMbiM HaclencTBeHHo# nHdopMaumeil, 3akoan-
posaHHoit B JIHK. MHdopMauus o nuHeRHOI nocneaoBaTeIbHOCTH HYKJE0-

! Nanbron ([la) — eMHULUA MacChl, MPAKTHUECKN paBHas Macce aToMa sofopoaa (1,0000 rno wKane aToMHbix
macc). Hanmeriopanue tano B yects 1. Jansrona, papaboTaBILCTO aTOMAPHYIO TEOPHIO CTPOEHUA MATEPHH.
Knnoganston (k1) — eannutia Maccol, panHas 1000 aanstoH,
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tuaoB JHK nepenucbiBaeTcs B IMHEHHYI0 MocieA0BaTeNbHOCTE aMMHOKHC-
JTOTHBIX OCTATKOB, KOTOPAst, B CBOIO OUepeh, 06ecrneYuBaeT CaMOTIPOU3BOIb-
Hoe (popMUpOBaHHE TPEXMEPHOIt YCTONUNBOIA CTPYKTYPhl MHAUBUIYAILHOTO
6enka. PacriojioxeHre OenKoBbIX MOJIEKY/l B MPOCTPAHCTBE OMpefeisieT UxX
6uonornyeckue GyHKUHUU, [1aBHBIMU U3 KOTODPbIX SIBJISIIOTCS CTPYKTYpHas (Ke-
PaTHH BOJIOC, HOT'TEM, KOJl1areH COeAUHUTENILHOM TKaHH, 3M1aCTUH, MYLIUHBI
CJIM3UCTBLIX BblAENAEHUH), KaTanuThYecKas ((pepMeHThI), TpaHCOpTHas (re-
MOI06YH, MHOTJIOGHH, anbOYMUHBI CbIBOPOTKH), 3alliMTHas (aHTUTeNa, huob-
PHHOTEH KPOBM), COKpaTUTebHas (aKTUH, MUO3MH MbILLIEYHOI TKaHU), Top-
MOHa/IbHasA (MHCYJIUH NMOIKEYyIOYHOM Xele3bl, TOPMOH pocTa, raCTPHH Xe-
J1y[IKa) ¥ pe3epBHas (oBanbOYMHUH s1iilia, Ka3eMH MOJIOKA, PEPPUTHH cele3eH-
KH). Pe3sepBHas, Wiu nuTatebHas, hyHKUMS 3aKITI04aeTCH B UCMOIb30OBAaHUU
6€1KOB B KayecTBe UCTOYHMKa aMMHOKMCIIOT, PaCXOAYIOLIMXCS Ha CUHTe3 6el-
KOB U APYI'MX aKTHUBHBIX COeIUHEHUIi, peryJupyIoLIux npoleccbl 06MeHa,
HanpuMep, B pa3BUBalollieMcs TUI0AE WM TPOPOCTKax pacTeHUi. [TonobHo-
ro pona 6eJKH OTKJIaAbIBaIOTCS MPO 3amac B MPoLeccax co3peBaHHUsl CEMSIH U
XHU3HEAEATENLHOCTH XUBOTHEIX. [109TOMY MX ellle Ha3bIBalOT 3allacHLIMMU.
3anacHble 6eJIKM pacTUTEIbHOTO MPOUCXOXAEHHMS, B COOTBETCTBMH C KJlacCH-
¢ukaumeit OcbopHa, OTHOCATCA K KJlaccaM MpPOJJaMUHOB (IJTHaauH IMILeHH-
Libl, FOPAENH SIUMEHS, 3€UH KYKYPY3bl) M IJIIOTETWHOB (OpU3eHUH pHca, Iio-
TeHMH NIeHULb!). TakKe 6eKHM J0CTaTOUHO LIMPOKO PACIIPOCTPAHEHbI B ITPH-
polie U B OTHOCUTENLHO 60JILILIOM KOJIMYECTBE BXOAST B COCTAB MUILM U KOpP-
MOB XUBOTHBIX.

BesnkoBble BelllecTBa yyacTBYIOT B OCYLIECTBIEHUM MHOXECTBa U JPYTUX
BaXXHEM LLIUX NPOLIECCOB B OpraHu3me, TakMx, HarpuMep, KaK Bo30yaIMMoOCTh,
KOOpAWHaUU IBUXEHUHN, 1 depeHLIMpoBKa KIeTOK. YYHUThIBas1 TO, UTO 6€ei-
KU COCTaBJISIIOT 3HAUUTENbHYIO YaCTh CYXOTrO BElLlIECTBa He TOJIbKO XKW BbIX Opra-
HU3MOB, HO U MPOAYKTOB MUTaHMS, a TaKXe TO, YTO OHM HaleJleHbl PAAOM
crneyudUyecKnx CBOUCTB U YHKUMMI, KOTOPbIe HE ABISIOTCS XapaKTepHbIMU
LISl IPYTUX KJIacCOB COeIMHEH M, ONpe/ie/ieHHE COCTaBa U CTPYKTYpHO-(PYH-
KLMOHANBLHON OpraHu3alyy MoJUNeNTUAOB 3akiloyaeT B ceGe oTBeT Ha pe-
LLIeHWE MHOTUX BAXXHENLIMX MPo6/eM He TOJAbKO B BUOJIOTUHU U MEAULIMHE, HO
Y B TPOU3BOACTBE, XpAHEHUU U NOTPEDIEHUH MU LIEBLIX U3AETTUNA. YTNyONeH-
HOe U3yYyeHU e JaHHOTO Klacca cOeNMHEeHUH B Kypce MTULLIEBOH XMMUH (B paM-
Kax ¢yHIaMeHTabHBIX U TPUKIAAHBIX UCCAENOBAaHUI) HEOOXONUMO B CBA3U
C KOHEYHOMH LeNblo — COXpaHeHWeM 300pOBOro obpasa XXU3HM UenoBeEKa U
NMpOoJJIEHUEM CPOKOB €I0 XH3HU. ITHUM cileflyeT PYKOBOACTBOBAThLCS cllela-
JIUCTaM, 3aHSITbIM B COBPEMEHHOM [1POU3BOACTBE NMHILEBLIX NPOAYKTOB.

B ecTecTBeHHBIX HayKax Mpo6aema 6eika BK/IOYaeT ABa acfekTa. [1epBhiit
M3 HUX 3aKJTI04aeTcs B UCCIeJ0BaHUM MPHUPOL] Oefika U ero 6UOI0rHYecKUX
GYHKUMH B KauecTBe MHIPeIHEHTa MPOTOMIa3Mbl KJIETKH, UTpAIOLIEro Nnep-
BOCTEINEHHYIO POJib B pa3BUTUM XXUBbIX OPTaHU3MOB (B IMPUXHU3HEHHBIX TIPO-
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ueccax). Bropoii BkitouaeT U3ydeHHe ero peCypcoB Kak 0653aTelbHOro KOM-
MOHEHTa MULLHK, NYTeH UX YBETUYEeHHUA (C TpUIaHUeM 0coboro 3Ha4eHUs ben-
KY PACTHTENbLHOIO NMPOUCXOXIEHHUS), pa3paboTKy cnocoboB yJydlleHUs Ka-
yecTBa 6e/1ka ¢ y4yeToM ¢PYHKLIMOHAIbHbIX CBOMCTB ¥ 3aBUCMMOCTH HX OT pe-
aKIIMOHHOH CMOCOOHOCTH, CTPYKTYPHOI1 OpraHu3almu, PU3NKo-XMMHUYECKHX,
GMOXMMHYECKHUX U IpPYTHX BUOB MpeBpallieH i B TEXHONIOTUYECKHX MpoLiec-
cax NPOU3BOJCTBAa U XpaHEHMS TMHILEBbIX MPOAYKTOB. HecMoTpsa Ha To, 4TO
00e CTOpoHbI NpobieMbl U3ydeHUs! Gelka CAMOCTOSITENIbHB!, B TO XK€ BpeMs
OHHU M B3aMMOCBSA3aHBb!, TaK KaK AOTONHSIOT APYr ApYyra KOHKPETHBIMU 3Ha-
HUSIMM KaK MMPU U3y4yeHUH HPU3IHONOrMUeCKMX MPOLECCOB B OpraHmM3Me, Tak U
MpOUECCOB MPUTrOTORNEHUSA MUIUM MPU pa3paboTKe MPOAYKTOB NMUTAHUS U
yCJIOBMIi UX XpaHeHUsA. Bonpock! nepBoro acrexra npobjaeMbl 6ejika cocTaB-
NS0T NpeaMeT U3yyeHUs OUOXMMHU U MONEKYNISIPHOI BUONOT MU, BTOPOTo —
NMULIEBOM XUMHH.

2.1. BENNKU B NMUTAHUU YENOBEKA.
MPOBJIEMA BENKOBOIro AE®PUUUTA HA 3EMIJIE

benku B nmuTaHuu Yenoseka 3aHUMalOT ocoboe Mecto. OHU BBIMONHSIOT
pad crieundurdeckux GyHKLUHIM, cBOHCTBEHHBIX TOJIBKO XUBOI Matepuu. ben-
KOBBIE BELLECTBA HAAENAIOT OPraHM3M MJ1acTUYECKUMM CBOMCTBaMU, 3aKi0-
YaloLIMMHUCA B IOCTPOEHUM CTPYKTYP CYOKJIETOUHBIX BKIIOYEHU (pnbocom,
MUTOXOHAPHI U T. A.), U 00ecleurnBaloT 0OMEH MEXIy OPraHM3MOM M OKpYy-
KaroLlei BHellHe cpeoii. B o6MeHe BellecTB yuacTBYIOT KaK CTPYKTYPHbIe
6e/1KU1 KJIeTOK U TKaHeMl, Tak U epMeHTHBIe ¥ TOpMOHanbHbie cucTeMbl. ben-
K1 KOOPAWHUPYIOT U PETryJUpYIOT BCe TO MHOToo6pa3ne XMMUYECKUX MpeBpa-
LUEHUI B OpraHu3me, Kotopoe obecrieurBacT GYHKIIMOHUPOBaHHE €ro Kak
€MHOTrO LIeSoro.

Bce aneMeHTHI KJIETOK Haxo[sITCs B Mpoliecce 0OHOBEHUs, IPU KOTOPOM
pacra/j ypaBHOBellMBaeTCA PECUHTE30M, TO €CTb UMEET MECTO CTAIMOHAPHOE
cocrosiive prKcaluuu paBHoBecHs. O CTaLLMOHAPHOM COCTOSAHUM U LIENOCT-
HOCTH OpraHu3Ma CBUJETENbCTBYET paBHOBECHE MEXIY CKOPOCTBIO CUHTE3a U
pacniaza 6enkos Tena. [TocTossHHBIN 06MeH MU OOHOBNEHWE OCYLIECTBAsIETCA
Mexly TKaHeBbIMU 6eiKaMU U HOHIOM CBOOOAHBIX aMUHOKHCIIOT, obpa3syio-
LMXCS B [Tpoliecce NepeBapUBaHMUs MULLA U ITOCTYTIAIOLIMX B KPOBb (pHc. 2.1).
benaku B opraH1amMe yenoBeka OOHOBJIAKOTCS MTOCTOSIHHO HE3aBUCUMO OT €ro
Bo3pacTa. B MosoaoM pacTyllieM opraHu3Me CKOpOCTh CUHTe3a OeIKOB Ipe-
BBILIAET CKOPOCTb pachiafa; NMpH TAXeNbIx 3a00/1eBaHUAX WM TOJOAaHUN —
HaobopoT. Hanbosnee 6bicTpoMy OGHOBAEHUIO NOABEPTalOTCs GeJIKU TMeyeHH
Y CAU3UCTOM 06010UKHM KHLeuyHrKa (1o 10 nHe), Haubonee MeaIeHHOMY (10
180 nHeit) — Gejku MbILULL (MMO3UH), COeIMHUTENLHOM TKaHU (KoJutiareH) u
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Mo3ra (MuenuH). [leproa oGHOBeHUSA TOPMOHOB U3MepsieTcsl YacaMH MU
LidXKe MHHYTaMH (MHCyiuH). CKopocTb 00HOB/EHHS GCjIKOB BblpaXacTcst Bpc-
MeHeM, HeoOXOIMMBIM [UIst OOMeHa MOJIOBUHBI Bcex MONeKYJl. DTa BEIUYHHA
HOCHMT Ha3BaHHe reproa Noay>XH3HH (Tx/z)' CpenHsisi BeIMUMHa T[/2 s 6es-
KOB BCEr0 OpraHM3Ma CoCTaB/sieT MIpUMepHoO 3 Heaenu. Ob1as CKOpoCTb CUH-
Te3a GenkoB y uesnoBeka gocturaet 500 r B IeHb, YTO MTOYTH B 5 pa3 mpeBocxo-
JINT noTpebieHHe UX ¢ Nuileil. JlocTXeHHe TaKoro pe3ybraTa OCYLUeCTBIIsA-
€TCs 3a CYeT NOBTOPHOIO UCNOJIb30BaHUS NPOAYKTOB pacriaa 6e/1KOB U Npej-
1IeCTBEHHUKOB aMUHOKHUCJIOT B OpraHU3Me.

benku  [lepeBapuBaHMe ®oHA cBOGOAHBIX benkn

» ~

ML > aMUHOKHUCIOT <4———— TKaHell
(MeTabonnyeckuii ny)

CO, OHeprus

BbiBOOMMBIit a30T
Puc. 2.1. CrauuonapHoe cocTosiHUe o6MeHa GeKOoB

DddekTHBHOCTL 0OMeHa 6elKOoB B 3HaYUTENbHON CTENeHH 3aBUCUT OT
KOJIMYEeCTBEHHOTO U KayecTBeHHoro cocrasa nuuin. Mpu nocrynnenuu 6en-
KOB (C nuuieil) HUXe peKOMEHAyeMbIX HOPM, B OpraHM3Me HauMHaloT pacra-
NaThcs 6eNIKU TKaHel (meyeHH, r1asMbl KpOBH M T. [1.), a oOpa3syroliecsi aMu-
HOKHUCIOTBI — pacXoAoBaThCsl Ha CUHTE3 pepMEHTOB, FTOPMOHOB M IPYTUX He-
06X0AUMBIX JUTA TOAIEPXKAaHUS XU3HEAEATENbHOCTH OpraHu3Ma 6HoJIorMuecku
aKTUBHbIX coeAMHeHUA. [loBbllLIeHHOE KOJIMYecTBO 0e/IKOB B COCTaBe MHULUU
3HaUMUTEbHOrO BIMSAHUA Ha 0OMeH BelllecTB B OPraHM3Me YejloBeKa He oKa-
3bIBAET, PU 3TOM U30bITOK NPOJYKTOB a30TUCTOro 0OMeHa BbIBOAUTCA C MO-
yoii. CoctosiHue GenkoBoro obMeHa B G0JIbllIeif CTelleHW 3aBUCUT OT HEJo-
cTaTKa UJIY OTCYTCTBUS HE3aMEHHUMbIX aMMHOKHCIOT. KieTKM opraHu3ma ye-
JIoBeKa He MOTYT CUHTe3UpOBaTh HeoGXoaMMble OEJIKH, €CTU B cocTaBe MUK
OTCYTCTBYET XOTs Obl 0JHA He3aMeHWMas aMUHOKHUCI0Ta. CHHTe3 Ge/IKOB Tak-
XKe HapylliaeTcsl, eC/IM YacTb aMUHOKUCIIOT B KMIlleYHHUKe pa3pyluaeTcs MaTo-
reHHO MUKpO@J0poit, aMUHOKMCIIOTHI TUIOXO BCAchIBaIOTCS, @ IPOTEONUTH -
yeckHe (pe pMEHThI XKETYI04HO-KULIIEYHOTO TPaKTa Majlo aKTUBHEI. YianeHHe
YacTH aMMHOKMCJIOT U3 OpraHu3Ma ¢ NpoAyKTaMHU oOMeHa BelllecTB obyciaB-
JIUBaeT €ro OTPULIATEIbHbIA a30TUCTHIN GaaHc.

INokasartenp asoTucToro 6anaHca MCMob3yeTcs s OLIEHKU cTeneHU obec-
ne4YeHHOCTH YyesioBeKa 0eikoBoi nuieit. OH mpeacTasisieT coboii pa3HOCTb
MeXIy KONHYECTBOM MOCTYMAIOLIETO C MHLIEH a30Ta U KOJMYECTBOM a30Ta,
BbIBOAMMOTO B BUJle KOHEUHBIX IPOJYKTOB 0OMeHa, BbipaXeHHbIMU B OJIHUX
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1 Tex xe eanHuuax (r/cyr). [1py nonoxurenbHoMm GanaHce KOJIUYECTBO Bbl-
BOIMMOTO U3 OpraHM3Ma a3oTa MeHbllie KOIMYecTBa a30Ta, MOCTYNMalolUero ¢
MULLEH, a TPU OTpHULIaTEeIbHOM — KOJIMYECTBO BbiIEISIEMOT0 a30Ta NpeBbilia-
€T KOJINYECTBO a30Ta, NocTynalouero B teyeHue cytok. [onoxurenbbiii 6a-
JIaHC a30Ta XapaKTepeH 1Sl MOJIOIOTO OpraHnM3Ma U GepeMeHHbIX XEeHILUWH,
OTpULaTENbHBIH — A JioAeif, 1ia KOTopbiX OGeqHa 0eNKoM, 11 60IbHbIX
C HapyllleHUSIMU NIPOLIECCOB epeBapUBaHUs MULLU U JII0ed TOXUIIOTO BO3~
pacra.

CocTosiHHe, NMpU KOTOPOM KOJIKYECTBO a30Ta, MOCTYNAIOLIEro ¢ MULIEH,
PaBHO KOJIMYECTBY a30Ta, BbIBOAMMOIO M3 OpraH1M3Ma, xapakTepHo U1l a30-
THcToro paBHoBecHsl. M oGnasaeT 3m10poBbIid B3pOCIblii YenoBek, noTpeGs-
101U [TOJIHOLeHHbie 6eIKY B HEOOXOAMMOM KofinuyecTBe. A3OTUCTHIH BasiaHc
y TaKOro opraHu3Ma paBeH HYJIIO.

Ha coctosiHue azoTucToro o6MeHa 1i060ro opraHu3ma cylllecTBeHHOe BAU-
sSIHMe OKa3biBalOT XUPbl U KaTOPUAHOCTb MHULLH, BUTaMuHbL (B, B,, B, PP
Y p.), MAHEpaibHBIC BelilecTBa U ropMoHbl. Hanpumep, ropMonbi LUIMTOBUA -
HO¥ Xeie3abl U HU3KOKATOpHfHAsA AMeTa CTUMYJIMPYIOT pacnal Oe/1KoB, a rop-
MOHBI POCTa Y MOJIOBLIX XeJe3, Hao6opoT, CITOCOOCTBYIOT UX CUHTE3Y. TakuM
o6pa3oM, opraHu3M YejioBeka TpebyeT obecrnieueHHs ero 6e1KoBoi NUlLLei, B
[POTUBHOM cjy4yae MOTIYT pa3BUBAThCsl NATONOTUYECKKHE MPOUECChi U Ha-
CTYNUTb TuGenb opraHusMa. CnegoBaTenbHO, 34€Chb YMECTHO paccMOTpeTh
HOPMBI NOTpeG/ieHUs YeloBeKoM Geka.

CpenHsas cytouHas ¢bu3anonornyeckasl NoTpedGHoOCTh YeoBeka B Gejlke B
TeyeHue Dosiee YeM CTa JIET MOCTOSAHHO UCCliefyeTCsl U NMepUuoguuecky oTpa-
xaetcs B peuieHusax BO3, ®AO » HaLlMOHaIbHbIX OPraHU3aUMi Pa3aUYHbIX
CTpaH. DTH BEIMYHUHBI HOCAT OPUEHTUPOBOYHBIH XapaKTep, TaK Kak OHW Ha-
XOJATCH B CTalMU MOCTOSIHHOTO YTOYHEHHS B 3aBUCMMOCTU OT BO3pacTa ye-
JloBeka, rona, xapakrepa npogeccuoHanbHoit aeAaTenbHocTy, QU3noIoTHYeC-
KOr'O COCTOSIHUS, KNMMaTa, MHAWBUAYAIbHBIX U HALMOHATbHBIX OCOOEHHOC-
Teld U cTENeHU 3arpsi3HeHUs OKpyXaioLueH cpeasi. B cooTBeTCTBUM C peKo-
MeHpauussmu BO3 u MAO BesuuyuHa onTUMabHOW MOTpeGHOCTH B Geike
coctapnsieT 60—100 r B cyTk1 unu 12—15% ot o6Leil KanopuitHOCTH MULIH.
B obuieM KonyecTBe 3Hepruu Ha A0io 6ejiKa XXUBOTHOTO U PACTHTENIbHOIO
MpoUcXoXIeHUs npuxoaunTcd no 6—8%. B nepecuete Ha 1 Kr Macchl Tena rno-
TpeOHOCTb Oe/iKa B CYTKH Y B3POCJIOTo YeioBeKa B Cpe/lHEM paBHAETCS OKOJIO
1 r, TOra KaK g aeTeii, B 33aBUCMMOCTH OT Bo3pacTa, oHa Konebercs ot 1,05
n0o4,00r

[NpuBeaeHHble 30ech AaHHbie OTpaxaT 0b1live TpeOOBaHUA K ONTUMAJTb-
HOMY YPOBHIO GeJika [U1si obecrneueHUs 310poBbs YesioBeka. K nprMepy, ellie B
1904 r. Hurrengen (Chittenden) yctaHoBMA, YTO ypoBeHb nopaaka 44—53 r
6enka B A€Hb CrIocoOCTBYeT HOpMalbHOMY (PM3UONOTMYECKOMY COCTOSTHUIO
B3pocioro yejopeka (BecoM 70 Kr). M3pecTHBI ciydyaM, KoOraa JIOAH XOPOLLO
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cebs1 YYBCTBOBAIU NPU yNoTPe6GIeHUU M MOBLILLIEHHOTO KOJIMUecTBa GeJika B
IleHb, HarpuMep, Msica 1o 337 r B cyTku (Shah, 1953). 1o Bece KpalHue Ciy-
Yyau, B IUTAaHUH CJIeAyeT NMpUAEPXHBAThCS PEKOMEHIYEMbIX HOPM.

PexomeHnyeMbie HOpMBI NOTPEONEHUSI OCHOBHbIX ITULLIEBBLIX BE1LIECTB IS
OCHOBHBLIX IpYNM HaceJieHUs1, BhipaboTaHHbIE pOCCUIICKOM HayYHOH LIKONOM
NUTaHus, BKIoualoT 73—120 r 6esika B cyTKH 4151 My>KUMH ¥ 60—90 r ans xeH-
LIYH, B TOM 4YMcIle 6elKa XXMBOTHOTO MPOUCXoXIeHUs1 43~65 1 43—49 T, cooT-
BeTCTBeHHO. HWDKHSAA rpaHMLA OTHOCUTCSA K TeM, UbSl AEATeIbHOCTb He CBf-
3aHa ¢ PU3NYECKUM TPYJOM, BEPXHSISt — K JIFOASM, UCMbITLIBAIOLIIUM TSXe-
Jible u3nyeckue Harpy3ku. B cpenHeM, 1ist B3pocioro MyxuuHs! B Bo3pacTte
30 net Heo6XOAMMBIii YpoBeHb NMOTPeOAEHHUS HeKa B IlepecyeTe Ha a30T pa-
BeH 9,0—9,2 r B cyTkM Ha | Kr Macchl Tejia. [loTpeOGHOCTD B OejiKe 1S JIULI,
MepeHecIlMX TAXeNble HHPEKLUH, XMpypruyecKue BMelIaTeNbCTBa, UMEH-
uIMx 3a00yIeBaHUSI OPraHOB NMHULLEBapeHUs, IbIXaHUsI, YBEJIUYMBAETCH B Cpei-
Hem 1o 110—120 r B ieHb, a B BLICOKOGENIKOBO# IMeTe, HampuMep, y 1uabeTH-
KOB €ro KOJIMYecTBO MoXeT gocTurath 135—140 r. benok orpaHU4YMBaeTcs A0
20—40 r B cyTKHM NpH 3a60JIeBaHUSIX, CBSI3aHHBIX C TTOYEYHOI HENOCTATOYHOC-
ThIO, NMOJarpe U HEKOTODPLIX APYTHX.

CerofHs B MUpE CYLUECTBYET AePULHMT MUILIEBOro Gesika U HEAOCTATOK ero
B OnMxaiilliMe necsiTUNeTUs, BEpPOSITHO, coxpaHuTcs. Ha xaxaoro xurens
3emnu npuxoautcs okoso 60 r 6enka B cyTKH, rpy HopMe 70 I. [To gaHHBIM
WNHctuTyta nutanus PAMH, HaunHas ¢ 1992 r. B Poccuu notpebiaeHue Xu-
BOTHBIX 6€/IKOBBIX MPOAYKTOB CHU3WJIOCh Ha 25—35% U COOTBETCTBEHHO YBe-
JIMYUIIOCHh NOoTpebIeHUe YIieBoAcoAepXallleit MUILHK (KapTodens, xjiebonpo-
IyKTOB, MaKapOHHbIX U3aenuil). CpenHenyleBoe notpedieHue 0eaKa yMeHb-
wnnock Ha 17—22%: ¢ 47,5 no 38,8 r/cyt Gesika XXMBOTHOTO ITPOMCXOXAEHUSA
(49% npoTuB 55% peKOMeHAYEMbIX); B CEMbSIX C HU3KMM JOXOJI0M MoTpebie-
HUe obllero 6eka B CYTKM He TipeBbilliaeT 29—40 .

CHuxeHnue ynotpebieHuns Genka ¢ nuiliei coOoTBETCTBYET COBPEMEHHBIM
MUPOBBIM TEHAEHLIMSM CHUXXEHHSA CTeNeHU 00ecreYeHHOCTH HaceNleHUs 3eM-
1 6enkoM. O6wnit nepuuuT 6enka Ha njaaHere oueHUBaeTcs B [0—25 MAH T
B rod. M3 6 mupa uenoBek, XXUBYLIMX Ha 3emiie, MPUOIN3UTENLHO MOJOBHHA
CTpajiaeT oT HejocTaTka Genka. HexpaTka nuilieBoro Geka sipisieTcsi He TOJIbKO
3KOHOMHYECKOH, HO U cOlIManLHOI NnpobaeMoii coBpeMeHHoro mupa. He Bo
BceX CTpaHaxX MpOAYKThI XXMBOTHOTO MPOUCXOXIEHHUS HOCTYTIHBI LIUPOKUM
cllosiM HaceneHHUs. B paiioHax Tponunyeckoit AGpukH, JlaTUHCKOH AMEepUKH
1 A34H, HaceJleHUe KOTOPbIX 3aHSITO THXKEJbIM CEIbCKOX03ACTBEHHBIM TPY-
IloM, npobieMa 00ecneyeHHOCTH DEJIKOM SIHLI, MsACa U MOJIOKa OCODEHHO ocC-
Tpas. [oka xuBoTHbIe GeIKM OYAYT OCTaBaThCsl LIEHHBIM UCTOYHUKOM TMHUTa-
HUS, SKOHOMUYECKHU Pa3BUTHLIM U O0raTtblM CTpaHaM MpeACTOUT HalTH peLue-
HUE BaXXHOH npobyieMbl: ¢ OAHON CTOPOHEI, 3TO pa3paboTKa pallMOHaJIbHbIX
cnocoboB XpaHeHUSA U cObITa U30bITKA IPOAYKTOB XXMBOTHOTO MPOUCXOX/IE-
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HMs1, a ¢ IPYrot — NnowvckK Nnytei noayyeHms HOBbIX pecypcoB MuliieBoro 6en-
Ka. B npoTuBHOM ciiy4ae Gosnbliiast YacTh HaceJIeHUsl 3eMHOTO Lapa 6yaeT ynor-
pebaATL B MULLY TOJNBKO GENKH PAaCTUTENbHOFO MIPOUCXOXICHUS, OTINYAL0-
uiMecs HernoJHOLEHHbIM aMUHOKHCJIOTHBIM COCTaBOM.

TpanUUHMOHHBIM MyTEM YBETUUYEHUST PECYPCOB ITHILIEBOTO GeJIKa SBISETCS
MOBLILIEHKE MPOU3BOAUTENBHOCTH PaCTEHUEBOACTBA U XXMBOTHOBOACTBA Ha
OCHOBE TeXHOJIOTMI1 BO3Je/biBaHUs 3epHOOOOOBLIX, MACIUYHBIX U 3JTaKOBBIX
KYNETYP, YNOTPeO/sieMbIX KaK HEMOCPEACTBEHHO B MHLLY, TAK M Ha KOPM CKO-
Ty. HauGonbiune KonrMyecTa 6enka, 1 ocobeHHO IM3NHa, oGecrneyuBaloT no-
ceBbl 3¢pHOOOOOBLIX KYJNBTYD: COM, HYTa, YeueBULIbI, FTopoxa, JItonuHa. OaHa-
KO, 6000BbI€ KYALTYpbI, UCTNIOJIb3YyeMbie HEMOCPEACTBEHHO B IHLLY, HE ABS-
10TCA TPAAULIMOHHBIMH U1 MHOTUX HapOJOB, K TOMY e TPYAHO AOCTUUb BbI-
COKMX YPOXAa€eB U paclUMpEeHHUs IUiollaner rocepa Jioboi KyaLTypsl B CUITY
ocobeHHocTe i MOUYBEHHO-KIMMAaTUYECKHUX YCJIOBH it BbIpalllMBaHUs U MPUMe-
HEHMS arpoTEXHUUYECKUX MEPOTIPUATHIA.

PactutenbHblil paliMoH, cogepxallMii MONMHOLIEHHBIX 60K B He06X0-
IMMOM KOJIMYECTBE, MOXET ObITh CO3/laH Ha OCHOBE UCI0J1b30BaAHU S NMULLE-
BbIX MPOAYKTOB, MOJYYEeHHBIX K3 pa3HbIX MCTOUHKHKOB. HanpuMep, KyKy-
py3a 6enHa TpUnToaHOM U TU3MHOM, a 6060Bble — METUOHUHOM, NMO3TO-
MY CMEeCb, COCTOSILLIast U3 KYKYPY3bl M COEBbIX 6€/1KOBbLIX MPOAYKTOB UJIX OBO-
e, obecneynBaeT MOCTYIUIEHHE B OpPraH13M «KayecTBeHHoro» 6eska. Boa-
MOJHOCTb Xe HCIOJIb30BaHMS OAHOKOMITIOHEHTHOTO COCTaBa AUETHI B MHLLE
YyesioBeKa MOBLILLIAETCS 32 CYET NMPAKTUYECKOro NMPUMeEHEHHUS JOCTHUXEHU T
reHeTUKM pacTeHUiH. B Haleil cTpaHe K 3a pybexoM BbIBeAEeHbI COpPTa BbI-
COKOJIN3UHOBOI KYKYpY3bl «OrneiiK-2», asuMeHs «Xainposiu», copro, mniie-
HMIIbI C TIOBBbILIEHHBIM KOTMYecTBOM Oenka. [lyTeM cxpelluMBaHHUst, HAMpU-
Mep, AYMeHs «Xal-NpoJjiu» ¢ BLICOKOOENKOBLIMH MyTaHTaMHM, MOJYUYeHbl
copTac cogepXaHueM u3uHa 4,5—4,8% u 6enka 13,5—15,5%. CoanaH ru6-
PHA PXH U MiLeHULb (TpUTUKaE) ¢ 3,7% NU3NHA U CPEIHUM COMEepXaHU-
eM Genka 13,4%.

B nocnennue roabl Bce 60Mblice BHUMaHUE yaesieTcs MoAYYEHH IO HOBBIX
BUIOB OefKOBOM MUILLMU, NPOU3BOACTBO KOTOPLIX OCHOBAHO Ha UCII0/1b30Ba-
HHMH MOJTHOLIEHHBIX N0 aMMHOKHCJIOTHOMY COCTaBY pacTHTE/NbHbIX 6e/1KoB.
HayuHble ¥ npakTHYecKHe OCHOBBI ITPOM3BOACTBA MULLEBbIX U3AeNUM C IIPU-
MeHEHHeM OeIKOBOTO ChIPbSl PACTUTENLHOIO MPOUCXOXACHUA IS 3aMEHbI
[IPOAYKTOB M3 HaTypallbHOIO Msica, pbiObl M ITULIBI B Hallel cTpaHe 3aJloxe-
Hbl A. HecMesiHOBBIM ¢ coTpyaHMKaMH eltie B 1971 . OnHaKo, yYMThIBas CIOX-
HOCTb U BBICOKYIO0 CTOMMOCTb OTAE/IbHBIX CTaAW MPOU3BOACTBA, JaHHOE Ha-
NpaBJieHHE MULLEBOMN ITPOMbBILLLIEHHOCTH TOJILKO 3apoXaaeTcsl.

VYBeauueHHe KONMUYECTBa MUILIEBOro Oeka 3a cueT XHBOTHOBOCTBA fB-
JiseTcst MeHee NepCcneKTUBHLIM MyTeM, N0 CPaBHEHMIO C paCTeHUEBOACTBOM.
Ha nonyuyeHue 1 Kr XXuBOTHOro 6efika, coaepxallerocs B MoJIoke, Msice U
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siiinax, TpebyeTcsl U3pacxoaoBarb S—8 Kr kopMoBoro Geka. [1pu 3ToM Koagh-
(UUMEHTBI TPaHCHOPMAaLIMKU PAaCTHUTENbHbIX OEJIKOB B O€/IKK BBICOKOIIPOIYK-
THUBHBIX XHBOTHBIX M MITHL, 04eHb HU3KHe (25—39%). B npouecce tpoduuec-
Ko# (nuuieBoit) uenu tepsietcsi 60—75% Gesika B HenepeBapeHHBIX OCTaTKaX
KOpMa, HEYTUJIU3UPOBaHHbIX B OpraHM3Me aMMHOKHUCIIOTaX, BbIAEISIEMBIX C
MOUYOii B BU/le NPOAYKTOB pacrnaja, B fpoleccax ooMeHa (ABUXEHWH, OOHOB-
JieHnM 6enKOB TKaHeM U T. [I.) M Yepe3 KOXHO-BOJIOCSIHbIE TTOKPOBbl. OcobeH-
HO bosbLiMe MoTepH OeIKOB MPOMCXO/IAT 32 CUET 3aTpaT Ha UX OUOCHHTe3, TaK
KaK XXHUBOTHbIe Oe/K1 3HAUUTEBHO OTJIMYAIOTCA N0 AMUHOKHUCJIOTHOMY CO-
cTaBy ot 6enkoB pacTeHUH. OTCYTCTBHE Y XXMBOTHBIX CTIOCOOHOCTH CUHTE3H-
POBaTh psii aMUHOKHUCJIOT MPUBOJAMT K TOMY, YTO CBOM MOTPEGHOCTH B NMocC-
JIENHUX OHU YIOBJIETBOPSIOT 32 CYET MOBBILIEHHOT0 KOJIMUECTBA PACTUTENb-
HbIX 6e1K0B. OpraH13M XHBOTHOIO MOXET CHHTE3MPOBaTh psil HEAOCTAIOLLIMX
aMHWHOKUCJIOT, HO TONIBKO B ylliep0 AesiTeNbHOCTH FOpMOHANBHON U hepMeH-
TaTUBHOM cucTeM. OTClol1a aKTYalbHBIM SIBJISIETCA cOalaHCUPOBAHHOE KOPM-
JIEHWE XUBOTHBIX (OTXOAbI MSICOMOJIOYHOM, PLIOHON MPOMBILLIEHHOCTH, CO-
€Bbli LLIPOT U T.A1.) B LIeJISIX MOBLILLIEH Us KO3ddHrLHUeHTa TpaHchopMaLIMK Get-
KOB B XXUBOTHOBOAYECKYIO MPOAYKLIMIO.

B 6nuxaiiive roas pacTeHUeBOACTBO M XXMBOTHOBOJICTBO, BEPOSITHO, Oy~
JyT OCHOBHbIMU UCTOYHMKAMH MUlleBoro 6enka, ofHaKo BaXXHOe MECTO B
peuieHnH 6e1KOBOI NpobieMbl OTBOAMTCS U phiGoNoBCTBY. B TO e Bpems 3a-
rachl MOPEMPOAYKTOB OrpaHUYEHbBI, TO3TOMY IMOUCK HOBBIX 3¢ (e KTUBHLIX ITy-
Tel NMOKPLITHSA 6enKoBOro AerLMTa C YYETOM NPUPOIHbIX PeCYPCOB KaX a0
CTpaHbl OCTaeTcsl akKTyalnbHbIM. Tak, B HemaBHeM npolwioM Poccusi Gbuia equH-
CTBEHHO CTpaHoM, Npou3Boasileid MUKpobronornyeckuit 6e1oK anst KopM-
neHus xuBoTHbIX — BBK. M3 o6beMa cBoliie 1 MH T/ron 60% npoaykuuu
BbINycKanock Ha ocHoBe napacpuHoB HedTH, a 40% — Ha oCHOBE TMAPONU3a-
TOB ApeBecUHbl. OpraHu3aliusi TPOU3BOACTBA Gelika OCyILEeCTBIIsUIach U C UC-
NO/Mb30BaHHEM CITUPTA U IIPUPOAHOTO ra3a. TakHe TexHOOTM4YecKUe MpoLec-
Cbl 3KOHOMHYECKH BBITOIHBI [IPY OTCYTCTBHM cOeBoro 6eika /151 KOpMIleHH s
XUBOTHBIX. [lo comepxaHHIO He3aMEHHUMBIX AaMUHOKUCIIOT U BUTAMUHOB
JpOMOKEBasi Macca He YCTYIAeT, a UHOT/Ia [laXe W PeBOCXOUT COeBble DeKH.
[o6aBka BBK B kopMa akoHOMHMT ¢ypaxHoe 3epHo (S THa | T BBK) 1 yBenu-
4YMBaeT NPUBECH] XXHBOTHBIX.

B peiueHuu npobnemMsl AecuiMTa 6enka 3a nocjieH1e ABa AECATUNETUA
ofpeleNnNIoCh HOBOE GUOTEXHOJIOrMUecKOoe HanpapieHWe — MoJyyeHH e M1-
LIeBbIX O0BEKTOB C MOBBILIEHHBIM COIEPXaHUEM U YTyUllIEHHbIM KaueCTBOM
6Genka MeTogaMM reHeTHYeCKoi MHxXeHepuH. CylIHOCTb FeHETUYeCKOoi UH-
JKEHEPHMH 3aKTio4aeTcs B TepeHoce reHOB 1I00ro opraHu3aMa B KNEeTKY peLu-
MUEHTa NS MONYyYeHUS PacTeHHil, XXMBOTHBIX UJIM MUKPOOPraHU3MoOB C pe-
KOMOMHUPOBaHHBIMM TeHaMH, a CeOBaTeJbHO, U C HOBLIMU NONE3HBIMH
cBoiicTBaMU. PacTenus, XUBOTHblE U MUKPOOPTaHHU3MBbI, MTOJYYEHHBIE TEHE-
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TUYECKOI MUHXeHePHE, Ha3bIBAlOTCS FEHETHYECKM U3MEHEHHBIMHU, a TIPOAYK-
Thl UX NepepaboTKH — TPAHCTeHHBIMHU MULLEBLIMU TTPOOYKTAMH,

[eHeTHUecKast MHXeHepHsl, WJIM PeKOMOMHALINA in Vitro, BKJIIOYAET BBIAE-
JieHHe yyxepoaHoro reva JHK, nonyyenune ruGpuaHbix (peKOMOMHHUPOBaH-
Hbix) mosiekyn JHK u BBeneHue MX B XMBble KIETKH MOIHUDHUHPYEMOTO,
HanpuMep, PaCTeHHS 1S MOMy4eHHUS HOBBLIX MPH3HAKOB OpraHu3ma.

OHK pactenus npenpapuTeibHO NOABEPraeTca ruAPoan3y GepMeHTOM pe-
CTPHMKTA30# B crieundpryeCcKHX y4acTKax ABOHHOI CrIMpatn, TPH 3TOM Ha 000-
MX KOHLaX pacIlieTUieHHOM MOJIEKYIbl CTAHOBSATC CBOOOIHBIMM YETHIPE HYK-
JIEOTHAA, B KOTOPBIX a30THCThle OCHOBAHUS MPEICTaBAEHbI, HAPUMED, TH-
MHUHOM U aneHHHOM (TTAA u AATT) (puc. 2.2). [eH, KOTOPbI# HEOOXOAUMO
BcTpouth B JHK, «BbiuimneiBator» M3 JHK opranu3ama-mnoHopa ¢ MOMOILbIO
TOro xe ¢epMeHTa PeCTPHUKLMUHU TaK, YTOOBI €ro KOHIbI OLUTM KOMTIJIEMEH-
TapHLIMU HYKJIEOTUIHBIMM MOCAEA0BaTeNbHOCTAMM Ha KoHUax JHK Monu-
duunpyemoro opranusma (AATT u TTAA). Oce AHK «ciumBsaioT» BMecTe
depmeHTOM NMrasoit. [TonyyeHHyI0 pexombrHanTHyo JHK BBomsT B KieTKy
pacTeHHus, MPU3HAKKU KOTOPOTO XOTAT U3MEHHTH. KJteTka, pa3aMHOXasACh, 06-
pa3yeT KJIOH, COMepXalnil Yy>KepOIAHbI reH, MHAYLIMPYIOILMY CHHTE3 6enka
C HOBOf aMUHOKHCJIOTHO# NMOC/IEI0BATENIbHOCTHIO.

11 e
$ 2 pecmpuxmaaa AA A AT T
A T T
» A T T T TAA
r u u YyXKEPOAHbIA ren
JHK Auedsa
I'AATT AATTLN
1TTrrri riyrri
I I | LL1J1
UTTAA TTAAT
pekom6uUHanTHas JHK

Puc. 2.2. Beenenue reqa B JHK moaubuumpyemMoro pacteHus

Hau6onee HHTEHCUBHO NMPOBOAATCA paGoOThHl C TAKMMU CEJIbCKOXO3ANCT-
BEHHBIMH KYJILTYPaMHU KaK cosl, MiLIeHN LA, KyKypy3a, TOMaThl, CaxapHas CBeK-
J1a, kaprodess, XIONMYaTHHK, panc. [IpakTHueckie pa3paboTKu yxe cefyac
BHEIPEHBI BO MHOTHX CTpaHax MUpPa, YBEJIMYHUBAIOTCA TJIOIAAN MO TPaHC-
reHHOM coeit, pucoM, KapTodeseM U ITOAHBIMU KYJIETYpaMu (MaTMHa, Kiy6-
HuKa). C TeHeTHYecKHu u3MeHeHHoM coeil Tonbko B CIIIA BbInycKaeTcs oKo-
710 3000 MUILIEBLIX TPOAYKTOB: CYNOB, PRIGHEIX KOHCEPBOB, JETCKUX Kalll, CO-
YCOBU T. I
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ITponoyKThl, NMoJyvYeHHbIE C UCMOJIb30BAHHEM T€éHOB MUKPOOPTaHHU3MOB U
pacTeHuii, Mo cpaBHEHHIO C TPAAMLMOHHBIMH MPOAYKTaMH, COEPXAaT MEHb-
uie NMecTULMIO0B, KOHCEPBAHTOB, OCTATOYHOTO KOJIMYECTBA TAXKENbIX MeTaj-
JIOB, OHM He TpeOyloT 06paboTKH XUMHUYECKMMHM MperapaTtaMy OT BpeduTe-
neii. TpaHcreHHasi cos M KyKypy3a YCTOHYMBeEe K COPHSIKaM M HAceKOMBbIM,
TpaHCTeHHbI€ TOMaThl HEBOCITPHUHMUYMBLI K BUDYCHBIM 3a00ieBaHUAM, a 60T-
Ba KapTogess HecbeloOHa misi Kosopaickoro Xxyka. Cosi, coaepxkalilas reH
MIUEHHULIBI, K TIPUMEPY, UMeeT GHooruueckylo ueHHocTs 1,0 mpotus 0,92 y
TPaaAULIMOHHOM, a KapTodenb, NOJYYEHHBIN ¢ NepecaXeHHbIM reHoM (daco-
JIM, COIEPXKMT MOBBILLIEHHOE KOJINYeCTBO 6esika (Ha 6%).

OnHUM M3 crocoGoB HHTEHCHMKALHMU [TPOU3BOACTBA NTPOAYKTOB MUTa-
HHUS C MOBBILIEHHBIM COAepXaHHWEM KauyecTBeHHOTO OesiKa sSIBAsieTCs1 BHeApe-
HHe YPOXaWHBIX COPTOB pacTeHUi, He NOABEPXEHHBIX BIUSHUIO MMECTULIU -
[I0B, FepOULIMAOB, UHCEKTULIMAOB, HO 001a0al0ILUX pAIOM APYTUX MOAE3HBIX
CBOWCTB (MOPO30YCTOMYUBOCTh, 3aCYXOYCTOMYUBOCTb, OTCYTCTBUE CMTOCOOHO-
CTH K MOJIEraHuIo, onpeae/ieHHble pa3Mepbl CEMSIH U NMOBbIIUEHHass 6UOJIOTH-
yeckas LIeHHOCTb).

C noMolbIo reHeTHYECKH U3MEHEHHBIX 6aKTepHii ITOTy4aloT pepMEHTEHI,
KOTOpble MPUMEHSIOTCA NMPHU NPOM3BOACTBE IJTIOKO3HOTO CHpOIla U3 KpaxMa-
Jla, NpH MPOU3BOJACTBE KOHAUTEPCKHUX, XJ1€000YN0UHBIX U3AeNUH (aMHUa3bl),
COKOB M BUH (nekTuHa3nl). [1pu 3TOM ynyuiatoTcesi pU3MKO-XUMUYECKHE U
OpraHoJjernTH4ecKue NokKasarejy KayecTBa MULIEBbIX TPOIYKTOB.

[ToTpeGneHue reHeTHUECKH MOANDHLIMPOBAHHBIX MPOAYKTOB HAXOAUTCSH
1oa KOHTPOJIEM ClieLlMaibHbIX OpraHoB, TaK KakK BBeJeHHe B OpraHU3M pacTe-
HUIi TEHOB, OTBETCTBEHHBIX 3a CUHTe3 6e1KOB, HanpuMep, atbOYMHUHOB MO-
JI0Ka, 1L U T.A., 3aKJI04aeT B cebe OMacHOCTb ynoTpebaeH s B MULLY Npo-
OYKTOB MUTaHUSA, HEMepeHOCUMBIX OrpeaeeHHOI IpyTinoit Joaei (nulie-
Bas a/ineprus). 9To MOXeT GbITh CBA3aHO C MOSABAEHUEM aHTHAIMMEHTAapPHbBIX
Y TOKCUYHBIX BELIECTB, ONpeae/isieMbIX CBOMCTBaMH IepeHOCUMBIX reHoB. ITpu
YCIOBUHU TNEpecaJKy TeHoB U3 MHUKPOOPraHU3MOB MOXET CUHTE3UPOBAThCH
6e/10K ¢ HU3KOM YCBOSIEMOCTBIO.

[Toaxomp! K olieHKe 6e30MacHOCTH U KayecTBa re HETHYeCKH MOANDULIN-
POBaHHbIX OOBEKTOB B pa3jIMUHbIX CTpaHax pa3Hble M MO COAEePXKaHHUIO U 00be-
MY, HO BO BCceX HUX pa3pabaTbiBatoTCs CrieLMaibHble METOALI U KpUTepHH. Tak,
B Poccuu npuHAT 3aKoH «O rocynapcTBeHHOM PeryJIMpoBaHUM B 061aCTH reH-
HOM MHXeHEPHOW AeATEILHOCTH» Y co3laHa crieudanbHas Komuccus Bo IiaBe
C ITaBHBIM caHUTapHbIM BpauoM P®, 3anaua Kotopoit cocTouT B pazpaboTke
MON3aKOHHBIX aKTOB U METOIMK ANl KOHTpons obuueil 6e3onacHOCTU TpaHc-
reHHbIX MpoayKToB. C yuyeToM BBIMTOJHEHHbIX KOMIUTIEKCHLIX Mep, B P® pa3-
peleHa isi UCTIOIb30BaHHUSA B TMTAHUH HaceeHUs cosi IMHUM 40-3-2 («MoH-
canTo Ko», Cl11A) 1 GeKkoBbiit KOHIIEHTPAT U3 Hee. [lIuTenbHoe BKIIoYeH e
6eJIKOBOro KOHLEHTpaTa U3 reHeTH4eCkKM MOAU(HULIMPOBaHHOI COU B pallu-
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OH KpbIC He COTMpPOBOXIANOCh H3MEHEHHSMY COCTOSTHUA MeMOpaH KieToK
MevyeHH U AKTUBHOCTH (DEPMEHTHBIX CHCTEM, YYaCTBYIOLUIUX B 3alllUTHO-a/1al -
LIMOHHBIX Mpolieccax.

Takum obpa3oM NMpHU3HaHO, YTO JIMKBUIALMS B MUTAHUH YeloBeka nedu-
uMTa Gesika BceMH 3¢ ¢GeKTUBHBIMY METOaMH, BKJTIOYasi FTEHETUYECKYIO UH-
XeHepHIo, ABIsAETCS OAHOM U3 HacYliHbIX NPO6JIeM HALIETo CTOJIETHSI.

2.2. BEJIKOBO-KAJIOPUMHAS
HEAOCTATOYHOCTb U EE NOCNEQRCTBUA.
NMULLLEBLIE AJUIEPTUN

benkoBas HelOCTAaTOUHOCTD ABNSIETCA BaXKHe iKilleit npobneMoit muTaHus.
BenHo XMByLIKE CeMbU Ha (hOHE HEAOCTATOUHO KATOPHIHHOK MUK NOTpeb-
NS0T Masio Gesika, B pe3y/ibTaTe yero BO3HUKaeT CHHAPOM AUCTpodHH, KO-
TOphIit Ha3biBaeTCA KBallMopKopoM. boratas 6enkom nuiia OpOro CTouT,
MO2TOMY He BCe CJIOM HacejieHUs MOTYT €10 NMOCTOsIHHO nuTaTthes. Kpauin-
OPKOp Y YeJioBeKa pa3BMBaeTCs NPU YaCTUYHOM (MJIY MOJTHOM) roJIoflaHUH
Y NpY NMoTpeGJIeHUN HeMOoJHOUeHHbIX OeKoB. 3abo/ieBaHMe CONPOBOXAa-
eTcsl HapylleHUeM GbyHKLUMK KHLIeYHUKa, TaK Kak ¢ Haasexallleil ckopoc-
TbIO HE CUHTE3UPYIOTCH epMEHTHI MOAXEIYAOUHOM Xele3bl U He 0OHOB-
JISIOTCS KJIETKH ero cJIM3NCTOoi 06010uku. BO3HHKAET MOPOUHLIH KPYT KBa-
LUMOpKOpa, XapaKTepH3yIolluiics MpeKpalleHueM npoiecca ycsoeHus 6en-
Ka nuiuM. B opranuame paszBubaeTcsi oTpULIATEbHbIA a30TUCTLIA GanaHc,
HapyliiaeTcsi BOOHO-COJieBOi OOMeH, MOSABJISIETCS aTOHUS MbILIL U OCTaHOB-
Ka pocrta. [Inmenas nuctpodus ocobeHHo omnacHa ais MiaaacHues. Ksa-
ILHOPKOP MOXET COMPOBOXAATLCS UX THOENbIO OT AUapeH, OCTPbIX HHbeK-
UMH, 3a60jieBaHUit MeYeHU U OTCTaBaHHMEeM B (HPU3HMUYECKOM U YMCTBEHHOM
pa3BUTHUK. Pe3koe cHHMXeHHe cHHTe3a Gesika B NeyeHU Ha poHe HeJoCTa-
TOYHOIO NMOCTYIUIEHHS €ro B OpraHU3M YMEHbIUAeT KOJUYECTBO ChIBOPO-
TOYHOTrO aJIbOyMUHa, JUnonporenaos HU3koi mnotHocty (JIHIT) u remor-
JobuHa B KpoBH (pHc. 2.3).

Hapsaay ¢ o6uiMMH HapylueHUSIMM oOMeEHa aMUHOKHUCIIOT B OpraHu3mMe
CYlIeCTBYIOT crieliiduyeckue H3MEHeHUs1 HEKOTOPBIX M3 HUX. Tak, Hapylle-

CbIBOpPOTOUHLIA aibbyMHH ——» OTek

benox llepesapusanue CuHres JTHTT —> JKHpobsie MepepoxaeHMs nevekH
MULM 6 kuweunuxe ~ | KJIETOYHOTO
Besika Femorno6uH ———» AHeMus
l I —> OcpMeHThI NOKEAYIOUHOM Xele3bl

Puc. 2.3. [TopouHblii Kpyr npu KBalyopkope
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HUA oGMeHa rMCTUAMHA BHIPaXaloTcsl B CHUXKEHMM aKTUBHOCTU (pepMeHTa
TMCTUIMHAMMMAK/IMa3bl ¥ [OBbIIIEHWH aKTUBHOCTH TMCTUIMHIeKapOoKCcH-
Jla3bl. 3To BbI3bIBAET, B CBOO O¥epeb, HaKOILU1eH!e U30bITKa TMCTUAMHA B TKa-
Hsax. ITpu HemocTaTKe TpnTOdaHa CHMXAETCA CUHTE3 HUKOTUHOBOMR KUCJIO-
Thl M HaKaIUIMBaeTCs KCaHTypeHOBasi KUC/10Ta, KoTopas YrHeTaeT P-KIeTKH
ocTpoBKOB JlaHrepraHca NMomxesyao4HOM XeJe3bl, IPOBOLMPYS TEM CaMbIM
BO3HMKHOBEHHUE Anabera.

Tspxesible NMOCIEACTBUS HEAOCTATOMHOIO MOCTYILIEHHS GesiKa B OpraHu3M
yejJoBeKa HEBO3MOXHO JIeUUTh TeparieBTUYeCKMMHY METoJaMU, [103TOMY Ipe-
[IOCTaBjIeHWe BCeM HyXIaloLUMMCcsl MaTepUaibHOM MoMoLM A1 ynorpebne-
HWs B NULLY OeJKOBbIX 100aBOK MOXET pelllUTh NpobieMy OXpaHbl U coxpa-
HEHMs 310pOBbSA JI0Mel KaK B AeTCKOM, TaK U B 3pejioM Bo3pacte. Mcnonb3o-
BaHKe B pallMOHE IIOJHOLIEHHOTO XUBOTHOTIO GeJika Win cbajlaHCMpOBaHHbBIX
pacTuUTe/bHbIX 6e1KOoBbIX cMeceit HeoBXOaMMO 1 UCKIIIoYeH!st HeoOpaTH-
MBbIX OTKJIOHEHMIi B 310pPOBbE YeJI0BeKa.

OTpHLAaTe/IbHYIO pO/b O/ YeJOBeKa UrpaloT MUllleBblie aniepruu, cBs-
3aHHble C HENEPEeHOCHMOCTbIO OpPraHW3MOM OTAe/NbHbIX BUROB GejKoBoi
NUILK (MOJIOKO, fiiilla, opexHy, OeJKH HEKOTOPLIX 3/1aKoB). TepMHUH «ajuiep-
[Msl» IPOMCXOANT OT ABYX IPeYeCcKUX CJIOB; «aU10C» — JIPYroil U «3proH» —
neiictBre. IIp1 HopMaibHOM NHULIeBapeHUH GeKY PaclUEIUIAIOTCA B XKeJy-
J[OYHO-KHIIEYHOM TpaKTe 10 aMUHOKHCIIOT, KOTOpbIE HeE SBJAIOTCH aHTUre-
HaMu (JL1epreHaMy) U He BbI3bIBAIOT OTBETHOH UMMYHHOM (3alIMTHOM)) pe-
akuuu. Ecan B KpoBsiHOE pyciio Ge3 MpelBapUTebHOro paclleIUIeHUs Yye-
pe3 ANUTeNUM KUllleYHHKa TPOHMKAeT He3HAYUTeJIbHOE KOJIN4YecTBO GeKOB
MUY, TO B OpfaHU3Me NojjaepxuBaeTcs Kak Obl TPEHMHI UMMYHHO# cuc-
TeMbl IS 3alliMTh! OT NeMCTBUSA YYXEePOAHbIX KOMIIOHEHTOB. IIpu 3Hayu-
TEJbHOM MMOCTYIUIEHUH B KPOBSIHOE PYCJlO aijiepreHoB BO3HMKAET ocTpas
peakuUs, NposiBsoLiascs B 3yae, KOXHBIX BbICbIITaHUAX WU XeayIOUYHO~
KMLIeYHbIX paccTpoiicTBax. IIpupoaa Takux peakiinii 10 KOHL2 He BbIsICHE-
Ha. [IpeaoTBpaTUTh MUILEBYIO AVIEPIHIO Y MIIaJeHLIEB BO3MOXHO IPYIHBIM
BCKapMJIMBaHMEM MJIM HarpeBaHMeM HeKoTophix 6esikoB 10 120°C, oaHako
HauGonee 3bHeKTUBHLIM cIOcO60M GOpLOLI ABNSETCA UCKIIOYEHUE aJllep-
reqa M3 JHeThI.

2.3. AMMHOKUCIIOTbI U UX HEKOTOPLIE
$YHKLUUU B OPTAHU3IME

O61uee ync/Io BCTpeyarolMXcs B IPUPoie aMUHOKUCIIOT AOCTUIaeT OKO-
1o 300. Cpeayn HUX pasnuyaoT: a) aMHUHOKIUCJIOThI, BXOAs1iMe B cocTas Gel-
KoB; 6) aMHMHOKMCJI0TbI, 06pa3ylolinecs U3 JpYTHX aMUHOKMCIIOT, HO TOJIbKO
rocJie BKJIIOYEHHS NIOCaeIHUX B IIpoliecc CUHTe3a Geska (ux o6HapyXu1BaloT
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2.3. AMunOKuCAOmMY Ui UX HeKomopbie (YyKKLuU @ 0pearuImMe

B ruapoJusaTtax 6ejkoB); B) cBOG0oAHbIE aMMHOKHCAOTBI. C TOYKU 3peHUsA
MUTaHUs BLIAENSIOT 3CCeHUMNabHblE (He3aMeHUMble) aMMHOKHUCIOTHL. JTH
aMMHOKHCIOTHI HE MOT'YT CUHTE3UPOBAaThCSl B OPraHU3ME YeoBeKa U JOIXK-
HBI 11OCTYNaTh ¢ NUILEIA.

AMUHOKUCIIOTH — MONUPYHKLUMOHANbHLIE COEAUHEH NS, COAepXKalLUe MO
MeHbllleil Mepe 1Be pa3Hbie XUMHUYecKue IpYIINMPOBKU, CIIOCOOHLIE pearupo-
BaTh APYT C ApYroM ¢ 0Opa3oBaHKWeM KOBAJIEHTHON NMenTUOHOW (aMUIHOM)
CBA3U:

0]
.
TSN
H

B amuHokucnorax amuHo- (—NH,) u kap6okcunbHas (—COOH) rpyn-
NIbI TIpUCOEAMHEHbI K ONHOMY M TOMY Xe€ aTOMY yr/iepo/a, KOTOpblit Ha3biBa-
10T a-yriaepoaoM. [1pupona 60koBbix Herieit 20 NpOTeMHOreHHBIX aMUHOKUC-
JIOT NpUBeAEHa Ha pUc. 2.4.

s o6bscHeHU ¥ MOHMMaHHUS CBOACTB aMUHOKUCIIOT CliefyeT MOMHUTb
cneaylwouiee.

1. AMMHOKMCIIOTBI, CyLIECTBYS B TBEPIAOM WIH PaCTBOPEHHOM COCTOSIHMH,
Bceraa HaxoasTcsi B popMe GUMONAPHLIX HOHOB (LIBUTTEPUOHOB), MOJOXE-
HHe paBHOBECHS KOTOPbIX 3aBUCHT oT pH cpeabr:

R ~H* R +O0H~ R
R =— 1 = J_ +mo
HiN COOH +*H HiN COO —O0H™ H;N COO
KarnonHas ¢opma BunonsipHei uoH AHyOHHan popma

CunvHokucaas cpeda CunvHoweaounas cpeda

pH1 = pH7 > pHI11

HaxoxpaeHue aMMHOKHCIOT B BUjle HOHOB O0ycnaBiMBaeT pacTBOPH-
MOCTb B BOJle U HEpaCTBOPUMOCTb B HEMOJSPHbIX XHUAKOCTAX. BoNbLUKMH-
CTBO aMUHOKHUCIOT PaCTBOPUMBI B BOJe, HO Y aMMHOKHCJIOT ¢ THapodo6-
HBIMU TpynnaMy (U3odeRinH, TeRLIMH, TAPOIUH) PACTBOPUMOCTb OTHOCH-
TeJIbHO HeBbICOKAa. B opraHu3Me MoHHoe cOCTOSIHME aMUHOKUCJIOT oflpe-
JEJISIET KX BCAacbiBAEMOCTD B XENYJAOYHO-KHIIEYHOM TpaKTe nocie ruapo-
JINTUYECKOTO pacluenjeHus 6eJKOoB U TPAHCTIOPT K pa3/IMUHbIM OpraHaM M
TKaHAM. Cnoco6HOCTh K MOHH3aLUK B KUCIOW WK LIeNoYHOW cpefe Jje-
XHUT B OCHOBe pa3lejieHUsI aMMHOKHUCJIO0T MOHOOOMeHHOI xpoMaTorpadu-
eil u anekTpodopeloMm.
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Inaea 2. berkosvie seujecmsa

A. Innpodo6HbIe aMUHOKHCAOTHI (C HEMOJIADHEIMH DalvKaIaMHK):

H---
Inu e L
Neti n
. Den i pe
T
- N\

e
) Sy e S\/\\. H

Ban Mem Tpu

b. TlonApHble aMAHOKHCNOTBI
Bl. C runpodunbHbIMM panrMkaiaMu (HEHOHOTEHHbLE):

HOw H,N .. HN -
HOw - P HS\// \ﬂ/\ . \“/\/
O (6]

Cep Tpe lnc AcH InH

b2. Kucnble (MoHOreHHbLE):

OH OH .
O)\"/ O)\/ e HO
Acn Tny Tup
B3. OcHOBHBIE (HOHOTEHHBIE):
NH ~eae
H N/\/\ )]\ =
2 HNT NN NH
H N
Juz Apr Lirc

Puc. 2.4. BokoBpsle 1ieny aMMHOKMCNIOT, BXOASLIMX WIM CIIOCOOHDBIX BKAXOYATHCS B CO-
cTaB Ge/IKOB (Kypcuaom BhlielieHb! Ha3BaHUA He3aMEHUMbIX aMMHOKMCIIOT)

2. BOIbUIMHCTBO NPUPOAHLIX 0.-aMUHOKHUCHOT OTHOCATCS K L-cTrepeoxu-
MHYECKOMY psilly, ODHAKO B HEKOTOPBIX Ientuaax (AHTUOUOTHKU rpaMULIK-
IMH, aKTHHOMHLIMH) BCTpeualoTcst aMMHokucotsl D-psina. Ilocnennue, kak
MpaBWIO, HE YCBaWBalOTCA OPraHU3MOM YeJoBeka. AMMHOKMCIOTH D- 1 L-
PA0B 3HauMTeNbHO OTIMYAK0TCA 110 BKYCY. Tak, D-ri1yraMuHoBas KUCJIOTa He
MMeeT BKyca, a L-TyraMuHoBasi KMcJoTa obJafiaeT BKycoM Mdca. [Tonydyas
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2.3. Amunokucaomst u ux Hexomopsie QyHKUUU 8 OpeaHu3IMe

MocaeAHIO U3 KIeHKOBUHBI MUIEHALbI, €€ HCMOJb3YIOT B KayecTBe BKYCO-
BOM 100aBKH K NULIEBbIM KOHLIeHTpaTaM. CiadKUii BKyc UMEIOT U ApYrHe aMu-
HOKHc/0Thl L-psina; BajIMH, TPEOHHUH, MPOJIUH, CEPUH U T. Ai. OHU Bce B 60.1b-
et cTeneHy NPUBIEKAIOT K cebe BHUMaHKe KaK 3aMeHUTeJIU caxapa B NuTa-
HUU 1MabETUKOB.

3. AMMHOKHCIIOTBI OTJIMYAOTCS APYT OT ApYra cTpyKTypoit 60KOBbIX Lie-
nei, OT KOTOPOi 3aBUCAT XMMUUYecKHe, PU3HUECKHE CBOHCTBA U PUIUOIOTU-
yeckHe PyHKUMH 6e1IKOB B opraHu3mMe. AMUHOKHUCIOThI € THAPOGOOHLIMH 60~
KOBBIMH IpyfinaMu 60bLLEeH YacTbiO JIOKaIM30BaHbl BHYTPH 6€/JIKOBLIX MaK-
POMOJIEKYN, TOTAA KaK aMUHOKHWCJIOThI ¢ MOJSPHLIMH OOKOBLIMHY TpyNIaMHu
pacrnoJiarajoTcsl Ha MX rnoBepxHOCTH. B cocTtaBe nojsipHBIX G-aMHUHOKHCJIOT
nMeloTcs QyHKLUMOHaNbHBIE MPYMIbI, CMIOCOOHLIE K MOHW3aLMHU (MOHOTEHHbIE)
Y He crocoOHbIE MEPEXOANTL B MOHHOE cOcTosIHUE (HeHoHOreHHsle). [1pu aTom
KHCJIble U OCHOBHbIE UOHOT€HHbIE IPYIIbl pAlMKalIoB, KaK MpaBu/io, pacrno-
Jlarasicb Ha MOBEPXHOCTH MOJeKYa 6elKOB, NPUHUMAIOT Y4acTHE B MOHHbLIX
(3N1eKTpOCTaTUYECKHX) B3aUMOAeHCTBUSAX. B poin nossipHbIX HEMOHOTEHHbIX
TPy B MOJieKy/ax Oe/IKOB BbICTYIAIOT TMAPOKCHIbHbIE MPYIIbl CEpUHA, TPe-
OHMHa ¥ aMUIHbIe rpynnel ryraMuHa ([H) U acnaparmHa (AcH). OTH Ipym-
Mbl MOTYT pacroJjiaraThcsi Kak Ha MOBEPXHOCTH, TaK U BHYTpU 6elKOBOM Mo-
JIEKYJbl, M MPUHUMAThb y4acTHe B 06pa3oBaHMWM BOAOPOAHLIX CBA3EH C ApYrH-
MH NOJAPHBIMU TPYNMUPOBKAMH.

[ToyTH Bce a.-aMHHOKHCOTHI, MOCTyMNaloILMe U3 MHLLLEBapHUTENbHOTO TpaK-
Ta YejioBeKa B KPOBSAHOE PYCJio OpraHU3Ma, NMpeTepreBaloT psil oOLMX npe-
BpalleHH i, Ha3HaYyeHUe KOTOPbIX 3aKjoyaeTcsl B obecrieyeHUH I1acThyec-
KHM MaTepHuaJioM Mnpoliecca CMHTe3a OelKOB U MEeNTHAOB U OCYLLECTBAEHUH
IbixaHUsA ¢ obpasoBaHueM AT® (puc. 2.5). B ocHoBe Takux npeBpalleHHi

r Junuas benku Mentvasl
(epMeHTh, TOPMOHbBI, aHTUTENA)
YraeBoabl ‘T MenaHuHbBI
r [TopdupHHbI Hykneotuabl
AMHWHOKUCIOTHI
r XonuH KpeatuH
broreHHble aMH1HBI ¥ Hpyrue AMK
- KeToKHCOThI
MouyesuHa CO, + H,O0 + ATO AMMMak

Puc. 2.5. OcHoBHble GYHKLIMA aMHUHOKHUCIOT B OPraHn3Me
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Inaea 2. beakosvie eeumecmea

JieXaT peakluy Ae3aMUHUPOBaHUSA, TPAHCAMUHHUPOBaHUA Y 1€KAapOOKCHIN-
pOBaHMA. 3T peakUMH oapoGHO paccMaTpUBalOTCA B Kypce GUOXMMUH, 34eCh
)K€ OCTaHOBUMCS Ha crielinbHUYecKuX NyTAxX o6MeHa 1 MOIU(PHUKALUK OTAETb-
HbIX 0-aMUHOKHUCJIOT.

B TKaHsIx opraHu3Ma Jierko ocyliecTpisercs: pepMeHTaTUBHAsE OKUCIU-
TeJIbHO-BOCCTaHOBUTE/IbHAs peakius, o6ycioBieHHass HATMYMEM B LUCTEU-
He peaklMoHHocnoco6Ho# SH-rpynnsl;

Lucmeun- NH,

NH; NH, NH,
+ pe—’<—aymm )\/S—S\)\
HOOC COOH HOOC COOH

LHCTUH

CBoiicTBO f1aHHOM aMUHOKHCIOThI OKUCAATBCS NPUAAET eif 3alUUTHBIE U
paiMoNpOTEKTOPHbIE CBOMCTBA. B MpUCYTCTBUM LiMCTEMHA CHIDKAeTCs] UHTeH-
CHUBHOCTb OKMCJIHTE/NbHbIX TPOLIECCOB B JIUMNKAAX U 6eJikax, IIOBbILIaeTCs yc-
TOMYMBOCTb OPraHU3Ma K MOHU3UPYIOLIMUM U3NYYEHUAM U CTAOUIM3UpYeETCA
KauyecTBO [IPMHHUMAaEMBbIX JieKapcTBEHHBIX NpenapatoB. [1py yyacTiuu ABYX oc-
TaTKOB LXCTEUHA B IIOJUIENTUAHBIX LieTsax 06pa3yloTcs AUcyabdUIHbIE CBSI-
3H, KOTOpPble 00yc1aBIMBaloT 6M0NIOTMYECKYIO aKTUBHOCTb MM PYHKUUOHAb-
Hble cBoiicTBa GeNKoB B cocTaBe MUILK. Oco60 BaXHYIO poib AUCYAbGUIHbIE
CBSI3U UIPaloT B Gesikax MIIeHULIb], TAK KaK OHYM IPUAAIOT KJ1eiKOBMHE YIIpy-
rue cBoitictpa (cM. benky 3nakos).

OcHoBHas ¢ u3Monoryyeckas pojib Jpyroit cepocoaepxallieit aM MHOKHC-
JIOTbl — METMOHMHA — CBsSi3aHa C HaTUYMeM JIabIWIbHO METWIBHOH IPYIIIEL.
Otaasas rpynny —CH, yepes o6pa3oBaHue S-aneHO3WIMETUOHHHA, METHO-
HUH IIpYUHUMaET yyacTHe B cMHTe3e rnuLepodochoNMnUaoB:

i
HOOCWS\CHJ HOOCY\/S AlleHNH
NH, + ATO —> NH, + O+ 0D,
H OH
S-a1eHOIMNMETHOHHH
Rl' O 14 O
o > R P, o > R UM
< A A
Uuro Cepun
PO;H; LD
dochoamauunrauuepun LLAD-anaunnramuepuH
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2.3. AMuHoKucaomb! U X HeKOmopbie YHKKUL & 0p2aru3me

Mo j co _
OJ‘Q COOH ? Docarma 3 §-Aderozun-
3TaHOJJaMUH ——————>

CepuH MemuORUH
KedanuH
H2 (kepanin)
dochaTamncepnn
3 S-Adetoszun-
yr—— Ddochatnannxonut (neuutiH) + 3 S-ANeHO3WITOMOLIMCTEUH
UH

B npuBeaeHHBIX peakKLHUAX CUHTE3a rauuepodochonnnuaoB BUIHA GU-
3U0NI0rMyecKas pojb ¥ aMMHOKHUC/IOTH CEpHH, KOTopas, Kak U TPEOHHUH, B
3TepudrUMpoBaHHOM BUae Mpu ydacTuu ochopHoi KUCIOTH! B GosblioM
KOJIM4ECTBE BXOAMUT B COCTAB CIOXHBIX 6e/ikoB — ¢occonpoTeraoB (KaseHHa
MOJIOKa U BUTEJUIMHA SHLIa):

] COOH
0=p—0
OH NH,
dococepmn
CepMH B CBOIO o4Y€pE€Ab CHHTE3IUPYETCA U3 NIMLIMHA 1TOA IedAcTBHEM (bep-

MeHTa, cogepXatuero Terparuapogonenylo kuciaotry (TT'DK). Dra peakuus
M3y4YeHa C MOMOLIbIO METOJAa MEYEHBIX aTOMOB:

H

/\IJ

13
H,N” SCOOH + TroK([“CH, — H,N~ “COOH

[NMuMH siBNsieTcA NpealleCTBEeHHMKOM MYPUHOBOIO KOJIbLIa FeMa KpOBU U
obpa3yeT TaK Ha3blBaeMble NMapHble coeJUHeHHUs. C XeJTYHbIMHU KUCIOTaMHU,
HalnpuUMep XOJIeBOH KHUCIOTOI, OH 00pa3yeT IMHMKOXOJIEBYIO KUCIOTY, ¢ 6eH-
30MHOI KUCIOTOH — TUIITYPOBYIO KUCIOTY:

0]
COOH N

N~ >NcooH
+ H,N~ NCOOH —> H

et WP,

, JTLJ C«’ o \ ; f}\ MNNypopas KHCAoTa
T"osh KTi

2 6 3)) 33

.,,._,A-...-.-..—,. 1) vatammr i

GeH3lofHan xucmn%

e B2

A ————
e e —— ]




Inaea 2. benxoavie gewecmaa

[uxoxoseBas K1cj0Ta IpUHUMaET Y4acTHE B [TIpOLECCe YCBOEHUS JIUITH-
noB, a B GopMe TUIINYpPOBONM KUCIOTH M3 OpraHrn3Ma BbIBOJUTCH TOKCUYHAA
6eH30i1HasA KUCJI0Ta.

Tpu aMMHOKHUCIOTH — aprdHUH, IMTULUMH U METUOHWH — YYacTBYIOT B
CHHTe3€e Kpeamuna — CoelMHEHMSs, ¢ IOMOLIbIO KOTOPOro B MblIleYHOI TKa-
HU IPOMCXOIUT HeNpephIBHbIA pecuHTe3 Makpoapra ATO:

D
/\/\rCOOH + HzN/\COOH epuenm

apruHKUH

NH
(DepMeHm COOH /“\
/\/\f H,N" N7 NCooH
H
OPHHUTHH ryaHHIAHHYKCYCHaR KHCa0TA

NH

H,N H/\COOH + S-AneHoaweTHoHuH {CH3} —> HZN/‘LN/\COOH
H;

KpeaTHH

Ilpu yyacTuu KpeaTHHa B OpraHu3Me YeloBeKa U XMBOTHbIX o6pa3yeTcs
KpeaTtuH¢pocdat, KoTopblif 10 Mepe HeoGXONMMOCTH OTaaeT c¢Bolo docdart-
Hylo rpynny MonekynaM AI1D, npeBpaliasch B kpedmuHuH;

Kpeatns + AT® — KpeatnHdocdar + ALD

X <
HN
P=HN ITI/\COOH + A0 —> NJ/ + ATD
/
CH; HsC
KpeaTuHdocdaT KpeaTUHUH

KpeaTuH u HMKIMyecKnit KpeaTUHHH BXOJAT B COCTaB MACHOTO 9KCTpaK-
Ta, UX COOTHOLLIEHHe 3aBUCUT oT pH cpesnl 1 TeMnepaTypsl. Tak, npy Harpe-
BaHMM MsIca B KMCJIOH cpelie B 3KCcTpaKTe npeobanaeT KpeaTUHUH.

B cocraBe xUBbIX OpraHU3MOB, MHULIEBLIX NPOAYKTOB U ChIPhsSi BCTpeYa-
IOTCSL U ApYTMe, TaK Ha3biBaeMhIe «pedKue» aMUHOKHUCIOThI, WIH MX [TPOU3-
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2.3. AMuHOoKUCro0ml U UX Hekomopbie PyHKyUU 8 opeanuiMe

BOIHbIE, HE BXOASLUME B COCTAB OENKOB., TaK, B-QJIaHMH SIBISIETCA COCTaBHOM
YacTblO MACHBIX 6)’J'lbOHOB, a 6etanH — NpoAYKT METWIWpPOBaHMA INMHLIMHa,
0TXo4a CBEKJI0CaxapHOoro nNponu3BoACTBa — MeEJIACCHI .

H4C
(:()(Y 3 \fQV/,\\(:()()_
+ /\/ /
H3N HiC by
B-ataHuH [HUMHGETANH

AMMHOKUCIIOTRI LIUTPY/UIMH U OPHUTHH YYACTBYIOT BMECTE C apTHHMHOM
B LIMKJ1e 006pa3oBaHMs MOYEBHHBI Y UeJloBeKa U XUBOTHBIX. PyHAaMEeHTab-
HYIO POJib B 06MeHe BeLlleCTB XMBbIX OPraHM3MOB UIPaloT IIyTaMHHOBas U
acraparuHoBasi KMUCIOThl. OHM yYacTBYIOT B Mpolieccax paclllelUIeHUsl, CUH-
Te3a U NepeHoca, yacTo B hopMe aMUI0B:

NH,
HZNWCOOH H,N
COOH
O NH, S
acnaparuH (AcH) rayTaMuH ([H)

IyTaMHH, HalpUMep, sIBJIA€TCA OCHOBHOM (popMo IlepeHOCa aMMHaKa B
KDPOBH YeJIoBeKa M BMECTE ¢ acriaparMHOBOI KUCJIOTO CJIYXXUT NPEAILIECTBEH -
HUKOM NUPUMHUANHOBOIO KOJIblla HYK1€eOTWA0B. A30T | IPOMCXOAMUT U3 acma-
parMHOBOI KMCIOTHI, a30T 3 — U3 IIyTaMUHa, yrlepod 4, 5, 6 KoJblly oTaaeT
acrnaparvHoBas KMCJIOTa, a yriepoi 2 npoucxoaut ot CO,. IlpeasaputenbHo
mojsiekyia CO, n aMuIHas rpynna rnyraMiHa o6pasyioT kapbamousigpocdar:

//
Acnapaeunoeas N7 ° 5|

I'nmyramun + CO, —> HZN—COO-*@

xap6amonndocdar

2 6
Kucaoma \\Pu

MUPUMHUINWH

Peakuyu Aexap6oKCHIMPOBaHNA IJIyTaMUMHOBOM KMCJIOTH ¢ 06pa3oBaHu-
€M y-aMUHOMACJISTHOM KMCOThI, OTHOCSLIeHCs K IpyIIe MeiMaTOpOB, OTBO-
JUTCs BaXHasi poJib B OOMeHe BeLIEeCTB MO3ra K HEpBHO TKaHH.

C 06MEHOM ITYTaMMHOBOM KHMC/IOThl TECHO CBA3aH OOMeH IpOJMHa, KOTO-
Pblii CHHTE3UpYeTCs U3 Hee B pe3y/ibTaTe BOCCTaHOBJIEHMSI IPONMHIErMApOre-
Ha3oil. [IponuH urpaeT BaXHyo pojb NpH GOpMUPOBaHUM CTPYKTYDBI KOJU1a-
reHa ¥ 6es1K0B I1LeHUYHOM KJ1eKOBUHBI, Bbl3bIBast HU3TMGLI B MOAUNENTHUIHBIX
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Inaea 2. beakoeavie sewjecmea

uensix. B ¢pubpuisgpHbix 6e/1Kax coeIMHUTENBHOM TKaHU Msica M KOJLTareHe,
Hapsily ¢ NPOJMHOM, BCTPEYaIOTCA 4-OKCHIIPOJIMH M S-OKCWJIM3UH, 00pa3yio-
111Mecs 3a CHET OKMC/IEHHS COOTBETCTBYIOLIMX aMUHOKUCIOT YXe MOcie BKII0-
yeHuUs B 6enoK. ITpucyTcTBIE OKCUITPOJIMHA B MSAICHBIX M KONGACHBIX U3Je/IHsX
oKa3blBaeT BIMSHME Ha UX KaUeCTBO Y YUUTHIBAETCS IIPY €r0 OLIEHKE.

0 NH,
D\COOH HzNWCOOH
H OH

4-oKCHMpOIHH 5-OKCHIH3HMH

TUpO3HUH ABIsAETCA OTBETCTBEHHLIM 3a OKPACcKYy BOJIOC, KOXH, IJ1a3, 33 TeM-
HBI# LBET NMULIEBBIX MPOAYKTOB (HaNpUMep, pxXaHoro xie6a), Tak Kak ¢ ero
y4acTHeM CUHTE3UPYIOTCSA TeMHOOKpallleHHBIE TUTMEHTh — MeJlaHUHbI. Me-
XaHM3M peaKlIMH 10 KOHLIa He U3ydeH, HO U3BECTHBLI ITepBbIe 3TAIbl UX CUHTE-
3a. [lon meiicTBMeM Meabcoaepxallero dbepMeHTa TUPO3WH NpeBpallaeTcs B
nuokcudeHnnanaduH (JIOMA), KOTOPLIA fanee OKUCAAETCS, LIMKIIU3YeTCs,
obpa3ya MHAOAXUHOH. [ToJIMMepU3aLMs OC/EIHErO IPUBOIUT K CUHTE3Y Me-
JIAHUHOB:

COOH COOH
Tupoauﬂaaa
NH, ( Cu) j@Ar
HO

THPO3WH IODA
(0] COOH 0.
—_— R —> MenaHuHH
o NH; o
H
XHUHOH q:ICHlL"laJlaHH'Hﬂ UHAOTXWHOH

Obpa3oBaHue MeJaHUHOB YCUIMBAETCH MO/ BIUAHHUEM YALTpadHoOJIETO-
BBIX Jlydell (npH 3arape) ¥ MOXeT GbITb IPUUMHOM 3710KaueCTBEHHbIX HOBOOG-
pasoBanMii. [Ipu HaceacTBeHHOM 3a60JIeBaHUM — AEOMHU3ME, XapaKTepH-
3ylolleMcst OTCYTCTBUEM pepMeEHTa TUPO3KMHa3kl, HA000pOT, He HabonaeTcs
MUrMEHTalMK KOXH, BOJIOC, HO MPHUCYTCTBYeT 60s3Hb cBeTa. CaM Xe THpO-
3UH obpa3yetcs U3 peHunanaHUHa. B 310poBOM opraHu3Me peaklus CMHTe3a
THPO3HHa IIPOTEKAET € yUacTUEM JBYXKOMIIOHEHTHOTO (pepMeHTa peHiiana-
HUHTUOPOKCUA3LI 1O CXEME:
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2.3. AmuHoKucromsl u Ux HeKomopsie PyHKUUU 8 OpeaHu3me

COOH COOH

+ HAI®H, + 0, —» + HAO®H + H,0
HO

NH; NH,;

ennatanux THUPOIUH

[1pu HacneacTBEeHHOM 3aboneBaHUM GeHHUTKETOHYpHE Y YenoBeKa Mpo-
UCXOOUT MyTauMs reHa, KOTOpbli KOAMPYET CHHTE3 OJHOTO U3 KOMITOHEHTOB
dbepMeHTa, cofepXallero B Ka4ecTBe NMepeHOCYMKA BojopoJa coeMHeH e
6unonTteprH. HacneacTeeHHas aHOMainsi, COMPOBOXAAIOIAACS TAXKENON yM-
CTBEHHOI1 OTCTANOCTbIO, XapaKTepH3yeTces MpeBpalleHHeM dreHUTaIaHMHa He
Mo YKa3aHHOMY Bbillle TYyTH, a MO THUITY MepeaMUHUPOBAHHUA C U3OLITOYHBIM
HaKoIJleHWeM (peHNINMHPOBUHOIPaAHOM KUC/IOTLI B MOYeE:

COOH COOH

Tpancamunasa

NH;
HO

theHnIMpPOBHIIOrpalHan KHCNOTa

CHU3NUTD cTeneHb YMCTBEHHON OTCTAN0CTH, 0COGEeHHO Y AeTeil B paHHEM
BO3pacTe, MOXHO C MOMOLIBIO MOHUXEHHS COAepXaHUs (eHWalaHUHa B
nuiLe, 4To6bl U3GBITOK MOCTEAHETO HE OKA3bIBAT TOKCUYECKOTO IeCTBUA Ha
KJIETKW FOJIOBHOro Mo3ra. M3asecTteH W pal APYrMX BpoXIAeHHbIX 3abojieBa-
HHWI, CBA3aHHbLIX C HapYylLleHUeM 0OMeHa aMUHOKUCOT. Tak, ajIkanTOHYpUS
BO3HHMKAET B pe3y/ibTaTe HeJ0CTaTKa OKCHAa3bl TOMOTEHTU3NHOBOI KMCIOThI
— npoJykTa oOMeHa TUPO3MHa, THIIEPNpoJIMHEMHUA — H3-3a HeaocTaTKa dep-
MeHTa NPOJIMHOKCHUA3 b, 2 UMTPYJUIMHEM KA OGYCIOBIEHA HAapYLIEHWEM LKA
0o6pa3oBaHNs MOUEBHHDI, TaK KaK B OPraHM3Me He CUHTE3UPYETCS aprMHUH-
CYKILIMHAaTCHHTETA3a.,

HesameHnMas aMMHOKMCI0Ta TPUNITODAH CIAYXKHT NMpeallieCTBEHHUKOM
HUKOTHHOBOI kucaoThl, HAJl u HAI®, cepoTOHMHA U MHOOJIHUIYKCYCHOH
KUCNIOTbl — rOpMOHa pocTa pacTeHUit. CepoTOHUH, 00J1aiaf COCYAOCYKMUBaA-
IOLLIUM 1eICTBUEM, CHHTE3UPYETCA B KJIeTKaxX KUlIeUHUKA U HEPBHOM TKaHU.
N3 opraHmamMa oH BbIBOAWTCS B BUAE TMAPOOKCHMUHAONUIYKCYCHOM KMUCIOThI
(TUYK):

COOH COOH

NH; HO NH, -co,

A\ A\

H

TpunTodaH S-ruapokcHTpHnTodan
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Iaea 2. beakogvie gewecmeaa

COOH
HO NH; HO
- N\ . N\
H

N
H

S-rUapoKCHTPUIITaMHH TMyK

W3 tupo3anHa u tpuntodaHa, cogepxauiuxcs B MuiLe, IIpH y4acTUU MUK-
poOHBIX HEPMEHTOB B KMLLIEYHUKE 06pa3yloTcs AA0BUThIE MPOAYKTHI — Kpe-
3011, ¢eHOI, CKaToJjl, MHAOJ, 06e3BpeXXBaHHe KOTOPLIX IPOMCXOIMUT B Ieye-
HH [MyTeM CBSA3bIBAHUS C CEPHOIf MU INIIOKYPOHOBO#H KHCNOTOM ¢ 06pa3opa-
HUEM HETOKCUUHBIX (TapHbIX) KMCIOT, HarlpuMep heHOoJICEpHOIi KUCIOTHI.

COOH CH,
—_— —_—
NH;
HO HO HO
OOH Kpe3on deton
CH

NH, 3
N\ _— ) N\
N N
H H H

cKaron WHION

B peaynsrate nekap60oKCUIMpOBaHMS aMUHOKMCIIOT B OpraHu3me obpasy-
I0TCSl HEKOTOpble BaxKHble GMoreHHble aMUHBI. OGpa3oBaHMe U poNb 3TaHONA-
MUHa, CepOTOHMHA M Y-aMUHOMACISTHOM KUCJIOThI YK€ PaCCMOTPEHO. 3€Ch Xe
OTMETHUM, 4TO JeKap6OKCHWIMPOBaHHE acTiapariHOBOM KMCIOTHI 00eceunBaeT
CHHTe3 f3-ajlaHMHa, ABIAI0UIErocs COCTaBHOH YacTbio OMOIOrH4ecky aKTMBHBIX
coenquHeHUt — KoA u ATIb, a nexapGokcuaMpoBaHye JIU3MHA M OPHMTHHA 0]
BIMsiHUeM (epMeHTOB KHLIEYHOH MUKpPOGIOPHI MPUBOAUT K 00pa3oBaHMIO 10-
BUTBIX JUaMHHOB — KaJaBepuHa M NyTpecUMHa. B anopoBoM opraHu3Me oba
aMUHa MOJIHOCThLIO 00e3BpeXUBalOTCS B CIM3UCTOI 000/I0UKe KUILIEYHHKA.

Yactb aMMHOKHUCIIOT BBIMTOMHSAET POJjib MEAMaTOpOB — BELUECTB, NPUHU-
MaloLIMX Y4yacTHe B Tiepeiaye HePBHbIX MMITYJIbCOB OT OXHOM HEPBHOM KIIET-
KM K apyroit. [Ipu pasapaXeHUU HepBHBIX BOJIOKOH MeAMaTophbl pearupyior
€O cneundHUYeCKUM PELIENTOPOM U obecleyrBaloT COOTBETCTBYIOLIYIO (H-
310JIOTMYEcKYI0 PYHKIIUIO: PEryisilifio cHa, 60pcTBOBaHUS, cEPAEYHO-CO-
CYAMCTOM AESITEIbHOCTH, TEpMOperyIfaLMIo tesfa. K Menuaropam oTHocATCA
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2.4. Hezamenumsie amuroxuciomol. fluueaan u Guosoeuveckan ueHHocmo 6eaxos

alleTHIXOJIUH, TyTaMMHOBas M acraparvHoBasi KucioTa, ruurH, TAMK, ru-
CTaMUH, CEPOTOHUH, HOpaJpeHAIUH.

TakuM oGpa3oM, NpuBeieHHble CBeASHMUSA NTOKa3bIBalOT, KaKyo 60/1bUIYIO
POJb UIPaIOT aMUHOKMC/IOTHI B CUHTE3€ BaXHEeHILMX GUINOTIOIMYEeCKHY aKTUB-
HbIX COeJMHEHUI1 B opraHu3Me U obecrieueHMM HEKOTOPbIX CBOMCTB NMUIIEBO-
ro chipbsl U IpoaykToB. O6061IeHHas cxeMa MpeacTaB/ieHa Ha puc. 2.6.

MoyeBHa 4——— APTMHWH . KpeatnH
XonnH €—— METHOHHMH |
IMopdupune €———TJTULHNH i IytaTioH

; Tunnyposas kucnoTa
f
. JKe4HbIe KUCIOTHI

GEHUITATAHUH

AnpeHalnH

HopaapeHanuH !
paip THUPO3UH !\ TypHHb
MenaHuHbI ! /‘
i ACIIAPATUHOBAS
Tupoxen ; KUCJIOTA ‘
| i
| IVTAMMH | TIpumuLuHBL

Puc. 2.6. Posnb aMHHOKHCOT

2.4, HE3BAMEHMMbIE AMUHOKUMCIIOTbI.
MUALLEBAS U BUOJNTONMYECKAS LLEHHOCTb BENIKOB

Bce xuBble OpraHM3Mbl pa3IM4aloTCs 0 CLIOCOGHOCTY CUHTE3UPOBATh aMU-
HOKMCJIOTBI, HeoGxoauMble A1 BMOCHMHTe3a GenkoB. B opraHM3Me yenoseka
CUHTE3UPYETCS TONbKO YacTb aMUHOKUCIIOT, APYIUE JOJKHbB! JOCTaBIATLCA C
nuuei. [TepBble U3 HUX Ha3bIBAOTCA 3aMEeHMMbBIM U, BTOphle — He3a-
MeHUMBI'MHU (cM. puc. 2.4). 3aMeHMMble aMMHOKHUC/IOTBI CITOCOOHBI 3aMe-
HAThb OfIHa [pYIyIo B pallMOHe, TaK KaK OHM IIpeBpallaloTcsl APyl B Apyra Wwin
CUHTE3UPYIOTCSA U3 NTPOMEXYTOYHBIX ITPONYKTOB YIJIEBOAHOIO WIH JIUIIMAHOIO
obMeHa. [11s1 HeaaMeHMMBIX aMMHOKUCJIOT TakHe MyTH oGMeHa CYLIEeCTBYIOT
TOJIbKO Y pacTeHMit ¥ HEKOTOPBIX MUKPOOpraHu3MoB, Hanpumep E. coli.

Ku3nenesteabHOCTD Yesl0BeKa obecrieynBaeTCs eXelHEBHLIM MTOTped-
JIeHMEeM C uuied cbanaHcMpoBaHHOM cMecH, colepxallleil BoceMb He3a-
MEHMMBIX aMUHOKHCJIOT M 1B€ YaCTUYHO 3aMeHUMble. HeaaMeHMMble ITpea-
CTaBJieHbl apoMaTU4YecKUMM (peHunanaHuH, TpuntodaH), anudaruyec-
KWUMHU (JIeALUMUH, BAIMH, M30NEHLMNH, JU3MH), @ TARKXKE COAEpPXKalUUMH cepy
(MeTUOHHMH) U TMAPOKCUIbHYIO Ipymiy (TpeoHUH). Tak Kak U3 METHOHU-
Ha ¥ (peHUIanaHUHa B OpraHMU3Me CHUHTEe3UpyeTCs LUCTEMH U TUPO3UH,
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[haea 2. Beakosovie aegecmea

COOTBETCTBEHHO, TO HAJIMYHME B MHUILIE B AOCTATOYHOM KOJMYECTBE 3THUX ABYX
3aMEHUMbIX aMMHOKHMCJIOT COKpaillaeT NoTpeOHOCTL B HE3aMEeHUMbIX Mpel-
lIECTBEHHMKKaAX.

K yacTHYHO 3aMEHMMbIM aMUHOKHUCJIOTAM OTHOCAT apr’MHUH M TMCTHUIMH,
TaK KaK B OpraHM3Me OHM CUHTE3HpYIOTCs IOBOJILHO MelLteHHo. HeocraToy-
Hoe notpeb/ieHUe aprMHUHA M TMCTUIMHA C MUULEHA Y B3pOCJIOro 4ejoBeKka B
LIeJIOM He CKa3blBaeTcsl Ha pa3BUTHH, OAHAKO MOXET BOZHUKHYTb 3K3eMa WIH
HapyLUUTBLCA CUHTE3 reMoraobnHa. B apruH1He U THCTUOMHE OCOOEHHO HYX-
ZJaeTcsl MOJIOKOH OpraHU3M.

OTtcyTcTBHME B ruLe XoTs Obl 0AHOM HE3aMEHMMOIt aMMHOKUCJIOThI BbI3bI -
BaeT OTpULIATENbHbIA a30TUCTHIN OaslaHc, HapyllleHUe AeATeJbHOCTH LIEHT-
paibHOM HEpBHOI CUCTEMBbI, OCTAHOBKY POCTa U TSXXejble KIIMHUYECKHE T10-
CleACTBUS THUNa aBUTaMMHO3a. HexBaTka ofqHO# He3aMeHHMMOH aMHUHOKMC-
JIOTHI IPUBOAXT K HEMOJIHOMY YCBOEHUIO APYruX. [JaHHas 3aKOHOMEpPHOCTb
noauMHseTCs 3aKoHy JIMbHUxa, Mo KOTOpOMY pa3BUTHE XXHMBbIX OpraHM3MOB
ofpeaeJisieTcsl TeM He3aMeHUMBIM BELLiECTBOM, KOTOPOE [TPUCYTCTBYET B HaH-
MEHbLIEM KOJUYECTBE.

3aBUCUMOCTb GPYHKLIMOHMPOBaHWS OpraHW3Ma OT KOJIM4ecTBa HE3aMEHH -
MbIX aMMHOKHCJIOT UCNIOb3YeTCs MPYU onpeaeieHUH 61onornyeckoil LieHHo-
cTH 6eIKOB XMMHYeCKUMH MeTogaMHU. Hanbonee 1IMpoKo UCNOJIb3yeTCsl ME-
toa X. Mutyena u P, Bioka (Mitchell, Block, 1946), B cooTBETCTBHHM C KOTO-
PbIM paCCUMTBIBAETCA MOKa3aTelb aMMHOKMCJIOTHOro ckopa (a.c.).
CKop BbIpaXaloT B NpoLieHTaX miy 6e3pa3MepHOii BEIUYMHOM, NpeACTaBIIsi-
Iolei coboit OTHOILUEHHE CoAepXaHUA He3aMEHMMOIT aMMHOKHC/IOTHI (a. K.)
B HiccliefyeMOM OenKe K ee KOIMYecTBY B 3TatoHHOM Oenke. [1pH pacyete ckopa
(B %) dopMyna BLINIAAMUT CEAYIOLLUUM 06Pa3oM:

Mr a. K. B | r6enka

AMHWHOKHCIOTHBIN CKOp = x 100
MT a. K. B | r 3TajioHa

AMMHOKMCIOTHBI cocTaB 3TAJIOHHOTO 6e1Ka cbalaHCMpOoBaH U Uiealib-
HO COOTBETCTBYET NOTPeGHOCTAM OpraHM3aMa YyejloBeKa B KaX0it He3aMeHH-
MOIJi KMCJIOTE, MO3TOMY €ro ellle Ha3blBaloT «MacaibHbIM». B 1973 1. B 1oknane
®AO 1 BO3 ony61MKoBaH bl JaHHbIE MO COAEPXAHHMIO K10/ aMHUHOKUCIO-
Tbl B 3TaJIOHHOM Oeike. B 1985 1. oHM ObUIH YTOYHEHBI B CBA3U C HAKOIUIEHH -
€M HOBBIX 3HaHHit 00 oNTUMaIBLHOM pallMOHe YyeaoBeKa (Tabin. 2.1).

AMMHOKHCJIOTA, CKOp KOTOpPO#i UMeeT caMoe HH3KOoe 3HayeHue, Ha3biBa~-
eTCs NepBoit TMMHUTHUpYIOUIEH aMMHOKHCIOTOM. 3HaYyeHHe cKopa 3Toit aMU-
HOKMCJIOTHI OnpeesieT 6M0JI0rMyecKyto LIeHHOCTD U CTeneHb yCBOEHUS 6el-
KoB. HarnsaHo nokasareib 6M0JI0rH4ecKoi LIeHHOCTH MOXHO M300pa3uTh B
BUfle caMOM HM3KOii f1ocku 6ouku Jinbuxa Ha npuMepe GekoB MUIEHMLIbI
(puc. 2.7). IlonHast eMKOCTb OOYKM COOTBETCTBYET «HIeaTbHOMY» 6€JKY, a Bbl-
COTa JOCKM JIM3UHA — OHOJIOTUYECKOM LIEHHOCTH MNLLeHUYHOoro 6enka.
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2.4. Hezamenumoie amunoxuciomol. ITuwjesan u 6uosocuecxkas yesrnocms 6eaxkoe

Tabnnua 2.1. PekoMeHayeMble COCTaBEL M CYTOYHasA MOTPEOHOCTD Ye/loBeKa
B He3aMEHHUMbIX aMMHOKHCJIOTax (Mr/T 6eJika)

®AO/BO3 (1985 1) ®AO/BO3
HezameHuMBble Mr/kr
AMHHOKHCIIOTHL HAetn Aetn TMonpoctiku (19731) | et Tena
2..5ner | 10...12 ner Bapociibie
H3oneliumH 28 28 13 40 10
Jeiunn 66 44 19 70 14
Jnanu 58 44 16 55° 12
MeTHoHMH + LMCTHH 25 22 17 35 13
deHnnanauvH + TUPO3IUH 63 22 19 60 14
TpeoHHH 34 28 9 40 7
TpuntocdaH 11 9 5 10 3,5
Banux 35 25 13 50 10

I pyroit MeTon ornpeneneHuss 6UOJOrMYECKOi LEHHOCTH 6eJIKOB 3aKJIoya-
€TCA B ONpeAesieHUH HHAeKca HedaMeHUMbIX aMuHokucnoT (MHAK). Meton
npencranisieT coboit MoguduKaLnio MeTola XuMHyecKoro ckopa (Oser, 1951)
Y MO3BOJIAET yYMTHIBATh KOJIMYECTBO BCEX HE3aMeHUMBIX KUcTOT. MHIekc pac-
CUMTHIBAIOT M0 opmyie:

UHAK f\/ Jina;,  Tpwg Tuc,
= X X ... X
JIna,  Tpu, Tc,

rae n — 4YMCI0 aMMHOKUCIIOT; MHIEKCHI 6, 3 — colepXaHHE aMHHOKHCAOTB! B U3YYacMOM H
3TanoHHOM 6esike, COOTBETCTBEHHO.

I[MoMHMMO XHMHMYECKUX METOJOB Ha NMpaKTHKe
LIMPOKO NPUMEHSIOT 6MOJIOrMYECK e METOMBI C UC-
NoJIb30BaHMEM MUKPOOPraHU3MOB M XHBOTHBIX.
OCHOBHBIMM MOKa3aTeJIsIMH OLIEHKH NPU 3TOM SIB-
JIAKOTCA MpHUBec (POCT XWBOTHLIX) 3a ONpefeNeH-
HBIii MEpHUO BpeMeHH, pacxo Gejika M SHEPTHH Ha
eNMHHULY NnpuBeca, KoadduLreHTH NepeBapHBae-
MOCTHM M OTJIOXEHMSA a30Ta B Tejle, JOCTYNHOCThb
aMuHokucnoT. [Toka3artens, onpenenseMblit OTHO-
1eHYeM NpUBeca XHUBOTHLIX (B I) K KOJTHYECTBY I10-
Tpebisiemoro 6eyika (B r), paspaborax I1. OcBop-
HoM (Osborn, 1919) 1 HOcUT HasBaHue Ko3hdu-
uneHTa 3¢ ¢ekTuBHOCTH Genka (KIB). Ins cpaB-
HeHMs [pH OoNpeaesIEHUM NoKa3aTe s UCTIONb3YIOT
KOHTPOJILHYIO IPYIITY XXMBOTHBIX CO CTAHAApTHBIM  Puc. 2.7. Bouka JIubuxa
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Tnaea 2. Bearxoswe sewsecmeaa

OeJIKoM — Ka3eMHOM, B KOJIMUECTBe, o0ecrieyrBalolleM B palimoHe 10% 6en-
Ka. B onbiTax Ha kpbicax 3¢ ¢dheKTHBHOCTL KazeHOBOro Geyika paBHa 2,5, Kax-
IbIA U3 METONOB MMEET KaK NMpeUMYILECTBa, TaK U HEAOCTaTKH.

KuBoTHbIe U pacTUTeNbHbBIE GEIKH 3aMETHO OTJIMYAIOTCS 10 GHONIOrHYec-
KO LeHHOCTH. AMUHOKHCIIOTHBII COCTaB XXMBOTHbIX OETKOB O1M30K K aMM-
HOKMCJIOTHOMY cOCTaBy 6e/IKOB 4esioBeKa, JKMBOTHBIE GeIKHM ARISIOTCS MOJ-
HOLIEHHBIMH, TOTAA KaK pacTUTENIbHble — HM3-32 OTHOCUTEJIbHO HU3KOI0 CO-
JlepXaHHsl B HUX JIU3UHA, TpUNTOdaHa, TPEOHKWHA U IPYTUX I10 CPaBHEHHIO C
MSICOM, MOJIOKOM U filllaMy — HeIoJaHOUEeHHBI. B Tab. 2.2 npuBoaUTCA CO-
ZIepxXaHUe He3aMEHHUMbIX aMUHOKHCIIOT, BKJIIOYast JMMUTUpYIOLIKEe, B HAHOO-
Jiee pacMpOCTpaHEHHBIX MU LLEBLIX MPOAYKTaX. C MOMOLIbLIO 3TUX JaHHbBIX MOX-
HO OPMEHTUPOBOYHO COCTaBJISATh NMUILEBOIT pallMOH, KOMOMHHUPYS OeJiKU pa3-
JIMYHOTO MTPOUCXOXIECHHUA B LIEJISIX JOTTOIHEHHS UX 10 aMUHOKUCIOTHOMY CO-
cTaBy. benky miueHuLbl, HanpUMep, colepXaT HEJOCTATOUHOE KOJHYECTBO
JiU3vHa (nepBas JUMUTUPYIOLIAs KMCJIOTa) U TPEOHHMHA (BTOpas NUMHUTHPYIO-
1was KUcaoTa), HO 3T aMUHOKMCJIOTHL B U30BITKE NMPUCYTCTBYIOT B Ka3enHe
Mojioka. C Ipyroil CTOpOHBI, HEXBATKa B Ka3eMHEe CEpOCOAECPXKALIMX aMHUHO-
KHUCJIOT KOMIIEHCHUPYeTCsl codepXXaHUeM HX B Oenkax miueHuLbl. BaxHo mo-
MHHTb, YTO IpHU U3OLITOUHOM NOTpebAEHUH XHUBOTHBIX 0€JIKOB B OpraHu3Mm
[OCTYTIAET MOBBILUEHHOE KOJIMYECTBO HACHILLIEHHBIX XXUPHBIX KUCJIOT U XOJIeC-
TepyHa. [ToaToMy Lienecoobpa3Hee COCTABIIAThL AUETY, COAEPXKALLYIO JOCTaTOU-
HO€ KOJIMUECTBO pacTUTelbHOIro Geika, HO U3 pasHbIX ero UICTOYHUKOB. Ha-
MpUMEpP, CMeCh KYKYPY3bl ¢ (hacosiblo 06eceYuT KOMILUIEMEHTApHbBIA coCTaB
Oenka M IUKBUAKPYeT AepUUMT TpUnTodaHa, JIU3UHa, MeTUOHUHA. ClenyeT
MOMHHTb, YTO COXPAaHEHHE HOPMAJIbHOTO Beca U pabOTOCITIOCOOHOCTH YeJioBe-
Ka o0ecrneunBaeTcs He TOJNbKO KOXHYECTBOM 1 COOTHOLLIEHUEM He3aMEHHMBIX
aMMHOKMCJIOT, HO Y collepXXaHHeM obLlero a3oTa. [1py ero HeIOCTaTOYHOM KO-
JinyecTBe GHUOIOIMYECKas LIEHHOCTb O€JIKOB ITOHUXAeTCs.

Hapsity ¢ aMMHOKMCIOTHBIM cOCTaBOM GHONOrHyecKas LIEHHOCTh OeIKOB
OrpeeNiAeTCs U CTENEHbIO X YCBOEHMS TToce nepeBapyuBaHus. CTeneHb re-
peEBapUBaHMsl, B CBOIO Ouepelb, 3aBUCHT OT CTPYKTYPHBIX 0COOEHHOCTEM, aK-
TUBHOCTH (pepMEHTOB, INTYOGHUHBI TMAPOJIM3a B XeJIyIOYHO-KHIIIEUHOM TpaKTe U
BU/a rnpeaBapyTeibHOM 06paboTKH 6€/1KOB B [poLeccax pUroTORIEHUSA MALLMY
(TerutoBoit, ruapoTepMuUueckoit, B moige CBY u T 4.). Tak, 6e1KH KOXH 1 Kepa-
THH BOJIOC U3-3a (PUOPUIIAPHON CTPYKTYPhl BOOOILLIE HE UCTIONB3YIOTCS YeJo-
BEKOM, HECMOTpS Ha MX OJIM3KMI aMHUHOKHUCIIOTHBIM COCTaB K COCTaBY OeJIKOB
Tena. Teropast 06paboTka, pasBapUBaHHe, MPOTUPaHUE U U3MeTbUYEHHE YCKO-
PAIOT nepeBapMBaHue 6Oejlka, 0COOEHHO pacTUTENbLHOro, TOrla KakK HarpeBa-
HMeE TIPU o4YeHb BLICOKMUX TeMIepaTtypax (cBeile 100°C) 3arpyaHser ero.

2KuBoTHbBIE GeIKM UMeIOT GoJiee BLICOKYIO YCBOSIEMOCTDb, YEM PaCTUTENb-
Hble. M3 )XUBOTHBIX GeJIKOB B KMILIEUHUKe BcachiBaercs 6oniee 90% amuHoO-
KHUCJIOT, a U3 pacTUTENIbHBIX — TOJIbKO 60—80%. B nopsiake y6biBaHUS CKOPO-
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Taouuna 2.2. Bruonornyeckas LeHHOCTD BaXHeHLINX GeoKcoAepXKallMX MPOAYKTOB IUTaHUA U codepKaHHe B HUX
He3aMeHHWMBbIX aMMHOKHUCTOT (Mr/100 r)

JInmuTHpyloLIKe
IT;OU;;E::: Be;:"(’ AMWHOKMCIIOTBI Une | Jlen | Jius | Mer | Luc | ®en | Tup | Tpu | Tpe | Ban
neppasi | BTOpas
Morsoko 3,2 Mer — 189 | 283 | 26l 83 26 | 175 184 50 153 | 191
97
ToBsianHa 21,6 Ban - 939 | 1624 | 1742 | 588 | 310 | 904 | 800 | 273 | 875 | 1148
92
Kypsl 18,2 Hne Ban 693 | 1412 | 1588 | 471 ( 224 | 744 | 641 | 126 | 885 | 877
95 96
Pri6a (Tpecka) 16 — — 700 | 1300 | 1500 | 500 | 200 | 800 | 600 | 210 | 900 | 9S00
Auo (6enox) 11,1 - — 628 | 917 | 683 | 413 | 277 | 673 | 397 | 169 | 483 | 735
Kaptodens 2 Mer Jlent 86 | 128 135 26 97 98 90 28 97 | 122
68 90
Con 349 Mer - 1810 | 2670 | 2090 | 520 } 550 | 1610 | 1060 | 450 | 1390 | 2090
87
Myka niieHUYHas 10,3 JIns Tpe 430 806 | 250 153 200 | 500 250 100 311 | 471
(BBICLIMIA COPT) 43 75
Myka pxaHasi (o6o#tHas) | 10,7 Jlua Tpe 400 | 690 | 360 | 150 | 210 | 600 | 290 | 130 | 320 | 520
61 74
Kpyna pucopas 7 Jua Tpe 330 | 620 | 260 | 160 | 137 | 370 | 290 ( 100 | 240 | 420
67 85
Kpyna rpeynesas 12,6 Jns Tpe 460 | 745 | 530 | 320 | 330 | 592 | 430 | 180 | 400 | 590
76 79

DONVQ AUWII0HHIN BDHIIWNZOVONY N BDOIMNY[ “IRUIOYINNOHNWD JRWTINIWDEIY ‘b7



Taaea 2. bBeaxoeste éewecmea

CTH YCBOEHUS 6E/IKOB B XeNyAOoYHO-KULIEYHOM TpakKTe IHiIeBble MPOAYKThI
pacliojiaraloTcs CjcAyloU MM o6pazon: poiba > MONIOYHbIE TPOAYKTHI > MSCO >
> xy1e6 > xpynsl. OnHOM U3 NpUYMH GoJiee HU3KON YCBOSIEMOCTH pacTUTENb-
HbIX OEKOB SIBASIETCA UX B3aMMO/eiiCTBUE C nonucaxapuaaMy (LeSTioN030i,
TeMULIEJUTION03aMH ), KOTOpbIE 3aTPYAHSIOT AOCTYN MULLEBapUTENbHbIX dep-
MEHTOB K MOJIUMENTHAAM.

IIpu HegocTaTke B MULLE YTIEBOAOB U XHUpOoB TpeGoBaHMS K 6eaKy (Kak
HOCHTeJ10 NU1LIEBOI LEHHOCTH) 0cO6eHHO BO3pacTaloT, TaK KaK Hapsiay ¢ 6Mo-
JIorMuecKoit posibio OH HaYWHAET BEITTOMHATDL M 3HEPreTHYECKYIO poib. C apy-
roii CTOPOHEI, TIpH U3OLITOYHOM coliepXaHWH 6e/koB (Ha hoHe HeobXoaUMO-
ro KOJIMYyecTBa OCHOBHBIX SHEPreTUYECKHUX KOMIIOHEHTOB) BO3HUKAET Orac-
HOCTb CUHTE3a JIMIUAOB U 0XUpPEeHUs OpraH1u3mMa.

2.5. CTPOEHVE NENTUAOB U BENIKOB.
OPUINONOINMYECKASA POJb NENTUAOB

o cepearHnl XX B. CYUTANIOCH, YTO NENTUALI HE SIBJISIOTCS CAMOCTOATENb-
HBIM KJIACCOM OPraHUYECKUX COeJMHEHHU, a IPeACTaBAsAI0T CO60H MPOAYKTHI
HETOJIHOTO TUApOJIU3a 6eNIKoB, KOTOpLle 06pa3yloTcs B Xo/ie [lepeBapUBaHUS
MHLLIH, B TEXHOJNIOrHYECKOM ITIpOLIECCE WM MPU XpaHEHUH MU LUEBbIX MPORYK-
ToB. M TonbKO nocine Toro kak B. o Bunbo (1953) onpenenwul nocienosa-
TEJBHOCTb OCTaTKOB aMMHOKMCJIOT ABYX TOPMOHOB 33aJiHeii 1oy runodusa —
OKCUTOLIMHA U Ba30MpecCHHAa — W BOCTIPOU3BEN UX CUHTE3 XMMUYECKUM TTy-
TeM, MOSIBWIACH HOBAasi TOYKA 3peHHUs Ha PU3NOJIOTMUYECKYIO POJIb U 3Ha4eHHe
JaHHOI1 rpyrnsl coequHeHUii. CerofHs o6HapyXeHo 60Jbllioe KOIUYECTBO
MENTUIOB, KOTOpbie 001a1al0T UHAUBHAYaIbHO# NoCie10BaTeIbHOCTLIO aMH -
HOKHCJIOT Y JJaXe He BCTpeYaloTcsl B TMAPOJIM3aTax IPUPOAHbIX GeKOB.

[TenTuabl MMEIOT HEBLICOKYIO MOJIEKYIAPHYIO Maccy, LIMPOKHA Habop
aMMHOKMCJIOTHBIX OCTAaTKOB (B UX COCTaB BXOAAT, Hanpyumep, D-aMUHOKHC-
JIOTBI) ¥ CTPYKTYPHBIE 0COGEHHOCTH (LMKJIMYECKHUE, pa3BeTBIeHHbIe). Ha3Ba-
HUS NenTHaoB 06pa3yloTcs U3 Ha3BaHU it aMUHOKHCIOTHBIX OCTaTKOB MyTeM
110CJ1e10BATENILHOTO MX TEpeYrcieHns, HadyuHas ¢ NH,-koHueBoro ocTaTka,
c no6asneHueM cypdukca -wi, kpome C-KOHLEBOI1 aMUHOKHUCIOThHI, Ha3Ba-
HHMe KOTOpo# ocTaetcs 6e3 uaMeHeHHil. Hanpumep:

CH; »OH

P
[N-xoneu}— HzN)ﬁ( f‘\ COOH

CH;

aTaHWIBaNWicepuH (Ana—Ban—Cep)



2.5. Cmpoenue nenmudos u Genrxos. Pusuonozuteckas pons nenmudos

B npupoze cylecTByeT 1Ba BUIA NENMTHAOB, OOUH M3 KOTOPbIX CHHTE3UpYeT-
s ¥ BBIMTOMHSIET (hU3HUOJIOTMYECKYIO POJTh B NPOLIECCe XU3HEAEATEIBHOCTH Opra-
HHM3Ma, IpyToi 0Opa3yeTcsl 3a CYET XMMUYECKOTO WK GepMEHTAaTHBHOTO T’MPO-
J43a OeNIKOB B opraHu3Me WM BHe ero. Ilentuapl, ob6pa3syloiuecs B rpoiecce
TMpO/N3a BHE OopraHM3Ma (in vitro), LIMPOKO UCTIONB3YIOTCSA /ISl aHajIN3a aMU-
HOKHCIOTHOH nocienoBateabHOCTH 6eikoB. C MMOMOLLIBIO MENTHAOB pacilind-
poBaHa aMMHOKUCIOTHAsA [10CJIeI0BaTeIbHOCTL hepMeHTa JIM30LIKMMa, TOpMOHa
MOIXeNyIOYHOM Xene3bl HHCynuHa (CaHmxep), HepoTOKCcHHA s1a KO6pPhI
(FO. OBUMHHHMKOB M IIp.), acniapraT aMMHOTpaHcdepasbl (A. bpayHuuTeidH 1 ap.),
nencuHoreHa U nercuHa (B. CrenaHoB M fp.), TaKTOreHHOTo TOPMOHa Gbika
(H. IOpaeB) n gpyrux 6HoNOrHYecKn aKTUBHBIX COeIUHEHNH opraHu3Ma.

PepMeHTaTUBHOE 06Gpa3oBaHMe MEMTHAOB MPOUCXOIUT B XKeJIyAOYHO-KH-
LIEYHOM TpaKTe YeJIOBEKa B NpoLiecce nepeBapMBaHus 6e1koB muiuyd. OHo
HauyWHaeTcsl B XeNyaKe MoA AeicTBUEM MeNMCUHA, racTPUKCHHA U 3aKaHYMBa-
€Tcsl B KHALLIEUHUKe NMPU YYaCTUM TPUIICHHA, XUMOTPUIICHUHA, aMUHO- M Kap-
6okcunenTtuaal. Pacrnan KopoTkHUX NenTUAOB 3aBepllaeTcsl AX- ¥ TPUIMENTH -
JlazaM¥ c 06pa3oBaHHEM CBOOOAHBIX aMUHOKHUCIOT, KOTOPhIE pacXOAyIoTcs Ha
CHUHTE3 O6EJIKOB U APYTUX aKTUBHBIX coelMHeHUI. [aponmn3 6enka B Xeyaou-
HO-KMLIEYHOM TpaKkTe 0OecrieYMBaET CTPYKTYPY PadvuKaloB KOHLUEBLIX aMH-
HOKHCJIOT, 3aBUCSLLYIO OT MecTa NpWIoxeHUs dpepMeHTa (CBOICTBO CMELU -
dunyHocTH). Tak, npu pa3pbiBe GeTKa MENCUHOM NMenTHIbl B KayecTBe N-KOH-
LIeBbIX aMMHOKHCIOT colepxaT deHUIataHUH U TUPO3MH, a B KayecTBe C-
KOHLIEBBIX — [IYTaMUHOBYIO KHUCJIOTY, METHOHWH, LIUCTUH M IMULUMH. [lenTu-
Ibl, obpasyromuecs u3 6eNka npy y4acTHHU TPUIICHHA, B KayecTBe C-KoHLe-
BbIX aMUHOKUCJIOT COAEPXAT apTUHUH M JIM3UH, a NIpU 1eHCTBUM XMMOTPUII-
CHHa — apoMaTHYecKHe aMUHOKHUCIOTE U METUOHHH.

JLnst MHOIMX MPUPOOHLIX MENTUAOB YCTaHOBJIEHA CTPYKTYpa, pa3paboTaHbl
METOIbl CUHTE3a M yCTaHORIEHa UX poJib. Ha puc. 2.8 oTobpaxeHs! du3noo-
TMYecKoe 3HadeHne M ¢GyHKIMOHaNbHas poJib Haubosee pacrnpocTpaHEeHHbIX
TPYIII MEeNTUAOB, OT KOTOPbIX 3aBUCSIT 310POBbE YeJIOBEKA U OpraHoJIeNITHYEC-
KM€ Y cCaHUTapHO-TUTMeHW4YeCcKHe CBOMCTBA MUILEBbIX ITPOAYKTOB.

\HeﬁponenrmlblL IBa3oaKTHBHbleJ r TokcHHBI I

[ npo‘TeKTOpbl bydepni BxycoBble I

Puc. 2.8. Baxueiiuiue rpymnrsl MenTHAOB
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Tnasa 2. Beaxogsie gewecmea

Mentuas-6ydepn. BMeliax pasnuyHbIX XXUBOTHEIX U YeJIOBEKa
oOHapy>KCHBI AMMENTUABl — KAPHO3WH M aHCCPHMH, BeINONHsALOLIME Gydep-
Hble GYHKLIMH 33 CYET BXOAALLETO B UX COCTaB MMHAA30J1bHOTO KOJTbLIA THCTH-
JuHa. OTANYKUTENBHOM 0cOGeHHOCTbIO NENTHAOB SIBJIsSIETCS IPUCYTCTBUE B HUX
ocTaTka f-anaHWHa:

H,N—@-ananmwi—L-rucruann—COOH

KapHO3UH

p-anaHun—N-meTun—L-rucTHAUH.

aHCCPHH

CuHTe3 nunentTuaoB-6ydepoB oCyIIECTBISIETCS MO cxeMe 0e3 yJyacTUs
pubocom:

B-anaHun + AT® + depmeHT 2 depMeHT—B-ataHwianeHWw1aT + audocdar;

dbepMeHT—f-anaHunaneHunaT + L-ructuauH —
— B-amaHwi—L-ructuann + AM® + dhepmeHT.

KapHo3uH 1 aHCepUH SIBJISIOTCS COCTaBHOM YacThlo 3KCTPAKTUBHBIX Be-
uiectB Msaca. CofepxaHue UX B nocienHeM gocturaet 0,2—0,3% oT chipoii
Macchl IMpOAYKTa.

INenTumgsl-ropMoHBbl. [OpMOHBEI — BelllecTBa OpraHU4YecKon Mnpu-
polbl, BhIpabaTbiBaeMble KJIETKaMH XeJjle3 BHyTPpeHHe ceKpellUH U MoCcTyna-
IOLlMEe B KPOBL ISl PEryJsILMH AeATebHOCTH OTAEIbHBIX OPraHOB M OPTaHMU3-
Ma B LiesioM. [OpMOHEI OKCUTOLIMH M Ba30IpecCHH BbIAENSIOTCS 3aqHel noneit
runogu3sa (npunatox Mosra). OHHM cogepxar 1o 9 aMMHOKMUCIOTHBIX ocTaT-
KOB, OIHY INCYNLGUIHYIO CBSA3b M Ha C-KoH1le — aMuaHylo rpynimy —CONH,;:

| 2 3 ! 2 3
*H;N—Uuc—Tup—Hne *Hy;N—Unc—Tup—®PeH
S-S S-S
| 6 5 4 | 6 5 4
LUuc—Acn—Inu Lnc—Acn—I'nH
| 7 8 9 7 8 9
Ilpo—Jleit—nu (CONH,) INpo—Apr—I'nu (CONH,)
OKCHUTOUMH Ba30mpecCcHH

PerynsitopHast GyHKLMS 060HMX TOPMOHOB 3aKJIIOYAETCA B CTUMYISILIMU
COKpAILEHHS IMaJKoH MYCKy/1aTyphl OpraHM3Ma ¥ ceKpeliuM MoJloKa MOJIo4-
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2.5. Cmpoenue nenmudog u beaxoa. Pusuonozudeckdn poab nenmucos

HBbIMH XeJie3aMy. Pasnnuus B npupole oCcTaTKOB aMMHOKHMCIIOT B TMOJIOXe-
HHUH 3 U 8 IOTMOJTHUTENIBHO HANENAIOT Ba30MpPECCHH CMTOCOOHOCTbIO PeryJIUpo-
BaTh BOAHBI# 6alaHC, OCMOTHMYECKOE IaBleHHe B KPOBH U CTUMYJIMPOBATh NPO-
LieCChl 3alIOMKHaHMS.

[opMOHEI TMITOTaNaMyca, B KOTOPOM 9HAOKPHWHHBI annapaT B3auMOIeii-
CTBYeT ¢ BuicluMMHU oTaesamu LIHC, aBnsioTcss HU3KOMOJIEKY/ISIPHBIMH TeM-
THaaMU. Tak, THpOIMOepHH NpeAcTaB/ieH TPUNENTUAOM, COCTOSALLIUM U3 MH-
POrAYTAMUHOBOI (IMKJIMYECKOH ) KUCJIOTBI, TMCTHAXHA M nponinHamuaa (Mu-
porny — Iuc — [lpo — NH,), nonubepun apnsgerca nekanentuaom (Iupo-
rny — Iuc — Tpu — Cep — Tup — Iiu — Jle#t — Apr — Ilpo — Inu — NH,),
a COMaTOCTaTHH — LIMKJIMYECKUM TeTpafeKarnenTHaoM:

S S

I I
H,N—Ana—Ihu—Lnc—JTns—AcH—Pen—Pen—Tpu—Jns—Tpe—Per—Cep—Lnc—OH

[1notanammuyeckre ropMOHbI y4acTBYIOT B ITpolLiecce BLICBODOXIEHHSs Top-
MOHOB IepeaHeit noau runogusa. TuponnbepuH, HampuMep, KOHTPOJUPYET
0cBOOOXAEeHHE TUPOTPOINIMHA — rOPMOHa, MPUHUMAIOLLEro yyacTUe B pery-
JIALMYU JEATENLHOCTH LLIMTOBUAHOM XeJie3bl, COMaTOCTaTHH PeryjiMpyeT aK-
TUBHOCTb TOPMOHA poCTa (COMaTpoN1Ha), a TIJUOepruH yJacTBYeT B perys-
LMK BblAEJIEHHUsl TIOTPOIIMHA — FOPMOHA, BIMAIOLLETrO Ha feATebHOCTb MO-
JIOBBIX OpraHoB. MHorue M3 ropMoHoOB (OKCUTOLIMH, THPONIMOEPHH, NpojakK-
THH — rOPMOH NepeaHe it 101 THnodu3a U roHagoIu6epUH — rOPMOH TMIo-
Tajlamyca) IPUCYTCTBYIOT B MOJIOKE XBaYHBIX XXHBOTHBIX H KOPMSILLIMX MaTe-~
pen.

M3sBecTeH nenTuaHbiit TopMOH MegaHoTponuH (MCT'), BblaensieMblil B
KpPOBb [IPOMEXYTOYHOM foJjieit runodu3sa. OAHOLIENOYHbII MENTHI CTUMYJITH-
pyeT obpa3oBaHMe MUIMeHTa, 00yC/aBAMBaIOLIETO UBET Iia3, KOXU, BoJjoc,
Pasnuyarot nBe pasHoBuaHoctd MCI: a-MCI, cocrosmmit 3 13 octaTKoB
aMHHokHUcnoT, U B-MCIT, B cocTaB KOTOPOTO y YejloBeKa BXOAMUT 22 aMMHO-
KMCJIOTHBIX ocTaTKa. [laHKkpeaTHyecKHii MIOKaroH, BuiieaeHHbIA B 1948 1. B
KPHUCTAIJIMYECKOM COCTOSSHMH M3 MOIKENTYIOYHOM XeJIe3bl YeJIoBeKa, COCTO-
UT U3 29 ocTaTKOB aMUHOKHUCIIOT. OH 06/1aJaeT ABOMHBIM IeHCTBUEM: YCKO-
pAeT pacnaj riMKoreHa (TTMKOTeHoIN3) U MHIMOUpyeT cuHTe3 ero u3 Y1 P-
TJII0KO3bl, [OPMOH aKTMBHPYET JIMIa3y, CTUMYJHUPYS Mnpoliecc oO0pa3oBaHus
KMPHbBIX KUCJIOT B [TEYEHH.

HeiiponenTtuabl. BrnocneaHue roasl B OTAEIbHYIO IPYIITY BbLIEIA-
10T 60j1ee 50 NEeNTUAOB, CoAePXKALLMXCSl B MO3re YeJIoBeKa U XKMBOTHLIX. OTH
BellleCTBa ONpeAesioT peak UMM MoBeieHHA (00s3Hb, CTpax), BAUSIOT Ha [1po-
LiecChl 3alIOMMHaHHUs, OOyUYeHHs, PeryJupyloT COH, CHUMaloT Gonb. Heiipo-
MenTUabl, Ha3plBagMble SHAOPGOUHAMU U 3HKedaTHHAMH, ABASIOTCS ITPOU3-
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TInaea 2, Beaxoewe éewecmea

BOIHBLIMM B-JIMITOTPONHOIO rOpMOHa rumnodmM3a, cocrosilero 3 91 ocratka
aMUHOKHUcNOT. §-DHnopduu npeacraBnget ¢dbparMeHT ropMoHa ¢ 61-ro 1o
91-i, y-aHEOppHH — ¢ 61-ro no 77-it, a a-3HIOpdUH — ¢ 61-T0 1o 76-i1 oc-
TaTOK aMUHOKHUCJIOT. DHKe(aNMHbI ABJISIOTCS NIEHTaNeNTHAaMH Clielylolle-
IO CTPOEHUSA:

Tup — Iltn — Iinu — ®e” — Mert Tup — in — [Iu — Den — Jleit

METHOHHHIHKEeDATHH JNeALMHIHKeDATHH

Bo BceM Mupe cerogHsi MHTEHCUBHO MPOBOAATCS paboThI 10 BLLIENEHHIO
W M3y4YEeHUIO HEHPOIIeNTUAOB, LIEJIbI0 KOTOPLIX SABJISIETCA MOJNy4eHHE UCKYC-
CTBEHHBIM MyTeM GHOIOTUYECKH aKTUBHBIX COeTUHEHHWH [UTS UCTIOIL30BaHUS
MX B Ka4eCTBe JIEKapCTB.

BazoakTtuBHble nmenTuabl. K rpynne nentuaoB, oKa3biBaloLIUX
BJIUSIHHE HA TOHYC cocyloB (Ba3oaKTHUBHEIE), OTHOCATCA OpalMKUHUH, Kai-
JIUIVIH U aHTUOTeH3UH. [1epBblil nenTHa cogepxXxuT 9 0cTaTKOB aMUHOKHUCIIOT,
BTOpoit — 10, a TpeTnii — 8. Bce OHM CHHTE3UPYIOTCH U3 HEAKTHBHBIX 6eJIKOo-
BBIX IPeALIECTBEHHUKOB B pe3yabsTaTe NpoLecca MOCTTPaHCIILIMOHHO! MO-
nudukauun. Hanprumep, aHrMOTEH3HH, 0613 1a0HIMIA COCYA0CYXMBaIOIIUMH
CBoOiicTBaMM, 06pa3yeTcs U3 6e1Ka CBIBOPOTKH aHTMOTEH3UHOTEHA TIPH T1oCc-
JlenoBaTe1bHOM NEACTBUH NPOTEOJUTUYECKHX (DEPMEHTOB;

Acn—Apr—Ban—Tup—Hne—Iuc—I1po—Pen—Iuc—Jfleit—Ban—Tup—Cep—nonunentua
KaTeNncHH /° PEHHHH / TPHIICHH /

2HMOTEH3HHOTER (HEaKTHBHR)

Acn—Apr—Ban—Tup—HWne—Tuc—Ipo—®eH

AHTHOTEHIMH (AKTHBHLIA)

[lenTunHble TokcuHB. [lenTUaHyo npUpoay UMeeET pAl TOKCH-
HOB, BhipabaTbiBaeMbIX MHUKPOOPraHM3MaMH, SIOBUTbIMKM IpubaMu, myena-
MM, 3MesIMH, MOPCKHMH MOJUTIOCKaMM M cKoprioHamu. Unentuduuyrpona-
HO 5 3HTEPOTOKCHHOB, MPORYLMpYeMbIX OakTepusimu Staphylococcus aureus
(A, B, C, D u E) u 7 HeitpoTokcuHoB (0T A 10 G), BhipabaThiBaeéMEIX
Clostridium botulinum. CTa¢pu/I0KOKKOBbIE TOKCHUHBI, UMES B CBOEM COCTABE
239—296 ocTaTKOB aMHHOKMCIIOT, OTJIMYAIOTCA IO 3HAYEHHIO M303JIEKTPH-
yecKoii ToukH, KoapduumnenTam nuddysuu U cenfuMeHTaunu. TOKCHHBI MO-
IYT CTaTh IPUYMHOMN NUILEBOTO OTPABJIEHUS TIPH YTIOTPebIEHNHN MOJIOYHBIX,
MSICHBIX, PHIOHBIX, XXUAKHUX SUYHBIX [IPOAYKTOB, a TAKOKe Ca/laTOB M KPEMOBBIX
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2.5. Cmpoenue nenmudos u beaxos. Puauorozuveckds poas nenmudoe

HaYMHOK MYYHBIX KOHAUTEPCKHUX N3eNHi PU YCIOBUH HecobI0NeHHUA NMpa-
BUJI CRHUTAapHO-TMTHEHUYECKOH 06pabOTKH M XpaHEeHHUs MoclefHuX. boTy-
JIMHUYECKHEe TOKCUHBI OTHOCSITCA K Hanbojiee CUIBHOAEHCTBYIOLIMM si1aM U
4acTo BBI3BIBAIOT CMepPTeNbHbie MUILEBbIE OTPaBIEHUS NIPH UCTIONbL30BAHHHU
oBolLei, pbibbl, GpYKTOB M MpPUNpaB, He 00pabOTaHHBIX B COOTBETCTBUU C
HopMaMH. MonekynsipHasi Macca, HanpuMep, TokcHa E — 350 k]I, TokcuHa
A — HecKOJILKO DoJibliie. ITY TOKCMHbI MHAKTUBUPYIOTCS IIPH TeMIlepaType
Bbillie 80°C U B KHCI0#1 cpele.

DHTEepOTOKCHUHBI MOTYT BblpabaThiBaThcsi M OakTepussMu Salmonella u
Clostridium perfringens, sBiAsisick TpY 3TOM NPUYKHHOIA paccTpoiicTBa paGoThI
KHILEeYHHKA, 0OOMOPOYHBIX COCTOSAHW it U MMXopankH (6plowHoro tuda). [po-
NYyLIMPYIOTCS 3HTEPOTOKCHHBI Yallle B IPOAYKTaX XXUBOTHOTO IPOMCXOXAEHUA
(roesiavHa, NTHLA, ChIP, PblDa), YeM pacTUTebHOrO (dacons, onusel). Han-
6osiee xopollio 3yyeH aHTepoToKcHH C. perfringens ¢ MoJieKylnsipHO# Maccoi
36 /1 n nzo3anekTpuyeckKoil Toukoii 4,3. TokCHH cooepXHT 19 OcTaTKOB aMM -
HOKMCJIOT, CpeIM KOTOPbIX NpeobiafaloT acnapariHOBaA KUC/I0Ta, JEHUUH U
[JIyTaMUHOBAas KMCJIOTA. YXyALlasi TPaHCIOPT 3JIEKTPOJIMTOB M INIIOKO3bl, IaH-
HbIA TOKCHH BbI3bIBa€T THOEb KJIETOK KUILLIEYHUKA.

AnosuTblil rpub GaenHas roraHka coIepXUT okono 10 uukinuyeckux nen-
TUJI0B C MOJIEKYJIAPHOIt Maccoil okojo 1000. TunuyHBIM NpeacTaBUTENEM UX
ABNSAETCA 0cO000 ANOBUTHIA TOKCHH a-aMaHUTHH. K TOKCHYHBIM KOMIIOHEH-
TaM sja myel, 0Ka3blBalIIUM cHabHoe BiusHHe Ha LIHC, otHocuTca ana-
MHWH, COCTOSIUIMH U3 18 aMHHOKHUCIIOTHBIX OCTATKOB, @ MODCKHX MOJUIIOCKOB
— KOHOTOKCHH, cofepXaulni 13 ocTaTkos:

4 [ 1
Apr—Apr—Uuc—Ian—Inu—Iuc—NH,  Tup—Cep—Luc—NH,

Ajna S—S Cne S$——S§
| 18 16 13 121
HOOC—Iuc—AcH—Llnc—JIns HOOC—D‘[M—HHC—HMC
Linc S-S | Apr §S——S
7
JNeit—Ana—Tpu—TInu—IIpo—Aja I'Jlly —Ilnc—Ana—IIpo—Acn

[Tentuobi- aHTuOHoTHUKHU. [lpencraBUTensiMu naHHOH TpyIIbl
MenTUIOB ABJSAIOTCS IPAMULIMANH S — UMKIIHYeCKMH aHTUOHOTHUK, CHHTE3U-
pyeMslii 6aktepusiMu Bacillus brevis, U cypdakTHH — MOBEpXHOCTHO-aKTHB-
HbIi1 (comepXalMii CIOXHO3(PHUPHYIO CBA3b) aHTHOMOTHUK, CHHTE3UPYeMbIit
6aktepusamu Bacillus subtilius. O6a aHTHGMOTHKA 3P deKTUBHBI NP 6oprbe ¢
UH}EKLIMOHHBIMH 3a60/1IeBaHUSIMH, BbI3biBaeMBIMH CTPENITOKOKKAMHU U ITHEB-
MOKOKKaMHu:
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[nasa 2. Beaxoevie semecmsa

D-®eH — L-Jleit = L-OpH — L-Ban — L-Ilpo
1 |
L-TIpo < L-Ban < L-OpH <« L-Jleit < D-®eH

rpaMHMLAINH S

O=C — L-Tnu — L-Jleit — D-Jleit — L-Ban

<« L-JIeit « D-Jleit < L-Acn
(CH,), y)

H,C/ \CH,

cypdakTHH

IpamuiianH croco6eH 6piTh HOHOGOPOM, TO €CTh IEPEHOCYMKOM MOHOB
K* 1 Na* yepe3 MeMOpaHbl KJIETOK.

CTpYKTYpHOIi1 OCHOBOM aHTUGHMOTUKOB, BbLIEISEMBIX ILIECHEBbIMU IPU-
6amu Penicillium, siBisieTcs QUIENTHI, IOCTPOEHHbBIA U3 OcTaTKOB D-BanuHa
M LMCTEUHa:

H>N
CH;
N CH;
(0]
COOH

AHTUOMOTHUKM IPYINIbl NEHUIIWLIMHA 3¢ heKTUBHBI TpY 60pbe ¢ nHpeK-
UMSIMU, BBI3bIBaeMbIMU CTA(WIOKOKKAMM, CTPENTOKOKKAMU U IPYTUMH MUK-
POOpraHM3MaMHu.

BxycoBrie nentuab. Haubosee BaXXHBIMU COEAMHEHUSIMU ITOM
TpYNIbl ABJSIOTCS Clafkue U ropbkue mentuabl. B mpoussoacTse Mopoxe-
HOro, KpeMOB B KayecTBe [oAcacTUTeNel UK YCWINTeNNel BKyca UCIOIb3Y -
eTCs acnapraM, NpeacTaBasIoLLMit co60i MeTUIOBbI 2¢up L-a-acnapTiui-

L-¢penunnanaHuHa:
H
HOOCWN

NH, O
cl) 6]
CH,

AcrnapTaM challle caxapo3bl B 180 pa3, ogHaKo rpuy JIMTENLHOM XpaHEHU U
U Ter10BO# 06paboTke cnagocth yMeHbiiiaercs. IloaciaacTuTens NpoTUBono-
ka3aH 6onbHbIM peHWIKeToHYpHeil. IlenTHabl ropbkoro BKyca oGpa3ylorcs
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2.5. Cmpoenue nenmudos u 6eaxos. Pusuoisoeudeckas poas nenmuoos

TIpM pacrnafe 6elKOoB B Chlpax U MOJIOKe MpU y4yacTUM NpoTea3 MOJIOYHOKHC-
Jbix 6akTepuii. OHM NpeacTaBAsOT cO00M HU3KOMOJIEKYIsIpHbie THAped06-
Hble COEIMHEHUS, coaepxalue oT 2 Ao 8 ocTaTKOB aM UHOKMCJIOT MOJIUMEN-
THAHBIX LieMNei a -KaseuHa U f-Ka3erHa. MHOTHe U3 FOpbKUX MENTHIOB CO-
nepxat N-KOHLEBYO LIMKJIM30BaHHYIO IJlyTaMMHOBYIO KUcoTy. [1o Mepe rua-
poJiu3a MenTHUAOB ropbKHil BKYC TAKMX COEIMHEHMI OOBIYHO HCYE3aeT.

[TpoTekTopHbie MenTHAbl. OIHUM U3 Hanbosiee pacipocTpaHeH -
HBbIX COEMHEHUIt ¢ TIPOTEKTOPHBLIMY CBOMCTBAMH AIBAAETCS TPUIENTUL 2ay-
mamuo# (y-TNYyTaMUILMCTEMHWITTMUWH). [JIyTaTMOH comepXHTCs BO Beex
JXMBOTHbIX, pacTeHUsX, baKTepUsx, O1HAaKO Haubosbliee ero KOJAHYeCTBO
BCTpeyaeTcsl B APOXOKax v 3apoAnilie muueHuusl, Berynas B okucanTtensHo-
BOCCTaHOBUTE/NbHbBIE PEAKLIMM, [IYTaTHOH BHIMONHSET GYHKLUIO MTPOTEKTO-
pa, NpegoxpaHsitoiero cBodoaHule —SH rpynmnb! OT oKMcIeHHSA.

o p Y
H,N—CH—CH,—CH,—CO—NH—CH—-CO—NH—CH,—COOH

| l

COOH CH,—SH

[JTYTATHOH

OH npuHUMaeT Ha cebs AeifcTBUE OKUCIUTENS], «3allullias» TeM CaMbiM
6enKyN WK, HarlpuMep, acKoporHOBY!0 KUcnoTy. [1py oKMCIeHHH yTaTHO-
Ha obpasyeTcs MeXMOoJeKyasipHas AncyabPUIHas CBS3b:

Iny—Uuc—Tnn
—2H* |
2 Iny—LUunc—Inu — S-S
+2H* |
Iny—Luc—Inn

[TryTaToH NnpUHUMAaET y4acTHe B TPAHCTIOpTe aMUHOKHCJIOT Yyepe3 MeM0-
paHbI KJIETOK, 00e3BpeXXMBAET COeANHEHUS PTYTH, apOMaTH4YeCKHe YyrieBoo-
polbl, MepEKUCHbBIE COeIMHEHUSA, ITPe1OTBpallaeT 3a6ojieBaHe KOCTHOIO MO3-
ra ¥ pasBUTHE KaTapakThl [J1a3.

BocctaHos/ieHHast popMa ryTaTMOHa, BXOAsILAsl B COCTaB Xj1ebomneKap-
HBIX IPOXOKEH,, 0COOEHHO IOJIF0 XPAHUBLUUXCS, WM MYKU U3 POpOCLIero 3ep-
Ha, TIOHWXaeT YTpyrue CBOMCTBA KIeAKOBUHbI U YXyIAUIaeT KayecTBo niiie-
HHMYHOTO XJieGa. [le3arperupyiolliee AeicTBUE BOCCTAHOBJIEHHOTO INyTaTUOHA
Ha 6eAKM KJ1eIKOBUHBI MOXET OCYILIECTBAATLCA KaK 6¢3 pa3pbiBa MENTUIHbBIX
CBsI3eil, TakK U ¢ MX pa3pblBoM. Jle3arperaius 6enkoB 6e3 pa3pbiBa NenTHAHBIX
cBsizeit poucxoant npy yyactun HAJI®H,-conepxaitero ¢pepmeHTa riyra-
TUOHPEeAYKTa3bl:

[—S—S—TI + HAI®H, == 2I—SH + HAI1®,
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TIaaea 2. Beaxoswie sewecmaa

a ¢ pa3pbiBOM — B MPUCYTCTBMM THOJIOBBIX NTPOTENHA3, AKTUBHBIN LIEHTP KO-
TOPbIX COAEPXKHUT CYibPTrUAPHUAbHLIC TPYIIMLL:

/S /SH
2I-SH+E | — I'-S-S-T+E
\S \SH

Pa3pbiB nenTUAHBIX CBA3eil B GeiKax Moa AEHCTBHEM aKTHBMpPOBaHHBIX
MpOTEXHA3 TIPUBOIUT K YXYALIEHHIO PEOIOTMYECKHX CBOMCTB TecTa H Kaye-
cTBa xJ1€ba B LeOM.

IMenTHasl, UMeOLIME AOCTATOYHO BLICOKYIO MOJIEKYNSIPHYIO Maccy (bosiee
5000 [Ja) 1 BBIMTONHAIOLLME TY WK HHYIO 6HOTOTHYeCKYI0 QYHKLIMIO, Ha3hiBa-
lotca 6enkaMu. [log nepBuUHOM CTPYKTYpOit 6€/1KOB MOHUMAIOT TOCie-
[0BaTeJIbHOCTb aMMHOKUCJ/IOT B IOAUINENTHAHON LI U [TOJIOXEHHUE JUCYITb-
GbuaHbiX cBsideil, ecnu oHU uMeloTcs. [locnenoBaTeIbLHOCTL AMUHOKHCIIOT-
HBIX OCTAaTKOB B LIeNY peaylU3yeTco 3a cYeT nenTuaHoM cesasu. [lenruaHas cBs3b
MMeeT YacTUYHO ABOIHOM XapaKTep, TakK Kak pacctosHie mexay —NH u—CO
rpynnamu B Heit 3aHMMaeT npoMexyTounoe (1,32A) nonoxeHne Mexny pac-
CTOSIHUSIMH oiMHapHoii (1,49A) n nBoiinoii (1,27A) ceszeit. Kpome Toro, rpyn-
nbl R yepenyiorcsi mo o6e cTOpoHb! MENMTUAHOM CBS3M, ClleA0BaTebHO, Ha-
6mofaercs TpaHcH3oMepHs. PaccTosiHMA Mexay ApYTHMH aTOMaMHM U YTJIbl B
CTPYKTYpe NMOJMNENTUAHBIX Lieneil npeacTapieHb Ha puc. 2.9.

MHorue 6e1KHM COCTOSAT U3 HECKOJILKUX TTOJHU-
MENTUAHBIX Liered, COeIMHEHHBIX MeX Oy cOO0M 1H-
Cynb¢HUAHBIMU CBA3IMU. OOpa3oBaHUe nUCyNbpUa-
HBIX MOCTUKOB —S—S— BO3MOXHO X MeXAy JABYMs
OCTaTKaMH LIUCTeMHa, HaXosLUMHKCA B OHOM no-
JunentvaHoii uenu. [puMepoM MOryT CTyXHTh oc-
HOBHBbIE OesiKkoBbie PpaklIMK KIeHKOBHUHbI: TTUaIUH
Y DIIOTEHHUH niueHUUs! (cM. benku anakos).

OrnpeeneHne rociie0BaTeIbHOCTH aMUHOKHC-
JioT B Genkax npeacrapiseT HHTepeC M0 ABYM NPHU-
yypHaM. Bo-TnepBBIX, 3TH JaHHble HEOOXOAUMBbI IS
BbIICHEHHUS MOJIEKYJISIDHOH OCHOBBI OMoJlorMyec-
KOl aKkTUBHOCTH H, BO-BTOPBIX, A1 YCTaHOBJAEHHUSA
TeX NPUHLUHITIOB, HA OCHOBE KOTOPbiX GOPMHUPYIOT-
Cs1 Te NIPOCTPaHCTBEHHbIE CTPYKTYPhbi, OT KOTOPbIX
3aBUCAT GU3MKO-XMMHUUECKHE, TUTATENbHbIE U
byHKUMOHaNBHbiE CBOWCTBa O6eNKOB, ONpeaesio-
LIM€ HUX YCBOSIEMOCTb, IlepeBapHBaHUe, Ka4eCTBO
YIABL MeXay aToMamu g [THUUEBBIX IPOAYKTOB, MOBEJEHHUE B XON€ TEXHONO-
CTPYKType MofunenTua- TMYECKUX IIOTOKOB M XpaHeHus. [Uisi onpeneneHms

HoO# Lenu MepBUYHOM CTPYKTYpPhI O€eJika cHayajla pa3phlBaloT

Puc. 2.9. PaccrogHue u
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2.5. Cmpoenue nenmudoe u 6eaxoé. Qusuonozueckas poas nenmudoe

JUcyNnbdUIHBIE CBSI3U, 3aTEM ONpeAe/IAIOT aMUHOKHUCIOTHBII cocTaB, N-KOH-
ueBylo U C-KOHLIEBYI0 aMMHOKHUCIIOTBI M TIOPSAJI0K COeTMHEHNA aMUHOKHC-
not apyr ¢ apyroM. Pa3pbiB aucynbduaHbix —S—S— cBs3ell ocyllecTBIAIOT
CHIBHBIM OKHCINTEeM (HAOMYPaBbHHOM KHUCIOTOM) MM BOCCTAHOBUTENEM,
a aMMHOKHCJIOTHBI cOCTaB OMpeeNsioT Mocje ruapoau3a nenTUAHbIX CBA -
3eit 6 H pacteopoM HCI nipu 110°C B Teuenue 24 4 B BakyyMe. JList aHasm3a
TpunTodaHa NpoOBOIAT LleIOYHOM TMAPOJIU3, TaK KaK B KMCJION cpefe laHHas
aMHMHoKMcnoTa pa3spylaeTcsi. CMecH aMUHOKUCIIOT, NONYYEeHHEBIE B PE3Yilb-
TaTe ruaponusa, ¢ppakLUOHUPYIOT xpoMaTorpadueilt Ha KaTHOHOOOMEHHOIA
cMosie U nneHtuduuupyiot (cM. KayecTBeHHOe M KOTMYECTBEHHOE orpeje-
neHue 6enka).

[Nopsinok coeaMHeHUsT aMMHOKHUCIIOTHBIX OCTATKOB APYT C APYTOM Ofpe-
eS0T XUMUYEeCKMMHU (MeTol DaMaHa) U pepMeHTaTUBHBIMU METOJaMH.
®epMeHTaTUBHbIE METObI OCHOBaHLI Ha CBOMCTBE CrieLIMPUYHOCTU (hepMeH -
ToB. TaK, TPUNCUH pa3pbiBaeT MOJEKYJly Ha ypoBHe KapOOKCUNIBHBIX Ipyni
JIM3MHA U apTUHHUHA, XMMOTPHUIICUH — KapOOKCWIBHBIX I'PYIIT apoMaTuyec-
KHX aMHUHOKUCJIOT:

H,N—Jleiti—Ban—Apr—linc—Inu—®en—Nnz—Tup—Ana—Ban—COOH

aMHHONEeNTUaa3a XHMOTPHICHH XHMOTPHNCHH

TPHICHH TPHINCHH KBPGOKCHHCHTMJIBJE

JLnsa aHanu3a nocjenoBaTeibHOCTH AMUHOKUCIOTHBIX OCTATKOB UCXOAHBIA
MaTepuan AeNsiT Ha TpH 4acTH, OOHY U3 KOTOPbiXx 06pabaThiBalOT XOJNOLHOM
HCI, npyryio — TpuncuHoM, TpeTblo — XMMOTPUNICUHOM. IlosyyeHHbIe cMe-
CH MEeNTUA0B aHATU3UPYIOT IO aMUHOKHCIIOTHOMY COCTaBYy M 06pabaThiBaloT,
HaKoHell, 3K3olMernr1uraaMu (aMMHo- U KapGoKcHuienTHaasaMu). Peaynbra-
Tbl CyYMMHPYIOT C Y4ETOM TOTO, YTO Pa3phbiB NENTHAOB IIPOUCXOAHT B Orpee-
JIEHHBIX MecTax Lend. Huxe wunocTpupyeTc aMHHOKHUC/IOTHAs NOC/ie10Ba-
TENbHOCTh NENTU/A U3 25 NMEPBLIX AaMMHOKUCOT O.,~ U Y -TIMAIMHOB MLEHH-
Ubl, pacliipoBaHHasA TaKUM 06pa3oM 1S aMmepuKaHckoro copra IToHka:

1 2 3 4 5 6 7 8 9 10 " 12
H,N—Ban—Apr—Ban—I1po—Ban—Ipo—Inu—Jleii—y—Ipo—IH—Acn—

13 14 15 16 17 18 19 20 21 2 23 1 25
—IMpo—Cep—Inu—IMu—IMH—TIpo—IMH—Iu—[MH—Ban—TIpo—Jleii—Ban—

MonunentruaHas 1enb 6e1KOBO MONEKYNbI HE JIEXUT B OJHOI IU1OCKO-
cty. [Monunr n Kopy nokasanu, uro MHorde 6eKi UMeIOT XOHPUTypaLHio
a-CMHUpaliv, KOTOPYIO JIETKO MOXHO MpeACTaBUTh B BUJe CIUpaU, wayllei
T10 NTOBEPXHOCTH BooOpaxaeMoro LMIHHApa. Takasi cTpyKTypa ycToiunBa 6iia-
rozaapsi 60OJbHIOMY KOJIMYeCTBY BoAOPOAHbIX cBA3eit Mexny —CO u —NH rpyn-
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I'naea 2. Benxoavie ewjecmea

6)

Puc. 2.10. BropuyHas

a) a-crupanb (XUpHble JHHHH —
BOJIOPO/IHbIE CBA3W); 6) B-KoHGOP-
Mauus (R — 6okosble rpyrinbt aMu-

54

CTPYKTYpa GeKOoB:

HOKHCIOTHBIX OCTAaTKOB)

naMu NenTUIHBIX cBsi3eil. BonopoaHble cBsi3n BO3-
HUKAIOT MEXIY KOBaJICHTHO CBSI3aHHBIM aTOMOM
BOJIOPO/Ia, HECYLLIM HEOOJIBLUOMA IMOJIOXUTENBHbII
3apsa, U cocelHUM aTOMOM, 06/1aalolLl MM He3Ha-
YUTEe/IbHbIM OTPULIATENbHBIM 32pAAOM (KHCIIOpO-
InoM, azotoM). HekoTopbie pubpLIsipHble Hen-
KH (B-xepoTtuH, ¢pubpouH 1eaka) odbpa3yoT B-
KOH(}pOpMalIMIO, NMpelcTaBIsAIILYI0 KakK Obl psl
JINCTKOB, PacMoJIOXEHHbIX MO YTJIOM IPYT K ApY-
ry (puc. 2.10).

Hapsny ¢ 601blIMM KOTMYECTBOM BOAOPOAHbIX
cBs3zed B cTabUAM3allMU BTOPUYHOM CTPYKTYpbi
6esika NMpHHKWMAIOT yYyacTHUe ApYyrue OTHOCUTEN b~
HO cnabble CBSI3U: 2IEKTPOCTaTHYECKUE U TUIPO-
¢obHble. DHEpPrus 3TUX CBs3eil Maja Mo cpaBHe-
HMIO C HEPryeil KOBAIEHTHBIX MENTUAHBIX U IN-
cynbdUAHBIX CBA3ed, ogHaKo Oiaroaaps cBoei
MHOTOYHCJICHHOCTH OHU 0D€CTIEeYUBAIOT YyCTONY M-
BOCTb MAKPOMOJICKY/1 M O3BOJIAIOT 06pa3oBLIBaTh
aKTHUBHbI€ KOMIUIEKCHI ((pepMeHT—CyOCTpaT, aHTHU -
reH—aHTHUTeNo, penpeccop—AHK). INpupona Ta-
KHUX cBsi3eit npuBeaeHa Ha puc. 2.11.

Mex Iy ABYMS TPOTHBOITOJIOXHO 3apsAXeHHbI -
MM NOJIIPHBIMM TpyInaMy, HarpuMmep, 60KOBbI-
MU LIeMSIMHA acrnaparMHOBOW M IIyTaMHUHOBOI
KHCJIOT Y TOJIOXHUTENBHO 3apsXXEHHBIM MPOTOHU -
POBaHHBIM OCHOBaHHEM (0CTaTKU aprMHHMHA, -
3WUHa, THCTUIMHA), OCYLIECTBISIIOTCS 3JIEKTPOCTa-
THYecKHe TpUTsKeHUss. OHU Gosiee NMpoyHble,
4yeM BOAOpPOIHbBIE CBsA3U. [MapogdoOHble cBSI3U
BO3HHMKalOT npy yyactuu rpynn —CH,, —CH, pa-
JIMHA, NIedUMHA UK apOMaTH4YecKoro KoJjblia
denun-anainHa. OHHU NpenacTaBasioT coboi
CKOTJIEHHe 3apsiaa, 00yC/IOBIEHHOTO BhiTaIKMBa-
HYieM BOJIbl M3 MPOCTPAHCTBa NMPH 6JIHM3KOM B3a-
HMHOM paclojioXeHUH HEMOJISIPHBIX TPy,

PerynsipHylo BTOPUYHYIO CTPYKTYpY MeNnTUA-
HbIX CBfI3eil 0becrieyuBaloT BOAOPOAHLIE CBA3N,
TOIJa KaK Ipyrue cinabbie CUIbl y4aCTBYIOT B HEll B
MeHblllei crerneHd. Cnabbie cWILl UMEIOT 6oJibLiee
3HaueHHe B GOpMUPOBaHUHU TPETUYHOW CTPYKTY-
pbl Oenka. BriepBble TpeTHYHasl CTPYKTypa ycTa-



2.5. Cmpoenue nenmudoe u beaxos. Qusuonozuteckan pons nenmudoa

C—OH CH
¢ NHy - N
| o o /H,C CH;\
Y ; H 0 O . /
I| 1 : \\C/ \\\\ CH:;///
] H Nl -~
H 0
N I

CH,

ar CH,

1 2 3 4 5 6

Puc. 2.11. Cnabble cBA3U:

Bodopodusie: | — Mexay NenTUAHBIMY TPYNNaMHu; 2 — MeXIy KUCAOTaMH U CIUPTaMH (CepHH); 3 — Mexay

deHonoM U UMHUIaloNoM. Saexmpocmamuyeckue: 4 — MEXILY OCHOBaHHAMH (aPTHHHH, IU3UH) U KUCIOTaMy

(rnyraMMHOBas, acniapariHoBas). fudpoghobreie: 5 — MPKU YHACTHU NeHLIMHA, U30NeUMIHA, BATUHA, alaHHHA;
6 — ¢ yyactHeM deHHUnaNaHUHa

HOBJIEHA 1151 MUOII0OMHA, 3aTeM ISl TeMorio6uHa KpoBH. B naHHo# cTpyk-
Type 6e/ika BaXHYI pPOJib UTpaloT U3TUOLI, 00YCIOBNEHHbBIE MPUCYTCTBUEM
aMUHOKHCJIOTH NPOJIMH. B M3rnbax oTcyTCTBYeT CIMpajii30BaHHas CTPYKTY-
pa. OBLIMM NPU3HAKOM MPOCTPAHCTBEHHOIO pacrosio)XEHUsI OCTaTKOB aMH-
HOKHCJIOT B TPETUYHOM CTPYKType 0eJIKOB SBJSETCS JIoOKain3alus ruapodoo-
HBIX FPYNN BHYTPH MOJNEKYIbL, rTUIpodWIbHLIX — Ha €€ MOBEPXHOCTH.
MHorue 6ejiku 06/1aJaloT YeTBEPTUYHOM CTPYKTYypoil. OHa npeacTaBasieT
co60oit KoMOG1HaLMIo CyOBEAMHULL C ONMHAKOBOI UNY pa3HoOW NEPBUYHOM, BTO-
PUUYHOM U TPeTUYHOM CTPYKTYypoit. CybbeIUHULIBI COEANHEHBI APYT C APYTOM
C MOMOILIbIO CIabbIX HEKOBAIEHTHBIX CBsideil. [leiicTBMSA MOYEBHUHBI, KUCIIbIX
Y COJIEBBIX PaCTBOPOB, NETEPreHTOB 4acTo MPUBOAAT K AMccolManuu G6enka
Ha cyOBEIMHHULBI U TOTepe UX OMOJIOTMYECKOH aKTUBHOCTH. [lMuccoumnaums
MOXET ObITE 06paTUMoi. [TpuMepoM GENKOB ¢ YeTBEpPTUUHOM CTPYKTYpPOii MO-
IYT CJAYXUTh PePMEHTSHI JTaKTaTAEerMAporeHasa v IioTaMaTAermaporeHasa,
colepXallie, COOTBETCTBEHHO, YeTbIpe U BOCeMb CYObEAMHULL.
OcobeHHOCTH XMMUYECKOTO CTPOEHHUS ODOKOBLIX LieNeil aMMHOKHMCIOTHBIX
OCTaTKOB M PacrojioXeHHe UX B IPOCTPaHCTBE ornpeeieHHbIM 00pa3oM obec-
MEeYUBAIOT, IPU BbIMOJHEHUM OenkaMU 6uoornyeckux GyHKUHMI, KOMILIe-
MEHTapHOCTb (COOTBETCTBHE) KOHTAKTUPYEMbIX MOBEPXHOCTEN WIM MoBepx-
HocTeH 6enka ¢ HeOeJTKOBbIMU COEAUHEHUSIMU MO NMPUHLMITY «KJIIOY K 3aM-
Ky». UMeeTcs psii 3KCepUMEHTaIbHBIX 10Ka3aTeIbCTB OTHOCUTENbHO Mexa-
HU3Ma (HOpMHUPOBAHUS CTPYKTYPbl MOJIEKYbI Oejika MyTeM accolMalum
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Ihaea 2. beaxoevie seujecmea

a-cnupaiei U ckiagyaThix f-cinoeB (puc. 2.12). Stanbl ckpyumBaHus benka
BKTIOYAl0T (POPMUPOBAHME BYX BPEMEHHO CO3MAIOIINXCA KOPOTKHUX a- UK
B-crniupaneii, KOTOpbIe 3aTEM CTaOMIM3UPYIOTCS C 00pa3oBaHUEM KOMILIEKCA.
CdopmupoBaBILNecs KOMIUIEKCH aa, B, af, Ha3biBaeMble EAMHULIAMU CKpY-
YUBAHMA, Jaee BbICTYIAIOT B POJIM CAMOCTOATENbHBIX LEHTPOB, CIIOCOOHBIX
K B3aMMOJIECTBUIO C IPYTUMH 3IeMEHTAMH BTOPUYHOIi CTPYKTYpHl. 3azaya
3aKJII0YaeTCs B TOM, YTOOBI KaK MOXHO MoJiHee paciliv¢poBaTth TOT ITyTh, KO-
TOPBIfi NPUBOANUT K HOPMUPOBAHUIO QYHKLIMOHAJIBHO aKTUBHOW CTPYKTYPHI
6eJiKa B KaXIOM KOHKPETHOM cliy4ae.

PackpyyeHHas Lenb BpemeHHO o6pasylomeca CTabUIH3HpOBaHHbIE Q-CITHPAIH
a-cnupanu (aa-eQHHHLL CKPYYHBAHMA)

Puc. 2.12, INpennonaraeMble 3Tanbl CKPyYMBaHUA Gesika

2.6. BENIKU NMULLLEBOTO CbiIPbA
Benxku 3anaxkos

AHaJIM3UpYS aMUHOKMCJIOTHBII COCTaB CyMMapHBIX GEKOB pa3lHW4HbIX
3/1aKOBBIX KYJILTYP C TOYKM 3PEHHUS COCTaBa 3TAIOHHOTrO Geyika LISl MUTaHUA
moneit (PAO, 1973) cnenyeT OTMETUTD, UTO BCE OHH, 3a UCKJIIOUEHHUEM OBCa,
6emHbl AU3NHOM (2,2—3,8%), a 3a UCKITIOYEHUEM pUCa U COPro — U3OMEHLIU-
HOM. [Ins OeJIKOB MIIEHULIbI, COPTo, IYMEHS U PXU XapakTepHO OTHOCUTENb-
HO HeboJIbIlIoe KOMUYecTBO MeTHOHMHa (1,6—1,7 Mr/100 r 6enika). benku mure-
HULBI K TOMY X€ cOlepXaT Hel0CTATOUHOE KOJMUYECTBO TpeOHHHa (2,6%),
a 6eskH KyKypy3sl — TpunrtocaHna (0,6%). Hanbonee c6anaHCHpoBaHHbLIMU
N0 aMMHOKHCJIOTHOMY COCTaBY SIBJISIIOTCH OBEC, POXb U PUC.

AMMHOKMCJIOTHBIN COCTaB CyMMapHbIX OEJIKOB 3JJaKOBLIX KYyJLTYp OIpe-
ZeJIIETCA aMUHOKUCTOTHBIM COCTaBOM OT/E/IbHBIX (hpakHi, B OCHOBY KJlac-
cUdHKaIIMHN KOTOPBIX MONOXEH MPUHLMIT pacTBopuMocTH (T. Oc6opH, 1907).
[Tpn nocnenoBatenbHol 06paGoTKe MYKH WJIM pa3MOJIOTOro 3epHa BOLOH,
5—10%-M pacTBopoM xyiopiaa Hatpus, 60—80%-M BoAHBIM pacTBOPOM CIMpTa
u 0,1-0,2%-M pacTBOpPOM rUAPOKCHUIA HAaTPHA 3IKCTparupylotcs O6ejKoBbIE
¢pakinu, COOTBETCTBEHHO Ha3BaHHbIE a1bOYMUHAMU, 2A00YAUHAMU, NPOAAMU-
Hamu ¥ enromenuramu. B Tabnuiie 2.3 npuBoOyTCS MPOLEHTHOE CONEPXaHUE
GenKoBbIX (ppakUMi B 3epHOBBIX KyJbTypax. B coctaB GenkoB BXOOAT M Tak

56



2.6. beaxu nuwegozo coipost

Ha3blBaeMbie ckaeponpomeursi (HEpacTBOpUMble Gellku), coaepxailivecs B
ob6ojiouKkax U NepudeprUuecKmxX ciosix 3epHa. OcobeHHOCTbIO 6eIKOB JaHHOMH
dbpaxunu aBasieTCA NPOYHOE coeqMHEHHE C TUTHUHO-TTOIMCAXapUIHBIM KOM-
ruiekcoM. CKIIeponpoTEUHb! BLIMTOMHAIOT CTPYKTYPHYIO QYHKUHIO M Mano [0-
CTYMHBI AN nuiuteBapeHus. Hapsiay c GeikaMM B 3epHe collepXHUTCs Hebe-
KoBbi# a30T (0,7—12,9% oT o6uiero a3ora), BKJIIOYaOUIMKH CBOGOAHbIE aMU-
HokucnoTel (50—60%), nentuabl, HyKJIeoTUnbl U Ap. Koanuectso HebGeko-
BOTO a30Ta U3MeHAETCS B 3aBUCUMOCTH OT CTENEHH 3PESIOCTH, BbIpaBHEHHOC-
TH Y NpopacTaHus 3epHa.

Ta6auna 2.3. ConepxaHue GeKOBbIX QpaKLMit B 3epHe 3TaKOBbIX

A3oT ¢pakumit (B % oT 6eKoBOro azora)

K -

YarTypa Anb6yMuHsl | FnoOynuHbl | NponamuHsl | [oTennHbl nﬁﬂgﬁ:bl
[MweHHLa MATKas 5,2 12,6 35,6 28,2 8,7
Poxn 24,5 13,9 31,1 233 7,2
AumeHb 6,4 7.5 41,6 26,6 17,9
Kykypy3a 9,6 4,7 29,9 40,3 15,5
OBec 7,8 32,6 14,3 33,5 11,8
Ipeunxa 21,7 42,6 1,1 12,3 23,3
Puc 11,2 4.8 44 63,2 16,4

Jns1 a1b6YMUHOB OT/IMYUTENbHON 0COBGEHHOCTDbIO ABJASAETCA BLICOKOE CO-
nepxaHue nu3suHa (3,9-8,2%), TpeoduHa (2,4—7,7%), MeTUOHHUHa (1,7—
3,3%), n3oneiumHa (3,1—-6,0%) v TpuntodaHa (6,7—16,9%). HautGonee
BbICOKHM cOfiepXaHHeM JIM3MHA OT/IMYaloTCA anbOyMUHBI 0BCa, pHca U [po-
ca (6,5-8,2%), 6onee HU3KUM — aJbOYMHUHBI MILEHULbI, SIYMEHA U PXMH
(3,9-4,5%). Bricokoe komuyectBo TpeoHUHa (4,7—7,7%) XapakTepHO s
anbOYMHUHOB IYMEHSA, PXH, OBca; HU3Koe (2,4%) — Wisl anbOYMUHOB Mile-
HULIbI.

InobynuHoBas dpakuus 371aKOBbIX KyJbTyp OenHee, yeM anbOyMUHOBas
Mo coiepxaHuio nuanHa (2,8—6,0%), tpuntodana (0,5—1,3%) 1 MeTHOHKHA
(1,1-2,7%). O6e ¢dpakiliuy OTIUYAIOTCA BLICOKHM COfepXaHUEM T1i0TaMHU-
HOBOM M acnaparmHOBO# KHUCJIOT, HO HU3KHM — MpoJHHAa.

XapakTepHoit 0c06eHHOCTbIO NMPOJaMUHOB SIBISIETCSl BBICOKOE cCoaepXa-
HME OCTaTKOB INyTaMMHOBOM KucaoThl (13,7—43,3%), nponuHa (6,3—19,3%)
M MaJjloe KOJMYECTBO MOHOreHHBIX TPYII, TaK Kak AUKapOOHOBblE KMCAOTbI
TIOYTH MONHOCTHIO aMUAMPOBaHbl. [IpoNlaMUHbBI OT/IM4AIOTCA HU3KHUM COEep-
XaHueM Nu3nHa, OyeHb Mano ero B 3eune KyKypysbl (0,2%), 2auadune mine-
HULBI U cekarune pxu (0,6—0,7%). Boicokuit npoueHT nu3uHa (3,3%) Ha-
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6nronaetcsl B agenune obca. HeGoJbIlioe KOJIMYECTBO IM3UHA B IPOTaMHHaX U
OTHOCUTENILHO 60NbILOe colepXaHne NaHHOM ¢ppakKUUU B CyMMapHOM OeJike
oTpaxaeTcsl Ha o6Liedl HecGalaHCMPOBAHHOCTH 3epHa GOJILILIMHCTBA 3J1aKO0-
BbIX KynbTyp. [IponaMuHbl GeHBI K TOMY Xe TPEOHMHOM, TpUNTOdaHOM, ap-
TMHUHOM U TUCTUAMHOM. 3euH KyKypy3bl, 0pu3uH puca U Kagupur copro oT-
JINYa0TCs BbICOKMM YpOBHeM JieifLinHa (16,9—18,6%). [To conepxaHHio LUC-
THHa 1 METUOHHWHA CpeJU OTAENbHBIX 3/1aKOB TaKXKe HabJII0aloTCs pa3inymst,
Tak, ryMaayvH MiueHUUbl B cpeiHeM coaepXHT 1,2% MmeTMoHuHa U 1,9% Lmc-
TWHa, a aBeHUH oBca — 3,7 1 4,2%, COOTBETCTBEHHO.

[1oTeIMHBI 10 aMUHOKMCJIOTHOMY COCTaBY 3aHMMalOT MTPOMEXYTOYHOE
MoJioXeHne MexXay MpoJlaMUHaMM U IioGynuHaMu. ColepxxaHUe MU3NHA, ap-
TMHUHA, TMCTUIMHA B HUX 0OJIbLIE, YeM B MpoJiaMHMHax. Tak, colepXaHHe JHu-
3MHa B INIIOTEHHUHE MUIEHULIbI cocTaBsieT 2,6 %, pxu — 2,3%, auMens — 4,0%,
a oBca — 5,0%. I1o cogepxaHHI0 JIH3MHA MU LMCTHHA MeXIY COPTaMy 3epHa
HabniogalTcsl HeKoTopble pa3niuuus. Hanpumep, moTeHUH MILIEHUUBI cJia-
6oro copta AKMOJIMHKa | colepXHUT MeHble HUcTUHa (5,18%), 4eM riioTe-
HUH cunbHoro copTta CapatoBckas 29 (7,34%). [oTenHbl SYMeEHs1, pyUca U
OBCa OT/IMYAIOTCA OT IJIIOTEHMHA NIIeHULBI 60jiee BBICOKMM YPOBHEM JIM3U-
Ha. Ecnu yyects, yto y puca 80% Bcero Gejika MPUXOAUTCH Ha [JIIOTETMHbI
(opusenuH), To NOHATHO, MOYeMY obecrieynBaeTcs YAOBJETBOPUTENBHOE CO-
nepxaHue nu3uHa (2,6—4,0%) B o611eM Genke pucoBoro 3epHa. [1peobiana-
IOLIMMH HpaKLIUSIMU OBCa SIBJIAIOTCSA ITIOOYJIMHBI M IJIOTENTHHBI, codepXallife
5,0—5,5% nn3nHa, yTo TaKXKe 06eCIedMBaET XOPOLLYI0 c6a1aHCUPOBAaHHOCTD
JAaHHOM KYJIbTYpHI 110 JIU3UHY.

Bbenku HepaBHOMepHO pachpenesiioTcs Mexay MopdoIorHYeCKUMH Yac-
TAMM 3epHa. OCHOBHOE MX KOJUYecTBO (65—75%) NMpUX0ANTCs Ha SHAOCTIEPM,
MeHbIllee — Ha a/lepoHOBBI coi (10 15,5%) v 3apoapii (10 22%). B aneii-
POHOBOM cJIoe U 3apoiblllie KOHleHTpauus Geska Bbicokasi. B 3apoabiiie
MueHULB coaepxutcesd 33,3% 6enka, Kykypysbl — 26,5%, obca — 19,4%.
AJ1eipOHOBBIH C/IOH MIUEHUUBI U KYKYPY3bl COXEpXHT 6osiee 19% Genka. B
aHaocnepMe Genky pacripeesieHbl TAKXXe HEPABHOMEPHO, KOHLIEHTpaUus UX
CHUXaeTcs Mo Mepe IIPoABUXeHHUs oT cybaneipoHOBOro ¢J1os K LieHTpY. Cy6-
ajleipOHOBBIM CJloeM Ha3biBaeTcs NepudeprdecKas 30Ha 3epHOBKH, HAXOIS -
niasicsi moj anedpoHoBLIM cioeM. CoaepxaHue Oejika B JaHHOW 4acTH 3epHa
OOCTUraeT y KyKypy3ul 27,7%, y copro 29—-30%, y sumeHs 21—-24%, y puca
29%. LleHTpasibHasi YacTh 3HAOCTIEPMA CONEPXHUT Mano 6enka (7—9%). B 06-
1eM Xe pacrnpe/iefieHHe OeKa Mo 4acTsIM 36pPHOBKH 3aBUCHT OT BHUAA KYJIBTY-
PbI, €€ cOpTa ¥ MOYBEHHO-KJIMMAaTHYECKHUX YCJOBMIA BbipalllMBaHHUsI.

Benku 3apofbiila U anedpoHOBOTO CJI0s TIpeicTaB/eHbl BOCHOBHOM aJlb-
6yMHUHaMM U r10OYIMHAaMM, BHINOJHSIOWMMHY KaTAIMTHYECKYO MYHKLHIO
Npy npopacTaHWU 3epHa (pepMeHThI), a 6eNKH SHAOCIIepMa — anbOyMHUHa-
MM, IJ100yIMHaMH, TpoJlaMHUHaMH Y JI0TeMHaMW. bosblyio 4acTb GeJIKOB
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3HOCMEepMa 3/1aKOBbIX KyAbTYp (10 80%) cocTaBndioT 3amnacHbie GeNKu:
CMHPTOPACTBOPHMbIE MPOJIaMMUHDI K 1LEJ04epacTBOPUMBIE [JIIOTEIUHbBL, AJlb-
OYMHHbBI U IIOOYIMHBI BXOASAT B cOCTaB MeMOpaH opraHen 3epHa, oopa3y-
10T pUOOCOMbI, MUTOXOHAPUH, SHIOTMNA3MaTUYCCKUN PETUKYNIYM, SABISIOT-
€51 COCTaBHOI1 YacTbIO CJIOXKHbBIX O€JIKOB — HYKJI1EOMPOTEUIOB, TUTONPOTEU -
noB, dpoconpoTenaoB.

3anacHble 6eJIKH 3HIOCTIEpMa 3JIaKOB COCPElOTOYEHDbI B OE/IKOBBIX TeJlax,
UMeloluux 6ofiee MpOCToe CTPpOeHHE, YeM aneipoHoBble 3epHa (beikoBbie Tena
aJIeiipOHOBOrO Clofl). ANleipOHOBOE 3epHO COCTOMUT U3 KpucTanionaa (riu-
KOMpOoTeUaa), rnodouna (KaaueBoi, MarHMeBOH coiu @UTUHOBOI KUCITOTHI)
1 OCHOBHOTO 6eJIKOBOr0 BelllecTBa — aMOpP¢HON 30HLI.

Y KyKypy3bl M copro 6enKoBble Tela 3HA0CTIepMa COCTOAT U3 MAaTPULIbI U
BIABJIEHHBIX B Hee OKPYIJIblX GeJIKOBbIX rpaHyl. MaTpuUuHbie OelKU ABJSIOT-
csl TJIIOTENIMHAMH, a 6e/1KW TpaHyl — MpojlaMUHaMu. MaTpHUuHbIid 6enok xa-
paKTepu3yeTca OMHOPOAHOW CTPYKTYPO#, Toraa Kak 6eJiKoBbIe rpaHyJ/ibl UMe-
10T TJIACTUHYATYIO CTPYKTYPY C BXOASILIMMH B Hee AunonporedHamMu. B sn-
JocrnepMe 3peJIoro 3epHa MilleHU bl OTKJIaAbIBaTcs 6e/ikoBble 00pa3oBaHUs
B BMJie HeNpepblBHOH 0eIKOBOM MaTpUlIbl KIMHOBUIHOW GopMBI M B BUile
BbIMYKJIBIX CEPrIOBMAHLIX 30H Mo MeMDOpaHOoM, OKpyXalollel KpaxMaiibHbie
3epHa. C 3TUMU NpeacTaB/ieH UAMM COOTHOCUTCS Klaccudukanms Tecca (Hess,
1954), no koTopoii 6eTKM MYKH pasfefsaioTcs Ha NPOMEXYTOYHbIE (LIBUKENb)
¥ npukperuieHHsle (xadT). I[TpoMexyrouHble 6eaKy pacnojlaraloTcsl Mexay
KpaXMalbHbIMHW 3€PHAaMU U COOTBETCTBYIOT Oe/ikoBOH MaTpHLe, a TIpUKpEr-
JIeHHble MPeNCTaBAAIoT cO00 0CTaTKU MeMOPaH KpaXMaJibHbIX 3epeH. ¥ pXu
Y NeHUUbI TIpUKpenieHHble Oe/IKH XapaKTepHU3YyIoTCs JIyYIUUM aMUHOKMC-
JIOTHBIM cocTaBoM. [1pU pa3mMorie TBepAbIX ¥ CTEKJIOBHIHBIX MATKHX TUEHUL
packoJi KOMIOHEHTOB MPOUCXOOUT Yepe3 KpaxmaibHOe 3epHO M 3amacHoi
Genok, B pe3yJkTaTe 4ero KpaxMalbHble 3epHa paapyiuaiorcs. [1pu paamone
3epHa ¢ MyYHUCTbIM HIOCIIEPMOM TPeLMHbBI 00pa3yloTcs He B KpaxMabHbIX
3epHax, a BOKPYT HUX, TaK KaK Mexay 6eJIKOM M KpaxMajloM CyllIeCTBYET OT-
HOCHTEILHO c1aboe B3auMoJeHCTBUE.

benkoBbie ppakUMH 3epHOBBIX KYJILTYP NIPEACTaBSIOT CO00ii reTeporeH-
HYI0 CMECbh OTAENbHBbIX KOMIOHEHTOB, CXOAHBIX MO psAny PU3MKO-XNMUYec-
KHX CBOHCTB. B TO )Xe BpeMsI KOMITOHEHTH! OTANYAIOTCA 110 37AeKTpodopeTH-
YeCKOi MOJABUXHOCTU, MOJIEKYJISIpHOW Macce, aMUHOKHUCIIOTHOMY COCTaBy
M CIIOCOGHOCTH B3aUMO/eiicTBOBATh APYr ¢ APYroM MpH MOMOLM pa3iny-
HBbIX TUNOB cBA3eil. B ansGyMuHax MArkod MueHUUb! 3J1eKTpodope3oM B
[TAAT ¥ KpaxmaibHOM rejie o6HapyxeHo 14—21 cy6beanunil, npeobnana-
IOIIMMH Cpey KOTOPBIX [10 KOJIMUECTBY ABASIOTCA CyObeAMHULBI C MONIEKY-
napHo# maccoit okojo 11 1 20 k. DT KOMNOHEHTH pa3ivyaloTcs Mo ¢o-
AepXaHUIO JIM3UHA, aJlaHUHa, TpUTITo¢aHa U TUCTUINHA, OHU OTCYTCTBYIOT
B TBEpAOH MilleHULIE.
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B 3HmocnepMe MArKoi nuieHuLsl oGHapyXeHbl JOMUHUPYIOLUIME o.-[JI0-
OyJIMHBI C MONEKVIAPHOIL Maccoit 24 k1, B 3apoasiiie — +-I;106y 11 HbL ¢ MO-
nekynapHoii maccoit 210 1. K rnoGynuHaM oTHoCAT U crieurdudeckue 6em-
KM, BblIe/IeHHbIE B KpUcTajUIyecKoli hopMe M3 OeH3XHOBOIO 9KCTPaKTa MyKH
(IlypOTHMOHMH T1IeHMLIbl, TOPAOTHOHMH siuMeHs). B 3epHe oHU colepxaTcs B
BUIE JIUIONPOTEMHOBOIO KOMILIEKCa, UMEIOT MOJIEKYISIPHYIO Maccy OKOJIO
7 k. T1onoxurenbHOro BIMSIHUA 3TUX 6eNKOB Ha xie0oneKapHble CBOICTBA
MYKH He YCTaHOBJIEHO.

C noMoLibio HOHOOOMEHHOM XpoMaTorpaduH, reabxpomarorpaduu, 31eKT-
podopesa U ApYTUX METONOB eauaduHosas HpaxkLIMA [MUIeHULb] pa3nesieHa Ha 60J1b-
LI0€ YU CJI0 MHAUBUAYATbHBIX KOMIIOHEHTOB. J1eKTpodopeTHYeCKie KOMITOHEH-
Tbl IIMaAMHA YCIOBHO OOBEAMHSAIOT B MOPSAKE YMEHbLIEHMS 31eKTPodOpeTH-
4eCKOoi NIOABMXHOCTH B KUCJIOM cpefie B YeThblpe IPYMIILL: a-, -, Y- U w-IJIU-
aZiHbl, KaXJas U3 KOTOPbIX COCTOMT U3 HECKOJIbKUX KOMIIOHEeHTOB. Ob1liee
4ucao GenKOBRIX KOMIIOHEHTOB B MilleHuite MoxeT focturars 40—50. ITpu
CTPOTO Ofpe/iefieHHbIX YCaoBUsX aekTpodopesa B [TAAT mim xpaxmanbHoM
rese 371eKTpodopeTUYECKUIi CIIEKTP PaccMaTpUBaeTCsl KaK FTe HOTUITMYECKU I
NpU3HAK BUAA Y copTa nuueHMusl (puc, 2.13). DTaIOHHBIH CIIEKTP COOePXUT
30 no3nuuMii, KOTOpkIE pacrpeae/sioTcs Nno ¢ppakuMsaM cieayoluM obpa3om:

a 01234567 P 12345 y12345 w 123456789101112

o B Y o
— "~ —A

N
| 234 56712;45 12345 23456 7 89 101112
1 ‘ ' b
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L1

[ ; ‘
o i I
b

i 1 |

Puc. 2.13. DT1an0HHBIi 3/1eKTpoGOpeTHIECKH I CMIEKTp IIMaauHa MiMeHHLbI
[B. KoHapes, 1983]

B cooTBeTCTBUM ¢ 3THMM 3TaloHOM MIManMH copTa JioTtecuenc 230, Ha-
NpUMep, 3alIMChIBaeTCs Tak:

a 567 B 2345 y 2345 w 34689

boblnMHCTBO MManuHOBLIX Ge1KOB NOCTPOEHO M3 OAHOM MOJUMENTUI-
HOM Leny ¢ MosekyasipHoit Maccoit 30—45 kIl ¥ BHYTPUMONEKY/ISIPHbIMM AU~
Cy1bbUIHBIMY cBS3AMM (puUC. 2.14). B MeHbllieM KOJHYECTBE B COCTaB IVIMAIH -
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FMHaauH

S—S S5—S S-S
S—S§ S—S S—S—

TNOTELIUH

Puc. 2.14. IncynbduaHbie cBsi3y B IJIMaiMHe ¥ [JIIOTEHHHE

Ha BXOAAT O6eJIKY ¢ MOJIEKyIsipHOM Maccoii 22; 25,6; 48,8; 57,3 k1 u 64—80 k[,
a TaKxXe OUMepbl, MOCTPOEHHbIE U3 OAHOLEMNOYHBIX MOJIEKY/ IJIaBHOIO TUNa
(36,51 44,2 x1). OT Apyrux KOMMOHEHTOB B 60JIbIIEH CTENIEHU OTJIMYAIOTCA W~
IUanMHbl, UMelolUMe c1abblif 3apsi, BblcOKOE CoiepXXaHUe IyTaMUHa, riy-
TaMHWHOBOI KUCNOTbI, MPOJIMHA, THAPODOOGHBIX OCTATKOB aMUHOKHCNIOT U He
cojepxalliye UMCTHHA U METUOHUHA U, COOTBETCTBEHHO, BHYTPMMOJIEKYIAP-
HBIX JUCYTbPHUAHBIX cBA3eil. B nUTaTeIbHOM OTHOILEHUHU w-TIHAAUHBI ABJIS-
I0TCS LEHHbIMM KaK HCTOYHMKH —NH, rpynn v nposinHa, HeoGXoauMBbIX 415t
OMOCHHTEe3a AMUHOKHCJ/IOT M a30TUCTBIX OCHOBaH KA. loNoTHUTENILHO B COCTaB
rnanyHa BXoaaT HU3KoMoJieKynsipHble 6enku (5—10%) Tuna anbGymMHOB, [J10-
oynunoB (11—12 xJ1) ¥ BbicOKOMoneKysipHast Gpaklus («HU3KOMOJIEKYASD-
HBI JIIOTEHHH») ¢ MOJIEKYIsIpHOIA Maccoit 104—125 k1, (6%).

IporaMHHBI APYrMX 3JIAKOB TaxKe 0Opa3yloT HHAMBUAYATBHbBIE 3JIEKTPO~
dopeTHueckHe CreKTPhl, MO3TOMY, KaK M y MIIEHULLI, OHU MCIONb3YIOTCS B
POJIH 6eJIKOBBIX MapKepOB TSl onpeae/ieHUsI BAAOBOH M COPTOBOI MpHUHaIeX -
HOCTH NMPH BbIBEAEHHUH HOBLIX COPTOB, OCHOBBIBASICh HA 3aBUCUMOCTH LIEHHBIX
XO351CTBEHH bIX [TPU3HAKOB 3epHa (YpOXKaifHOCTh, 3aCYXOYCTOHUYHUBOCTD, HECTIO~
cOOHOCTb K MOJIETAHUIO Y JP.) OT MPUCYTCTBHS KOHKPETHBIX KOMITIOHEHTOB.

[ioTeHUH NMiueHULbL siBAsieTCs OoJlee reTeporeHHoO#M 6esikoBoi dppakiLMei
MO CpaBHEHHIO € INTHAIUHOM,. OH COCTOMT U3 MHOTHMX KOMITOHEHTOB ¢ MoJie-
KynsipHoit Maccoit oT 50 no 3000 k/1 1 6e3 pa3pbiBa AMCYNbMOUAHDBIX CBSA3€Eil He
criocobeH MUIPUPOBaTh B reJib pH 35iekTpodopese. BoccTaHOB/IEHHbIH TITI0-
TeHUH pasfaensieTcs NpH 3JIeKTPOPOPETHUECKOM aHANIU3e He MeHee YeM Ha
15 KOMITOHEHTOB, COCTOSILLIMX M3 ONHOH NOJMMENTHUAHOM LIeMY C MOJIEKYNISIP-
HbiMU MaccaMu oT 11,6 mo 133 k/I. HekoTopbie M3 HUX UIEHTHYHBI MOJIEKY-
JlaM rnuaguHa (36—44,6 k/1), apyrve — MosekyiaM aibOYMUHOB U I100YJIH-
HoB (11,6 k]1), a TpETHM NpeacTaBsoT cob0ii criedUYecKUE BLICOKOMOJIE~
KynsipHble cy6beanHuLbl (102, 124, 133 kJ1). DTH aaHHbIE MO3BONAIOT YTBEP-
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XAaThb, YTO INTIOTEHUH — 3TO 6eJIoK, MMOCTPOEHHBIA U3 MHOIMX MOJUNEeNnTUI-
HBIX Leiled, COCUAMHEHHbIX MEXTY CO00M dncynbduaHbiMH CBsi3AMHU. Pacye-
Thl MOKa3bIBAIOT, YTO HA KaXAYO MOJUNENTUAHYIO LEMNb [JIIOTEHUHA MPUXO0-
InTCs 2—3 nucyabdUIHbBIE CBS3HM ¢ COCEIHUMU Liensamu (DpapT, 1968).

U3yyeHuo 3anacHbIX 6eKoOB, 0cOGEHHO IMIOTEHHMHA, OTBOAUTCS BaXKHas
POJb, OIHAKO CTPYKTYpa UX OCTaeTcs 0 KOHLIa He BhISCHeHHOI. [laBHO# Tpy .-
HOCTBIO 11pH BLISICHEHUH OCOOEHHOCTEN CTPOEHUSI SIBASIETCS CMTOCOOHOCTDL 6e1-
KOB K arperaliMy, KOTopyo TpYAHO NPeoaoJeTh H3BECTHBIMHU B HacTosILLEE Bpe-
Ms1 MeTogaMHu. [lo cux nop M3yyaloTcsi 3HaYeHUsT MOJIEKYJISIPHBIX Macc KOM-
MOHEHTOB U Liesioro Oejika aToi ¢pakuuu. Tak, 1Mo nocieJHUM JaHHBLIM OTe-
YeCTBEHHbIX YUE€HBIX, [JIIOTEHHH COCTOUT U3 GeJIKOBbIX YaCTHil, BKJTIOYAIOLLIUX
HECKOJILKO CYObeAHMHHUL ¢ MoJIeKyasipHoit Maccoii Bcero 100—-300 kI, Torna
KaK Ha J10JTIO YacTHL| CBEPXBLICOKOI MOJIEKYJISIPHOI MacChl M OHOLETIOUHBIX
MOJIEKYIT TIPUXOIUTCSA He Gonee 20%.

[TpentoXeHbl HECKOJBKO THIOTE3 CTPOEHUS MIIOTEHHHA U KJIEHKOBUHBI,
OJIHaKO HM OJHa U3 HMX He JaeT MOJHOro OTBETa Ha BOIIPOChI B3aMMOCBS3H
ero ocobeHHOCTEH C MPUPOAOIT BA3KO-31aCTUUHBIX CBOMCTB MIUEHUYHOTO Te-
cTa. Jlo KOHLa He BBISICHEH BOMPOC, YEM OTAHYAIOTCS TIIOTEMHEI 3epHOBBIX
KYJIBLTYp, CMOCOOHbIX U HE CMIOCOOHBIX K (POPMHPOBaHHIO KIIEHKOBUHHOIO
koMmrutekca. [To npeacraBneHnsiM DBepra, 3TO pa3inyue oGYCIOBIEHO Heo-
JMHAKOBBIM CMOCOOOM cOeIMHEHHS OTAENbHBIX TOJUNENTHAHBIX Liened ye-
pe3 aucynbdUAHbIE MOCTHKH TIpHU 06pa3oBaHUU MOJUMEPHbBIX MOJIEKYJI [110-
TeJauHoB. Kax1as noannenTuaHas Lienb, COEAUHSIACDH C APYTUMH, MOXET YBe-
JIMuMBaThcs B IIMHY, 0Opa3yst cTpyKTypy JiMHeiHoro thna. Eciu xe nonu-
NenTUAHbIE LEeNU COeUHSIOTCS GONBIIMM KOJUYECTBOM TONepeYHbIX AU-
cyIb(pUAHBIX MOCTHKOB, TO BO3HMKAET pa3BeTB/CHHAs TpeXMepPHas CTPYKTY-
pa, obyiagaolias OTHOCHTEIbHO BHICOKOI KOMMAKTHOCTBI0. [NI0TeIMHBI 3ep-
HOBBIX KYJbTYp, 006pa3yolnX KJieidKOBHUHY, 061a8al0T TMHEHHON CTPYKTY-
poit B OTJIMYME OT [JIOTEJIMHOB KYJBTYP, He CMOcoOHBIX (OpPMHUPOBaTh e
(oBec, KyKypy3a).

Peosnornueckue cBoicTBa KIEHKOBUHBI M TECTA NOJYYaloT DoJjiee MOTHOe
000CHOBaHME, €CIM NPUHATL THHEAHYIO CTPYKTYpPY IVIIOTeHWHA, TOraa v BA3-
KOCTb TeCTa U3 MILUEHMLIbI, PXXH U SUMEHS MOXHO OOBSICHUTb CWIbHBIM pac-
KpyYHBaHHEM JOCTAaTOYHO THOKUX LLEMeil U NOCTOSHHBIM NepeMellieHUEM MX
OTHOCHUTENbLHO ApYr Apyra. CBOCTBO 3/1aCTUMHOCTH BO3HHUKAET BCJEACTBUE
TeHAEHLMU PACTAHYTbIX, He3aKpYyUeHHbIX MOJHUMENTUIHbIX Liereid BO3BpaTUThb-
csl K UX IpexXHeit koHdopMauuH. [TpMYHHOIM e OTCYTCTBUS BA3KO-3/1aCTHY -
HbIX CBOMCTB OBCSIHOTO M KYKYPY3HOTrO TecTa sIBJISIeTCsl BeTBALUMICS cnocob
coeIMHEeHUSA NOJUIENTHAHBIX LieTnei, XapaKTepH3yIoLlKiics TpeXMEepHOH pa3-
BETBJIEHHOM CTPYKTYpOil.

Bo BceM MMpe MHTEHCHMBHO IPOBOISTCS HMCCIeN0BaHMKS, MOCBSLLEHHbIE
3aBUCUMOCTH XJIeGoneKapHbIX Ka4eCTB MILIEHHULIbI OT MOJMUIENTUAHOIO cocTaBa
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TJIIOTEHUHOBO (DpakLIMH B CBSI3M C pa3iMuMsIMH COPTOB M K1accoB Ha reHe-
TUYECKOM YpOBHe. YCTaHOBJIEHO, YTO Haubojee BblpaXXeHHOe BAUSHHUE Ha pe-
oJloTHYeCcKHe CBOMCTBA KIIEHKOBHMHBI M KayecTBO XJieGa OKa3blBaeT MPUCYT-
CTBHE BbICOKOMOJIEKY/ISIpHbIX cyobeauHuL rnoTeHUHa (100 x/1) unm cootHo-
LWeHHe BBICOKO- U HM3KOMOJIEKYJISIPDHbIX cyObeaMHMU. Bcero oGHapyxeHo
OKOJI0 25 cyObeAMHHLL C BbICOKOM MONIEKyNsipHOil Maccoit, 3—5 U3 HUX npu-
CYTCTBYET B KaxuioM copTte. Kaxnoii cyobeiMHHULIE MTPUCBOEH HOMEpP B 3aBU-~
cuMocTH ot noapuxHocTH B [TAAT ¢ JI/1C-Na, u BoiSCHsIETC KOHKpeTHas
poJib ee B obecrnieue HUM KayecTa 3epHa. Hanpumep, 98% amepHKaHCKHX cOp-
TOB NUIEHULBI, XapaKTEePU3YIOLILUECS BBICOKOM «CUJIOit» U XOpoLlIeit 3/1acTUY4-
HOCTBIO TeCTa, coepxXaT cyobeauHHULbl 5+10, CHHTe3 KOTOPBIX KOOUPYETCs
xpoMocomoit 1]1, Torna Kak y aHrMHACKHUX MILEHUL] C HU3KUM Ka4yeCTBOM OHU
BCTpeyaloTcsl ToAbKo ¥y 19% o6pasiioB. Takas xe KapTHHa HabmogaeTcs U B
OTHOLLIEHUH BbICOKOMOJICKYJAPHBIX cyObeauHull 7+8 u 749, KoaupyeMbix
xpoMocoMoii Bl.

Peoniornyeckme CBOMCTBa KJIEHKOBMHBI M Ka4yeCTBO MUIEHUYHOTrO xjieba
3aBUCAT HE TOJBKO OT NMPUCYTCTBHUS BbICOKOMOJIEKYASIPHBIX CYOBECAUHULL
(60%), Ho n oT Hanuuus xpoMocombl I BL/1RS (7%), nonumopdrsmMa HU3KO-~
MOJIEKYJISIPHOTO IIOTEHHWHa, rMHUaguHa (a-, B-, Y-, w-), KonuyecTsa benka u
aKTUBHOCTH o.-amuiiasbl (31%). [NoTeHHH TipUaaeT KJIeHKOBUHE yNpyrue
CBOIACTBa, a MIMaIMH 00YCAaBAMBAaET PaCTAXMMOCTb M CBA3HOCTb, TO €CTh HU
[JIIOTEeHUH, HU [IHaldH B OTAEJIbHOCTH He 00/1analoT XapaKTepHbIMH peoio-
TMUYECKMMH CBOHCTBAMM KJICHKOBUHBI, TOJILKO B3aMMOIEICTBHE 3THX (hpak-
UWHA B eIMHOM KOMIUIEKCE CO3[aeT KJIEHKOBMHHBIN GEJIOK CO BCeMU NpUCY~
LLIUMH eMy 0coOeHHOCTSAMM. [1peamnosaraior, YTo «MOJUNENTUAHBIE LIENH [JIN-
aJlHa B Pa3HBIX MECTAX U Pa3HbIMU CBS3SIMU COEIUHSIIOTCS C MOJUMEPH3O-~
BaHHBIMM MOJIEKYJIaMH TTIOTeHUHOBOH hpakLIMK, OOBEAUHSS UX B CJIOXHYIO
TPeXMEPHYIO CETKY INeperuvieTalolnxcs NoJIMNeNTUAHBIX LUeneil» (A. Bakap,
1975). B cTpyKType Takoit CeTKH 3HaYHTeIbHYIO POJIb MIOMUMO KOBaJIEHTHBIX
IUCYNbPUAHBIX CBA3eH UIPalOT HEKOBAJIEHTHbIE B3aUMOAEHCTBUS: BOAOPOI~
HEbIE, 3/IEKTPOCTaTUYeCKHE (MOHHbIE) CBSI3W M ruApodoGHOe B3auMoaeiicTBHE.
BceM MM oTBOAUTCS BaXKHas! poJib pU OObACHEHUH pa3IMyuMil B peojioruyec-
KHX CBOWCTBAaX KPEeNKOH U cj1aboi KNeiiKoBUHbBI (PacTAXHUMOCTH, CBSI3HOCTH,
YIIPYTOCTH, 3JIACTUYHOCTH).

AMHUHOKMC/IOTHBIA COCTaB KileiiIKOBUHHOrO Gesika U COOTHOLIEeHMWE Ina-
IUHOBOW U NIIOTEeHMHOBOM (ppakuuii He SIBJISIIOTCS MoKa3aTesIIMU ero Kaye-
CTBa, TOrAa KaK pacTBOPUMOCTb, COAEPXXaHUE BONOPOAHbBIX, AUCYIbOUAHBIX
CBSi3eil U BUCKO3UMETPHUYECKHE XapaKTEPUCTUKU COOTHOCATCS ¢ pa3iUuUsA-
MH PeoJIOTMUECKHX XapaKTePUCTHK KJIeHKOBUHEL. Kpenkas kielikoBuHa oT-
JIMYaetcs OT cj1aboil MeHblUeil pacTBOPUMOCTBLIO B pa3sHbIX PaCTBOPUTEISX,
GOJIbIIMM KOAHYECTBOM BOAOPOAHBIX U AUCYJIbMUAHBIX CBS3ei, MEHbLLIUMHU
3HaYeHUSAMH XapaKTePUCTUYECKOM BA3IKOCTH (1)), YAeNbHOTO TMAPOAHHAM M-
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yecKoro o6beMa M 0CEBOTO OTHOLLEHMS YacTull (B/a). YacTuiibl Kpenkoi Kiei-
KOBMHBI MMEIOT YILIOTHEHHYH CIPYKTYpY, C/1a00il — pa3pbiXileHHYIO.

Boiee Bricokas ckopocTb arperaliy 6eJ1KOB KJ1eiKOBUHbI XOPOLUEro Kaye-
CTBa [1pY AeHCTBUU Ha HUX CONleii CBUIETENBCTBYET O Hobliiei ponu runpodob-
HbIX B3aMMOIEHCTBUMA B CTPYKType KDPEIKOM KJIEHKOBUHEI 10 CPABHEHHUIO CO
cnaboii. YcTaHOBNEeH G0bLUIKI BKJIaA 3TUX BUIOB B3aUMOIEHCTBUI B arpera-
LLMIO [JIIOTEHMHA Y ero ¢ppakuuii. s ynpyroi, anacTUYHOM KieiiKOBUHEL Ha
noJ110 6e1KOB INII0TeHKMHA, TIepeLUeILero B pacTBOP 3a cUeT pa3pbiBa rMApodo6-
HbIX CBfi3ei, puxoauTcs 25,4%, uoHHbIx — 17,3%, BogopoaHbix — 56,3%, B TO
BpeMsl KaK [JIs1 HEyNpyroi U pacTsbKMMOM K1eiiKOBUHLI pacripeaeseHue Genka
10 PacCTBOPUMOCTH COCTaBJIsIeT, COOTBETCTBEHHO, 7,1; 12,8 1 80,1%. Vanuiunsns
«ruapogobu3alus» NOBEPXHOCTH GeJIKOBBIX MOJIEKY (IeACTBUE XXVPHbBIX KUC-
JIOT, Te[L10Bas1 AcHATypallus U T. [I.) IPUBOAUT K YXYAUIEHHUIO PEOJIOTUUECKUX
CBOJCTB KJ1eAKOBMHbI (CBA3HOCTH), CHWXXEHMIO TMApaTallMM U pacTBOPHMOC-
TU. TakuM 06pa3oM, pa3Hasi cTeneHb YIIPYIrOCTH, PaCTSDKUMOCTY U CBSI3HOCTH
OIpele/seTCsl pa3IMYHbIM COOTHOLIEHMEM CHJ1 KOBAJIEHTHOIO M HEKOBA/IEHT-
HOro XapaxTepa (ruipodobtsbie, HOHHEIE, BOAOPOAHbIE CBA3M) KaK BHYTPY dpak-
UM KIeHKOBUHbI, TAK ¥ Ha YPOBHE B3aMMOAEHCTBUSA UX APYT C ADYTOM.

IIpu3HaBasi 3a [JIMaOMHOM U IJIFOTEHMHOM IJ1aBEHCTBYIOLIIYIO POJib B obecrie-
YEeHHMU KaueCTBa K1efKOBHUHbI, HeO6XOAUMO YUUTHIBATh POJib HEGENKOBbIX COEIH -
HEHUI1 B GOPMHPOBAHUM €€ CTPYKTYPhl. BbiCOKasi peaklIMOHHAsA CITOCOCHOCTD
XMMUYECKUX [PYILIMPOBOK MOJjIeKy. 6elika feslaeT BO3IMOXHBIM B3aMO/IEHCTBYE
UX CIMIKAAMU Y YIJIeBOAaMU H 0Opa3oBaHKe, COOTBETCTBEHHO, IUIIOIIPOTEUHO-
BBIX Y [JIMKOIIPOTEMHOBBIX KOMILUIEKCOB, OKa3bIBalOLLIUX BIMSIHYE Ha CTPYKTYPY U
CBOMcTBa KiIelKoBUHbI. Oblienpy3HaHa rMroTesa, [1o Kotopoit pocoauuasl
ABJISIOTCA COCTAaBHOM YaCTbiO JIMIONPOTEUHA, BLINIONHSIOLIETO POJb CJIOUCTOM
CTPYKTYphl MeX1y 6e/1IKOBbIMH IL1aCTHHKaMU U obecrieyrBajoLlero rehopManuio
ckonbxeHus (Ipocckpeiitii, 1960). B uenoM xe ocobeHHOCTH B3auMoaeicTBHSA
6e/1KOB M ApYTMX BELIECTB 3€pHa OCTAIOTCS 0 KOHLA He U3yYeHHbIMU.

C Ki1elAKOBUHHbBIM KOMIUIEKCOM IMILEHM1IbI HAXOASTCS BO B3aMMOJECTBUY
[IpoTea3bl, UX 6e1KOBbIE HHTMOMTOPLI, aMWIa3kl M JIMINIOKCUIeHa3a (TabJ. 2.4).
IMpoteassl M3BNEKaIOTCS 1EJOYHBIM PACTBOPOM COAbI, f-aMila3a — BOJHBIM

Ta6muua 2.4. DepMeHTaTHBHAs aKTUBHOCTb Oe/1KoB KieiikoBrHbI [M. [Tonos, 1998]

AKTHBHOCTB (PepMEHTOB, el,/T KIeHKOBHUHEI
PacTBODHTEL PacTBOpeHHbI/A
p 6enox, % IMpoteasnl | JIunokcureHasa | B-Amwiasa
! AAzm/r AA234/r AAS?S/r
Cona 0,35%-a 23,3 5,94 0 0
Cnupr 70%-i 49,1 i 0 0 1560
Inyratuon 0,75%-i1 92,7 0 780 9835
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pacTBOpPOM CNUPTAa, a IUMOKCHUIeHa3a U f-aMHjia3a — pacTBOPOM IJIIOTaTHO-
Ha. B nokosiuieMcs 3epHe hepMEHTHI HEe MPOSBAIOT CBOE aKTUBHOCTH, TOT-
Ja KaK MpU NpopacTaHMM OHU y4acTBYIOT B pacliajlie ¥ NpeBpallicHUAX 3anac-
HBbIX MUTaTeNbHbIX BelllecTB. He MeHee Ba)cHas poJib OTBOANTCA PepMEHTaM U
npu tectoBefeHUH. [lpoTeassl, YaCTUUHO [e3aKTUBUPYA OeNkU, ocnabiaAoT
KJIEKOBUHY, TMMOKCHUTeHa3a, MPH YYaCcTUM KOTOPO# MpPOLYKThl OKHUCIEHUSA
SKMPHBIX KMCIOT oKHesii0T —SH rpynnbl 6enka, ykperuisiet ee. BoicBo60X-
JeHHe TUIOKCUTeHa3b! U3 KJIeHKOBUHbI MPOUCXOIUT B IMPUCYTCTBUM BOCCTa-
HOBJICHHOTO TJIIOTaTUOHA, C IPYrOd CTOPOHBI, 3TO Xe COeAUHEHHEe, MPUHU-
Masl yyacTve B TUOJIOBOM OOMeHe ¢ KJIeHKOBUHOW, yMeHbLIAeT KOJNMYECTBO
S-S cBsa3seii ¥ ocnabiser ee. TakuM 06pa3oM, hepMeHTHBIE CUCTEMBI B KOMIT -
Jlekce ¢ K1eHKOBUHHBIMU 6e1KaMH BbICTYHAIOT B POJIM peryistopa KayecTBa
xJieba U3 MIeHULbI.

Cpeny 31aKoBbIX KYJIBTYP 0cO60r0 BHUMaHHA 3acyXUBaeT 6eIKOBbIif KOM-
TL1€KC NMEPBOMA UCKYCCTBEHHO CO3AaHHOI 3epHOBOW KYNLTYpBI, ITOJMYYeHHOM

Ta6auua 2.5. AMUHOKHUCAOTHLI cocTaB 6e/IKOB MYKHU
(B r Ha 100 r 6enka)

AMUHOKHKCROTa Aiposas Tputukane Teepuas
pOoXb nileHuua
JInaun 3,49 2,80 2,29
Tuctnanu 2,14 2,34 2,37
ApryUHWH 4,55 4,77 3,64
AcTaparuHoBasi KUcjioTa 6,82 5,67 4,62
TpeoHun 3,26 3,05 2,82
CepuH 411 4,37 437
InyraMuHoBast KUcnoTa 30,51 32,91 35,78
Mpoann 15,29 14,18 13,92
IumH 3,82 3,87 3,52
AJaHHH 4,06 3,55 3,27
LucruH 2,65 3,22 2,66
Banuu 5,22 4,93 4,77
MeTHOHUH 2,15 2,25 2,14
W3oneitumn 421 4,37 451
JNenumn 6,65 7,55 7,46
TupoauH 2,16 2,81 2,67
Penmnanaunn 5,16 4,98 5,48
AMMMaK 3,40 3,25 3,91
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npu ckpewpanuy mueHuus! (Triticum) u pxu (Secale) — Tputnkane. C tou-
KM 3pCHMA TUTATEIbLHOCTH TPUTHKAIE — LIEHHas KYJIbTypa, Tak KakK ee OT/IH-
YyaeT OTHOCHTENbHO BHICOKHH ypoBeHb Gesika (11,7—22,5%) 1 yaydileHHbI
aMWHOKMCIIOTHBIN COCTaB 10 CpaBHEHUIO € TilIeHHULEH . AMMHOKHUCIOTHI B TPU-
THKaJle ColepXaTcs, KaK NpaBUJIo, B KOJMYECTBAX, MPOMEXYTOYHBIX MEXY
poautenbckuMU dopmamu (Tad. 2.5). Bonee BricoKoe cofepXXaHue JTN3UHA,
METUOHMHA U APYIMX aMUHOKHUCIOT CYLECTBEHHO [UIS ITUILIEBOM LIEHHOCTH.
B naHHOIt KyJbsType reHOMBbl PXU M TUIEHUUbl HE B3aUMOAEHCTBYIOT MEXAy
c000i1 ¢ 00pa3oBaHHUEM «HOBBIX» 6€KOB, O3TOMY HX 3JIeKTpodoperpaMMbl
ABNSIOTCA UAEHTHUYHBIMH 3jleKTpodoperpaMMaM cMecH 6eIKOB poaUTeSibe-
KUX opM.

INo cpaBHeHHUIO C MMLUIEHALENH TPUTHKAIE COAEPXHUT OOJbllle BOAOPACTBO-
PUMBIX M COJIepacTBOPUMEBIX GeJIKOB, HO MeHbllle — CIIMPTOPACTBOPUMBIX M
3HAYUTENTbHO MEHblile — GeKOB HEpaCTBOPMMOrO OCTATKa, MO3TOMY B XJe-
6orneyeHUH OHa MOXET MCIOJIb30BaThCA TOJMLKO B CMECH C NMILIEHUYHOR MYy-
KOW MM C YNYHIIUTEIAMM.

Benku 6060BbIX KynbTYp

OCHOBHYW 4YacTb ceMsaosieil 6060BbIX KyabTyp (COM, ropoxa, dacoiu,
BUKH) COCTaBJSAIOT 3anacHbie 6e/1KH, ABJSIOLIMECS B COOTBETCTBUM C KJIaCCH-
dukauneit OcbopHa rnodynuuamu. Kpome Toro, B ceMeHax conepxuTcs He-
60JbLIOE KOJIMYECTBO albOYMHUHOB, KOTOpPLIE HE AABJASIOTCS 3aniaCHbIMH 6el-
KaMH. B KayecTBe caMocTOSTENbLHON IPYNIibl B CEMANOIAX He OOHapPYXEHbI
roTennHbl. M3Biekaemble Hle0ubio GeIKU Takxe NpeacTaBisiioT coboii ro-
OYJIMHBI, HO OHU HAaXoasTCsl BO B3aMMOAEHCTBUH ¢ nonvcaxapugamu. Obuuee
cojepXaHHe 6enka B 6000BbIX KYJIBTYpax BbICOKOE U cocTasiseT 20—40% ot
oO1iei Macchl.

W3 cyMMapHOro cosieBoro 0eJ1KOBOro 3KCTpakKTa ocax/aeHHUeM CEpPHOKHC-
JILIM AMMOHHEM BBLLAEAIOT 1Ba OCHOBHBIX [JIOOYJIMHOBLIX KOMITIOHEHTa, I10-
JIYYUBLUME HadBaHWE BULIMJIMHA U JleryMHHa. C y4eTOM 3HaueHUi KOHCTaHT
cennMeHTauuy (cM. KauecTBeHHOe M KOIVUYeCcTBEHHOe onpelefieHue 6enka)
y COM, BUKH, TOPOXa U IPYTUX KYJIbTYp UX HasbiBaloT 7S v 115 6enkamu, cooT-
BeTcTBeHHO. Ob6a 3TH B1Aa GeikoB 06/1a0al0T CJI0XKHOM YETBEPTUYHOM CTPYK-
TYpoii, KoTopas onpeaensier UX GyYHKLMHK 1 cBolicTBa. [Inccouraums 118 6en-
KOB ceMsAH Ha cy6bheIMHULILI 06HapyxeHa ete B 30-e rr. CBeabeprom u Ile-
JlepceHoM, Ho GoJlee eTalbHO OHA M3YyUeHa Mmo3[Hee. YcTaHoBleHOo, yTo 118
6eJIK1 ceMH 600OBBIX IMCCOUMMPYIOT cHayasla Ha 7S cyObeAMHHWLbI, 3aTeEM
Ha cyObeIMHHULBI ¢ KoadhULHMeHTOM ceauMeHTaunu 2—3S. [iuccounauus 118
©eJIKOB MPOTEKaeT CTYNEHYATO MO CXeMe:

11S - 2x7S — 6x3S—12x2S
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Pe3ynbTarsl, nonyyeHHbie METOJOM CEAMMEHTALlMOHHOTO PaBHOBECHS,
CBUAETENLCTBYIOT 0 TOM, YTO Kaxlas U3 2S cydbeauHUL, obpa3syrommxca
Mo/ BJAUAHUEM CWIbHbIX JMCCOLIMUPYIOLIIMX ar€HTOB, TAKMX KaK MOYeBUHa,
COCTOMT M3 OIHOIi NMOJUNENTUAHON LIeNH ¢ MojieKyaspHoil Maccoit 30 x/I
(Tabin. 2.6), a obllee KOMMYECTBO MONUIENTHAHBIX LEereil B Mojsekyne 118
Besika paBHo 12.

Ta6nuna 2.6. MonexkynaspHble Macchl Cy6heqHHRUIL 11S 6e1KOB COX U BUKK

Benok cou JlerymuH BHKH
Cryneus Ycnobus AMccounauvu M M
AMCCOUMALMH S w onekynspHan | o oneKystpHast

» Mmacca, 1 20 Mmacca, J1
118 pH 7,0 12,2 363 000 12,9 362 000
78 pH 4,0 — 180 000 8,0 190 000
3S pH 2,7 3,5 63 000 3,3 60 000
28 4M MouyeBMHa — 31000 1,7 30 000
28 4M ryaHMAMHIUAPO- — — — 30 000

XJTOpHL

Ha ocHoBaHMM JaHHBIX XpoMmaTorpadnueckoro pasfeneHus 6eJKoB Ha
ABAD-uemnonoae, anekrpodopesa B [NAAT, 3HaueHUIA KOHCTAHT ceAUMEH-
TallUM, pe3ybTaTOB aMUHOKUCIOTHOTO aHanu3a U onpeaeaeHUss N-KoH1e-
BLIX AaMMHOKHCAOT /15 6e1K0oB 60abLINHCTBa 0000BLIX KyNETYp GoJiee AeTaib-
HO KOHKPETU3WPOBaHa BbIILIEONHMCAHHAs CXEMa IMCColLIMaLMK ieTyMHHa. [1ns
6enKoB, HanpUMep, BUKK OHa BLITISAAUT CIeAYIOLMM 00pa3oM:

ABC, > 2xAB,C — 4xAB + 2xAC — 6xA + 4xB + 2xC

Kaxnas Monekyna 11S 0e1KoB BUKH COCTOUT U3 LLIECTU OCHOBHbIX (A) M
1IeCTH KUCABIX 2S cybpenuHuL AByX BUnoB — B 1 C. HekoTopsie cBoilicTBa
3TUX cYOBeNNHHUL NPUBOASITCS HUXE:

A B C
S, W 1,40 2,28 2,25
MonekynspHas Macca, KJ1, 243 37,6 32,6
N-koHuesas AK MuumnH JeftumnH TpeoHHH

11S 6en0K cor oTAHYaeTCcsa OT JIeryMHHa BUKY HaJIMYHEM TpeEX, a HE ABYX
THUIMOB KHUCNbIX cyObeAUHUIL Tak Xe Kak U y JleryMHHa BUKU, N-KOHLIeBOM
aMUHOKHCJIOTOI OCHOBHOM ¢paKuuy ABIAETCA NIULUH, a ee MOJIeKyisipHas
Macca paBHa 22,3—24,4 /1. Kucible cyObeIMHULIBI UMEIOT TY )€ MOJIEKYJISIp-
HYI0 Maccy, 4To U cyOreauHULbl B jgeryMuda Buxkd. 11S 6e0K cou MOXeT
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coiepxXaTb HeCKOJbKO TUIIOB U OCHOBHBIX cyObeAMHUL, OJHAKO TOYHO U3Be-
CTHO, YTO MoJiekysia 11S Genka cou Takke COCTOMT U3 LIECTH OCHOBHBLIX U
LIECTH KUCAbIX CYOBEAMHMLL.

OcobeHHOCTH MOAENY YeTBepTUMHOM CTPYKTyphl 11S 6enkoB 6060BbIx
aHaJIOrMYHbl 0COOEHHOCTAM 3TOH Xe cTpyKTyphl 11S OenkoB ceMHaaLaTu
APYTrUX ceMeicTB, OTHOCAILUMXCSA K pUIOreHETUYECKU YAaIEHHBIM IpynnaM
(kanycTa, TbIKBEHHbIe, TpeuMxa, parnc). Tak Xe Kak ¥ IeTYMUH BUKMU, 3€C-
TUH KOHOIUIH, HaripuMep, AIUCCOLMMPYET Ha wecTb 3S cyObeAMHUL, KaX-
asi U3 KOTOPbIX COCTOUT U3 OIHOH OCHOBHOI#1 cyObeAMHHULIBI ¢ N-KOHLIEBbIM
ITUUMHOM M MOJIEKYISIpHOI Maccoii 23 kI M oaHOoIt KMCI0it cyObeIUHULIBI.
AMUHOKHUCIIOTHBIi1 cOCcTaB 3TUX cyObeAMHHULL CXOJEH; OH NpeAcTaB/ieH B Tab.
2.7. JlaHHble N03BOJSAIOT CYUTATD, YTO 11S Genku o61anal0T CXOAHOM YeT-
BEPTUUYHOIA CTPYKTYPO# U UTO UX COOTBETCTBYIOLLIME CYOBeAUHULIbI TOMOJIO-
TMYHBL.

Tabsamua 2.7. AMUHOKUCIOTHBIN COCTaB NOJUMENTUAHLIX Lerneil leryMuHa
BMKH U 3leCTHHA KOHorLH (B 1 Ha 100 r Genka)

OCHOBHbIE LEMH Kucnsie uenu
AMHHOKHC/I0Ta B-uens | C-uenn
SnectuH | JleryMuH | 3BaMTHH JerymuHa | Aerymuna
AcnaparrHosas 12,2 12,1 11,9 12,3 84
TpeoHuH 3,8 3,7 3,0 2,1 2,5
Cepun 4,5 4,7 5,1 4,1 5,2
[1yramuHoBas 13,0 10,2 21,6 19,8 23,7
IMponaun 3,2 4,1 3,0 3,8 5,4
DmunuH 3,1 2,9 4,2 3,6 3,0
ANlaHUH 5,5 5,9 3,3 3,1 1,9
Banux 7,0 7,2 5,1 2,8 2,7
MeTHoHMH 2,9 0,5 1,5 1,0 0,1
W3oneiiumH 4,5 3,7 4,9 4,6 4,2
Jleitumu 7,9 9,5 6,2 5,5 5,9
TupoauH 4.4 42 40 4,0 2,2
QeHunanaHnH 6,1 43 4.5 4,5 34
JInavn 35 44 1,9 3,8 4,1
IctnauH 2,0 1,8 2,6 2,7 33
ApIrMHHH 13,3 10,8 15,3 12,2 9,4
Huctuu (') 0,9 0,8 1,1 0,9 0,8
TpunTtodan 1,4 1,6 0,9 1,8 2,0
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3anacHsle 7S 6Geiky U3y4YeHbl 3HAYUTEbHO MeHbLIe, ueM 1 1S 6enku. M3-
BECTHO, YTO 3Ta HppakLIKs BUKH, FOpPOXa, COM M apaxmuca TaKxe JUCCOLNUPY-
eT Ha cybbenrHuiibl. Tak, y 7S 6€/1IKOB BUKU U COM KOHEYHBIMU IPOAYKTaMH
JMccourauunm aeasioTes 2S cybbenMHULbI, TPOMEXYTOUHLIMU — 4S cybnh-
eAMHULBL. [119 yKa3aHHbIX BUAOB cyObeAMHHU1] TTONYyYEHbl 3HaUEHHUSs MoJle-
KYJSIPHBIX Macc, cooTBeTcTBeHHO, 31-33 x/ v 84 xJ1. YuyurniBas mMoneky-
napHble Macchl 7S 6enka BUKM (186—193 k1) u con (180—193 k/1), npuxo-
JAT K BbIBOAY, UTO MOJIEKYbl 7S 6e/1KOB COCTOAT U3 liecTH 2S cyObeAnHMUIL,
a 4S cy0beIMHUIIBI ABNAIOTCA «1OJyMoJieKylaMu» 7S cyobenMHuU. TakuM
06pa3oM, 0OHapy>KMBaAeTCs CXOACTBO YeTBEPTUYHBIX CTPYKTYp 7S 1 118 6en-
KOB I[JI0OYJIMHOBO# ¢ppakLiMK 6000BbIX. 2S cyObeAMHULLI 7S OeNKOB MexX1y
co0O0it He MIEHTUYHEI.

B nocnenHue ropbl HakaruiMBaeTcs Bee Oosblie cBEleHUH O CyLUeCTBEH-
HOM 3HayeHHUH YeTBepTUYHOM CTPYKTYPhI B peryJiMpoBaHHH Mpollecca ruapo-
Jn3a 3anacHbIX 6eNKOB INpHU npopacTaHuu. Eule kiaccuyeckuMu paGoraMu
. MNpsHuuiHukosa (1939) nmokasaHo, 4To Takye GeKK NMpY MpopacTaHUU ce-
MSIH pacnajaloTcsi Ha HU3KOMOJeKy/sipHble coeqrHeHusi. [lo3xe ObLIO Bbl-
CKa3aHOo MPeAToNoXeHKe, YTO THAPOIU3 3anacHbIX 6eJIKOB NpelliecTBYeT UX
JNccoumnaumni Ha cyosenHnusl (B, Kpetosuu, 1960). IpeanonoxeHue sKc-
MepUMEHTAILHO NOATBEPXKIEHO, U, 6oJlee Toro, ceiiyac U3BECTHO, YTO JUCCO-
LMalius 6enKOB COMPOBOXAAETCS NPeABAPUTENLHBIM Je3aMUIUPOBAHHEM OC-
TaTKOB aMUHOKKCJIOT, HaKOIieHUeM MOYEBHHbBI Y IPOTEKaHUEM psiia APYTHX
NpoUECcCOB, 00iErYaolMX 3TY AUCCOLIUALIUIO,

BesikoBbIi KOMIUIEKC CYMMAapHbBIX IIOOYNMHOB pa3lMUYHbIX BUIOB 6060-
BbIX XapaKTepHU3yeTcsl OTIMYUSIMU B paCTBOPUMOCTH, XpoMaTorpaduyeckom,
371eKTpoOPEeTHYECKOM 1 aMUHOKHCIOTHOM COCTaBax. JTH JaHHbIE UCTIONb-
3YI0TCH B CeJIEKLIMOHHO-TEHETHUYECKUX padoTax [Uis BblBeJEHMSI HOBLIX COp-
TOB pacTeHUH ¢ 3ajaHHBIM KOJIMYECTBOM He3aMeHWMBIX aMUHOKHUCNOT.

Cpenu 6060BbIX Ky/ILTYP B KauecTBe UCTOUHMKA MU1LEeBOro Guosoruyec-
KM LieHHoro Oejika Haubobliuee 3HaYeHHe UMEIOT ceMeHa cod. C X UCTIofib-
30BaHMeM OpraHM30BaHO NMPOU3BOACTBO COEBOIt MyKH (06e3XHpeHHOoH, fo-
JIYXHPHO# U HeoBe3XXUPEeHHOM), KOHLIEHTPATOB U U30JTOB. JlaHHbIe 00 aMu-
HOKHCJIOTHOM COCTaBe M KOJIMYECTBE CyMMapHoro Gejika B [poaykTax u3 6o-
608 cou npuBeaeHH B Tab. 2.8.

Hapsny ¢ 6eixaMu, o651agaioliMMH TKTaTeibHOM 1IeHHOCTLIO, B COCTaB
00060BbIX KYNBTYP BXOAAT aHTHAJIMMEHTapHble COEINHEHUSA, UMEIOLLINE TaK-
xe b6enkoBylo npupoay. OHU TIOHMXAKOT NUTATEbHYI0 LIEHHOCTh OeNnKo-
BbIX TIPOAYKTOB M MULIEBBIX M3aenunii. K TakMM coefUHEHNUAM OTHOCSITCS
UHZUGUMOpbt Npomeas Xexy104HO-KHUIIEYHOTo TPAaKTa U AeKmMUHbL.

B cemeHax cou cogepXuTcs He MeHee NATY UHTHOUTOPOB TPUIICHUHA B KO-
nuyectbe 5—10% oT o6uiero cogepxaHus 6enka. Hanbonee Xopollio n3yyeHbl
nHrnéutop KyHurua, Ha fonio Kotoporo npuxoautcs 90% oOlueil akTUBHOC-
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Tabnauua 2.8. AMMHOKMC/IOTHBI COCTaB M KOTMYECTBO CyMMapHoro Gesika
P nnponykTax U3 60608 cou

MpomykT
Xapaxtepucruka Cocpie | OOEPKHPEH- | e | Waonss
Has cocnast
60651 TpaThi cou Ccou
MyKa
ConepxaHue 6enka, % Ha C.B. 39,6 57,0 68,0 91,0
ConepxaHyie aMUHOKHCIIOT,
r Ha 100 r Genka:
JIA3UH 6,5 6,3 6,3 6,0
METHOHMH t+ LINCTUH 1,3 2,9 2,8 2,2
TPEOHUH 4,6 4,0 43 35
JNENLMH 8,5 7,7 7,9 7,8
U30JIeLIUH 5,2 44 4.6 45
¢beHwanaHuH + TUPO3UH 5,2 8,6 8,9 8,7
BaJIMH 5,6 4,8 4,8 4,6
TpunTogaH 0,8 1,4 1,5 1,2

TH UHTUOHUTOPOB, K BaymaHa—bupk. UHrnbutopel npeacrasnsioT coboit H6en-
KOBBIE MOJIEKYJIbI C MOJIEKYIAPHBIMM MaccaMu 21,5 u 8 /1, cooTBETCTBEHHO.
Jina Hux pacuirMdpopaHa nepBUYHas cTpyKTypa. Tak, caMmblit BLICOKOMOJIEKY -
JApHBIIA — MHrM6UTOp KyHHTUA — MMeeT B cBoeM cocTase 181 ocTatok aMu-
HOKMCNOT U ABe AUCYNbhuAHbBIE CBA3U. PaclierneHue OAHON U3 HUX He BIH-
fleT Ha aKTUBHOCTh MHTMOUTOpA, TOrAa KaK OTHOBpEMEHHOE BOCCTaHOBIEHUE
JBYX CBfi3eii IPUBOIMT K MOJIy4EHHIO HEAKTHBHOIO NPOAYKTa,

[ToHMxeHNe aKTUBHOCTU (pepMEHTOB OENKOBBIMM MHTUOUTOPAaMH CBSI-
3aHo ¢ o6pa3oBaHHWeM YCTOWHYMUBEIX GelloK-OeKOBLIX KOMIIEKCOB, Collep-
XKaL(MX MOJIEKYNy UHIMOUTOpa U O/IHY WIH HECKOIBKO MOJIEKYN (pepMeHTa.
HMeloTcst 1OKa3aTeIbeTBa O CYLECTBOBAHUH B GeKax-MHIM6MTOpax «ak-
TUBHOTO» Y4yacTKa, BCTYMAalOWEro BO B3aUMOJENCTBUE C aKTUBHBIM LIEHT-
pom ¢epMeHTa. B coctaB Bcex MHTMOUTOPOB TPUIICMHA BXOANAT, Pacrnoo-
XeHHbIEe B MPOCTPaHCTBE OCOOLIM 06Pa30M, OCTATKM JIM3UHA UTU apTUHMHA.
benkopbie MHTMOUTOPBI pa3iMyaloTes Mo cneMPUUHOCTH, BhlpaXatollei-
¢ B HEOAUHAKOBOM CITOCOOHOCTH MNMOAABIATE aKTUBHOCTh pa3NnuHbIX dep-
MeHTOB. Tak, HHTU6UTOP KyHMTUA U3 COU MOAaBisAeT aKTUBHOCTb TPUIICHU-
Ha U ¢epMEHTAa KPOBH IJIa3MHUHa, HO CJ1a6o MHIMOMPYET XUMOTPUIICHH, a
MHrMbuTop baymaHa—bupk cHUXaeT akTUBHOCTh He TOJIbKO TPUIICHHA, HO
U XMMOTpPUIICHHA. fIBJsASCh «IBYXLIEHTPOBLIM» MHIMOUTOPOM, MHIMOUTOP
BaymaHa—Bupk olHOBpeMeHHO BCTYMaeT B peakLMIo C ABYMS MOJIeKyJlaMH1
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pa3IMuHbIX PEPMEHTOB U HE MOXET CBS3bIBaThb JIBE MOJIEKYJIbl OQHOTO dep-
MEHTa.,

B TexHonOrHYecKHX NMpoLieccax MpoU3BOACTBA 6eIKOBbIX MPOLYKTOB U3 COU
npeaycMaTpUBaeTCs UHaKTHUBaLMs MHTMOUTOPOB NpoTerHa3 06paboTkoi na-
POM, MHUKPOBO/IHOBLIM HarpeBOM, BbIMaYMBaHHUEM C MOC/ENYIOLUUM KHUTIsiue~
HUEeM U ApyruMu ciocoGaMu. UHakTHBalimsg MHIMGUTOPOB TpUMNicMHa Ha 80—
90% no cpaBHEHHIO C UX aKTUBHOCTLIO B HCXOIHOM ChIpbe YXe€ MOo3BONAeT
OTHecTH Oe/1KOBbIE NPOMYKThI K MUILEBLIM, HE 00/1aat0lLIM OTPULIATETbHBIM
BO3EICTBHEM Ha ODraHM3M.

JlekTuHb! (OT 1aT. — «BBIGUpPATb» ) — 3TO [JIMKONPOTEMHBI pacTH-
TeJIbHOI'0 NPOUCXOXIEHHUS, CBA3bIBaIOUIME OANH MM HECKOJIBKO crieUdU -
yeckMx caxapos. CBoe Ha3BaHMe OHU MOJYYURHM OT U3OMpaTeNbHOM cro-
coGHOCTH BBI3bIBATh arrMOTHHALMIO (arperalimio, cKileBaH1e) IpuTpoLn-
TOB KPOBM, KJIETOK, 6aKTepHit. ATTIIOTMHALMS TIPOMCXOAUT yTeM B3au-
MoaeiCTBUS JIEKTUHOB € YIJIeBOOIHBIMU KOMIMIOHEHTAMHK MOBEPXHOCTH KJie-
Tok. Tak, IeKTHH coeBbIX GeNIKOB, HaNpUMep, crelldrYeH K ocTaTKaM ra-
JlakTo3bl U N-aueTHIratakTo3aMuHa, a armIlOTHHWH 3apojblllieil NeH! -
11kl — K ocTaTKkaM N-aueTunrnioko3aMiHa u N-aleTu1HeipaM MHOBOM KHC-
notel. Ha gonto nekTMHOB B G000BBIX KY/AbTypax nipuxoautes ot 2 no 10%
obuiero 6enka. B ouniieHHOM BUIe NEKTHUHbBI HPOKO UCMONbL3IYIOTCA AN
onpenefieHUs Ipynnbl KPOBH, OYUCTKHU TJIMKOMPOTEUHOB U B KauecTBe
CpeldcTB A U3yYeHUs MOBEpXHOCTeH 300POBLIX M GOJIbHLIX KIETOK, K-
IIEHHBIX HEKOTOPbIX (hepPMEHTOB CHHTe3a o/iirocaxapunoB. Kak cBsa3biBa-
olMe cnellipuyeckre caxapa, JeKTHHbI UCIONB3YIOTCA B KauecTBe 30H-
JIOB s «y3HaBaHWUs» caxapOB Ha MeMOpaHaX KA€TOUHOM NOBEPXHOCTH 310~
POBLIX U PAKOBBIX KJIETOK. ATTJIIOTUHALIMA PAKOBbBIX KJIETOK TPEOYET MEHb-
e JEKTUHOB, YeM 310POBbIX.

OTcyTCcTBME BBICOKOW aKTUBHOCTH JIEKTUHOB, Kak U MHTMOMTOPOB dep-
MEHTOB, B 6€JIKOBBIX MPOAYKTaX U3 ODOOOBLIX ABAsETCS OAHMM M3 CaHUTap-
HO-TMFMEeHNYeCKMX TPeGOBaHMI, MpefycMaTpUBaeMbIX cepTUdUKaLMeil 115
KCTONb30BaHUA UX B XJleboneyeHUH, KOHAUTEPCKOM U APYTUX OTpAacasiX Ipo-
MbILUINEHHOCTH B L1eJiSIX NOBLIIeH! s NH1ieBOl LieHHOCTY u3nenuit. CHuxe-
HUe aKTUBHOCTH TIEKTUHOB IOCTUTaeTcs NpUMeHeHUeM Gollee MATKHUX yCJ10-
BUM, YeM CHUXXeHWEe aKTUBHOCTH UHTMOUTOPOB (HhEPMEHTOB — HarpeBaHHU-
emM npu 80°C.

HekoTopbie Buabl 6eIKOBLIX NPOAYKTOB U3 COM, IH3UMATHYECKH aKTHB-
Hasi coeBas Myka cofiepXart pepMeHTbl: IMTOKCUTeHa3y U B-aMuna3sy. Jinnok-
CUreHasa NpMHUMAET yyacTHe B Npolieccax oToenMBaHUs NILEHUYHONH MYKH
¥ cTabUIN3alnK TecTa XJieGoOyNnouHbIX U3AEAUN, a f-aMuna3a, sBnsscs 60-
Jlee TepMOCTabUNbHOM, YeM MIIEHUYHAsl, JOJNTO COXpaHseT aKTUBHOCTb Ha
paHHMX CTaAUsAX MPUIOTOBIEHUs XJ1e6a, MO3BOJIsAs MHTEHCU(HLIMPOBATh 1PO-
1ecc ra3oo6pa3oBaHUs B TeCTe U ynyyliaTh KayecTBo xjeba.
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Benkyu macau4HbIX KyabTyp

Y MacauuHBIX CEMAH OCHOBHOI 3amacaolileil TKaHbIo 1S 6eJKOB U Y-
MUI0B ABNSieTCS MapeHXNUMa ceMsaaoieil (MoACOAHEYHUK, XIO0MYaTHUK,
parnc), sHIocnepM (CeMeHa KJeleBUHbl, KOpMaHIpa) WiIK OAHOBPEMEHHO
rnapeHxuMa ceMsi1oJiell U 3Ha0CcnepM (XI0MYaTHHK, JieH). 3anacHble GENKH
COCPENOTOYEHbI B NPOCThIX a/IEiPOHOBLIX 3¢pHaXx (CeMeHa XJIoMYaTHUKa,
parica, TopyMLbl) ¥ CIOXHBIX (MOACONHEYHHMK, KiielueBrHa). [IpocThie aneii-
POHOBBIE 3epHa HE coaepXaT MNOCTOPOHHUX COENMHEHU, Toraa KakK ClIoX-
Hble BKJIIOYAIOT OeNKOBYI0 M HeGenKoBylo YyacTh. CnoXHbie ajeHpoHOBbIe
3epHa MoApa3eNsioTCA Ha [Ba TUIa: 3epHa, coliepxaliue robouasl — K,
Mg, Ca-conu uHO3UTHOCHOPHOI KUCTOTHL, M 3€pHA, B COCTaB KOTOPBIX BXO-
OAT robouabl U KpUcTaionabl. KprcTajunonasl pacnosioXeHB B LEHTPe
a1eiipOHOBLIX 3ePEH M OKpYXeHbl aMoppHOI 6e1KOBOM 30HOI1. AneiipoHO-
BOE 3€pHO UMEET BaKyOJIbHYIO MPUPOY, BOKPYT HETO COCPEIOTOUYEHbI JIMIH -
Ibl, HAXOOALIKECS B KIETKE, MOKPHITON KIeTOUuHOMH 060/104Koii (puc, 2.15).
Ha nonto Genka B coctaBe Cyxoit Macchl ajleiipOHOBBIX 3epeH MPUXOAUTCS
60—-80% obuiero Genka ceMeHH.

CosepxaHue 6eIKOB B ceMeHaX MacIUYHBIX KYIbTYp cocTanseT 14—37%
Ha cyxoe BelllecTBO. B ceMeHax noncosiHeyHHUKa 6esloK coepXMUTCsl B KOJIH-
yectBe 15%, B siape — 16—19%, cemenax apaxuca — 20—-37%, KoHoOMIM —
20—-22%, parnice — 25—26%, B aapax kieweBuHbl — 18—20%, B sigpax xjiormn-
yaTHUxa — 34—37%. B Genkax ceMsiH MacAnyd-
HBIX KYNABTYp cofepXxuTtcsi 10—30% annbyMHUHOB
Y 10 90% rno6ynnHoB. beaku aneiipoHOBBIX 3€-
peH (anefipHHbl) npeacTapieHbl BOCHOBHOM [J10-
6yauHamu (80—97%) ¥ He3HAYUTEIbLHBIM KOJIU-
4eCTBOM lbOYMUHOB U TMIOTENHHOB (1—2%).
IponaMHHBl B 2JIEHPOHOBLIX 3epHax NpaKTH-
yecku OTcyTcTBYOT. Kpvcramiona MacinuHbIx
KYJbTYp (KOHOIUIM — 3AeCTHH, KIeLleBHHEI,
XJIOMYaTHHUKa, MaKa) npeacTapaseT coboi Tak-
Xe rno0yJuHb! ¢ MOJleKyasipHoi Maccol ot 15
no 300 xJ1 u Beiuie. B He6onbILIUX KOJIMYECTBAX B
HeM MPUCYTCTBYIOT MMHODHBIE KOMITIOHEHTHI C
MOJIeEKYAsIpHOIi Maccoii okonio 600 k. [obynu-

Puc. 2.15. Cxema cTpoeHHs

CJIOXHOTO0 a_neﬁpoHOBoro Hbl, KAK U aJ'lbﬁyMV[Hbl, ABAAIOTCA CMECBIO UH-
3epHa KJeTKM MacinyHoro  JWUBHAYasibHbIX 6efKoB. B Tabs. 2.9 npuBeneHs
pacTeHus: COCTaB M MOJIEKY/IIPHble XapaKTepUCTHKM Ppak-

{— rnoGoua; 2 — bekosbiA LM D106yaMHOB. 7S dpakuusi OGYJIMHOB Mac-

Kpycraionn; 3 — amopdiias
GeNKOBaR 30HE: 4 — MUMUIHBLE JIMYHBIX CEMAH, KaK M y 6000BbIX, Ha3bIBAETCA

Kaniiu; 5 — Kietoutas ofonotka BULIMJIMHOM, 11S — nerymuHoM. Bece dpakunu
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Ta6imua 2.9. XapakTepucTHKa 6€/1KOBbIX KOMITOHEHTOB
MacJIMYHbIX KYNBTYp

Koapduumenr | Monekynsipuas Conepxatste
Kynerypa ceMMEHTalMy | Macca benka, Genka. %
$20, B ol "7
IMonconHe4yHuk 15 600 11
2 20—50 22
11 340 54
Panc 2 50—75
40
12 150—350
XnonyaTHUK 2 15—50 25
140 45
12 180—200 20
Apaxuc 2 20—50 5-8
142—190 30
13 330 35

OTJIMYAIOTCSI ApYT OT JIpyra o aMMHOKHMCIOTHOMY COCTaBY M IO COOTHOLlE-
HHIO KMCIIBIX U OCHOBHBIX CyObEAUHMULL.

AmopdHasi 30Ha anelipoHOBBIX 3epeH siBasieTcsl 6oJiee reTeporeHHOM Mo
KOMIIOHEHTHOMY COCTaBy, YeM KpUcTa/uiond. B cocTaBe 310 30HbBI HalAEHb!
TJIMKONPOTEMALI U GENKH C CUNBHO BhIPpaXeHHBIMU OCHOBHBIMM CBOICTBaMHU,
crnocoOHble K o6pa3oBaHHI0 UOHHOTO KOMILJIEKCa ¢ GUTUHOBOI KUCIOTOM.
®dusnonoruyeckas pojb GUTUH-6€NKOBBIX KOMIUIEKCOB U TIMKONPOTENIOB
Ha CeroHALIIHUM IeHb 10 KOHLIa He sicHa. [IpennonaratoT, yto o6a BUaa 6en-
KOBbIX 06pa30BaHUit Jlerko MOOMIIM3YIOTCSI B Hayajie NpopacTaHus ceMsiH. Tok-
CHYHBIN 6eJIOK KJICLIEBUHBI PULIMH TaKXE pacrojiaraercsi B aMopgHoli 30He
aJleApOHOBLIX 3epEH.

benku KpucTajuionaa sBISIIOTCS JOJNToBpeMeHHOi ¢opMoit 3amaca, npu
MpopacTaHUM ceMsIH OHM paclafaloTcs Mo3xe, ueM 6e1ku aMmopdHOM 30HEI.
B npocTbix aneiipoHOBBIX 3epHaX OCHOBHBIE 3aMacHble OeNKHU TaKXKE SIBISIIOT-
csl I100yNMHaMU, O YeM CBUIETENbCTBYET UX He3HAYMUTeNbHas 3neKkTpodope-
THYecKasl reTeporeHHOCTb M HU3Kasi pepMeHTaTUBHasl aKTUBHOCTD. BhisicHe-
HHe Borpoca ¢epMEHTaTUBHOIH aKTHBHOCTU CEMSIH UMeeT Oolbllioe 3Haye-
HUe [ISI MOHUMaHUs BU3UOJIOrMYecKOoil POJIH alleHpOHOBBIX 3€PeH, YTO6bI
OTBETUTD, ABJISIIOTCS JIN OHX MHEPTHBIMM XpaHWIMILIAMM GeJ1Ka Wi [IPeACcTaB-
JISOT co60i CTPYKTYphbI IM30COMHOTO THMA'.

! JIN30cOMBI — MeJIKHE OKPYIJIble Teblia, CoaepXalune pepMeHThl M YYaCTBYIOLLHE BO BHYTPHKJIETOYHBIX PO-
ieccax nepeBapUBaHUA GekoB, TMMUAOB M HYK/IEMHOBLIX KMCJIOT.
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B aneiipoHOBbIX 3¢pHax ceMsiH apaxuca, KIelIeBUHbl U APYTUX KYJABTYp
MOKa3aHo NMPUCYTCTBUE ocdartasbl, iIpOTeHHA3bl, aMWI1asbl, JUNa3Ll, MpH-
YeM B CJIOXKHBIX aJleipOHOBBIX 3epHaX (epMEHTHI JIOKATU30BaHbl B aMOp(-
HoH 30He. DTH JaHHbIE, B COOTBETCTBUH C NpeacTapieHusaMy KpeTtoBuya, cBU-
[eTeNbCTBYIOT 00 OTCYTCTBMM MeTaboNMyecKo# MHEPTHOCTH 3amnacHbIX Gej-
KoB. OHaKo 4Ji MPOBEpKH 3TOro nojoxeHus TpebyloTcs Gonee rnybokue
HCCNeqOBaHUSA.

C BonpocoM BO3HUKHOBEHUSI U GOPMUPOBaHUsA alleiipPOHOBBIX 3ePEH Tec-
HO CBSI3aH MeXaHU3M OTJIOXKeHHS B 3arac GejikoB B KJieTKax ceMeHH. [lonara-
0T, YTO Ha NepBOM 3Talle 06pa3oBaHUA alepPOHOBLIX 3€PEH B BaKyoJsIX 3H-
JlocnepMa MosIBASIIOTCS XapaKTepHbIe CTPYKTYPHI (MOJIMCOMITOI00HbIE YacTH-
Libl), Ha BTOpOoM — 06pasyeTcs rnobou ¢ oToXeHHeM GUTHHA BHYTPH U «00-
pacTaHUEM» GeJIKOM CHapyXW, Ha TpeTbeM — (GOpPMHUpPYeTCS KPUCTATIOMUI.
Takum oOpa3om, GeJIKU aneipoHOBBIX 3€peH MacIUYHBIX KyJLTYp [TpeacTaB-
JISIIOT cO00M CTI0XHYIO FETEPOTreHHYIO CUCTEMY, KOTOpas BKJ1lo4aeT B ce0s Kak
CcO6CTBEHHO 3anacHble 6eKH, TaK U HEKOTOPbIe TMAPOAUTHYEeCKHE hepMeH-
Thl, Y4acTBYIoLI[UE, NO-BUIUMOMY, TPH F'HAPOIU3e 3aMacHoro 6eika M pUTHHA
MpHU NpOpPacTaHUHU ceMsiH. MexaHHU3M OTNOXEHHUS Mpo 3anac 6e1KoB Npu 06-
pa3oBaHUM aieiipOHOBLIX 3epeH Pa3HbIX TUIIOB pa3jivueH, HO B IIOOOM cllyyae
B MpoLiecce Yy4acTBYIOT CTPYKTYPHbIE 3J/IEMEHTh! CAaMHUX ajie HPOHOBLIX 3€peH.

B HacTosilllee BpeMsl cylllecTBYET pealbHast BOZMOXHOCTb MOJIyYeHUs U3
Mac/JIMYHOIO Chipbsi KOHLUEHTPUPOBaHHLIX (pOPM Gesika U co3filaHue Ha UX oc-
HOBe HOBBIX ¢popM OeikoBoit nuilK. LenecoobpasHocTh U3BIeUeHUs Gesnka
M3 JaHHOTO BHa CbIpbsl 00yciOB/IeHa ero BLICOKOM MacCOBOM 10/iEl M pa3Ho-
00pa3HbIM aMMHOKHUCJIOTHBIM COCTaBoM. OTIMYHUTEbHOM 0COGe HHOCTBIO MoC-
JIeHero sIBAsieTCS BbICOKOE KOJIMYECTBO TpUNTodaHa, TUPO3UHa U deHu-
ajlaHMHa, a Y HEeKOTOPbIX KYJIETYp — JIN3UHa (parc), cepocoaepXalluX aMH-
HOKHCOT (KyHXYT, MOACOJHEYHUK, paric) U TPeoOHHUHa (parnc, NoACOJHEYHHK);
Haubosee LeHHbIMU B OMONOrMYecCKOM OTHOLIEHHUH SIBASIOTCS GeNlKM parica,
NnofAcoJHEYHHUKa M KyHXyTa (cM. Tabn. 2.10).

bonbllioi mpakTHUYeCKMid MHTEPEC MPeACTARIAIOT H3MeHeHUsS OeIKOBBIX
BELLECTB MacHUYHbIX KYJLTYp NPH NMOAroTOBKE ceMsiH K MepepaboTKe U U3-
BJIEYEHHM IO MaceJ1 Ha MacJio- XU POBLIX MPeANPUITHUSX (CyllIKe, XpaHEHHUH, 00-
PYLUMBaHHUHU, Bjaro-TerioBoit obpaboTke, MpeccoBaHUHU, IKCTPAKLIMU) U MPH
nosyueHUH GeNKOBBIX KOHLIEHTPATOB M U30J151TOB. Hanbonee rnyboko aTv npo-
LtecChbl U3y4YeHbI TS MTOACOJHEYHMKA. YKe Ha MepBbIX 3Tanax cyllKY HauYnHa-
10TCA AeHATypallMOHHble U3MEeHEHUs Oe/IKOB, KOTOpble NMPUBOIAT K CHUXE-
HUIO UX BHOIOTHYECKOH M NULLeBO# LieHHOCTH. [1pyu NoBbIlIeHUH TeMMepa-
Typbl 10 60—90°C pe3ko cHUXaeTcs BA3KOCTb U FMAPOJIN3YeMOCTh CyMMap-
Horo 6Genka npoTeasaMH, Tak KaK U3MeHMBLLASICS CTPYKTypa Noj JeHCTBUEM
Teruia IeaeT HeJOCTYMHBIMH NeNTHIHbIE CBSA3W, HAa KOTOpbIE HAaNpaBJIeHo aei-
CTBHME 3TUX (pepMEHTOB.
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Ta6auua 2.10. CocTaB He3aMEHUMbIX aMUHOKHCIIOT BaXKHEMILIMX MAaCAUUHBIX CEMAH

Hesamenmmbie = — CCMCH:, MT Ha | r benka

aMWHOKHCJIOTHI ozz:t;}ll(ue'i- Apaxuc K:;:;;l((zl::&_) Kymxyt | Xnomuatunk
Banuu 52 50 52 46 45
H3oneiiumx 37 36 40 40 35
JlefiumH 67 70 74 69 57
Jluaun 38 37 60 28 41
TpeoHyH 47 30 42 40 39
MeTuoHuH + UUCTUH 42 25 51 45 25
MeHnnanaHuH + TUPO3UH 80 95 86 83 83
TpuntodaH 17 11 18 15 10

U3MeHeHHs CTpYKTyphl GeJIKOBBLIX MOJIEKYJT TTPH BJ1aXXHO-TerLIoBoit obpa-
60TKe, U3MENbYEHUHN CEMAH, MPOCEMBAHMH N IKCTPAKLIMM BbI3LIBAIOT U3ME-
HeHUs Bo GpakLIMOHHOM cocTaBe 6enkoB. KonnyecTBo aibOyMHMHOB B LLIPOTE
CHHUXaeTcsl B ABa pa3a, COOTBETCTBEHHO YBEJIMUMUBAECTCA NOS [MIOTEJHHOB.
[ToBbinIeHHE TEeMMEpaTypb! CHUXAET COEepXaHue IU3MHA, METUOHHUHA B TI0-
TeJIMHOBOM ¢paKLinK Genka Ha 15—30% B 3aBUCHMOCTH OT BUJIA ChIpbA U TEX-
HOJIOTUUYECKHUX PEXUMOB, BKJTIOUAs MpHEMbl, HarlpaBJieHHble Ha UCKITIOYeHUE
NPUCYTCTBHUS HeXellaTeIbHbIX KOMIOHEHTOB B 1LIPOTe (FOCCUITON XJIOMYaTHHU-
Ka, XjioporeHoBas U KodenHasi KUCIOTbl NoACONHeYHUKA). JleHaTypalMOH-
Hble U3MEHEHMA B MpoLiecce BIaXXHO-TEIUIOBOI 00pabOTKH Ha 3Tarax rnojaro-
TOBKM CEMSH NPU U3BJICYEHUU Mace)l MPUBOAST K YMEHbLIEHHIO KOJHMYyecTBa
2J1eKTpOoOpPeTUYECKMX KOMITOHEHTOB C BbICOKOH MOIBHXXHOCTBIO U HU3KOI
MOJIEKYNAPHON MacCOM.

B MacnuyHbIX ceMeHaX U LIIPOTax CoepXKaTcs aHTUTHUTaTe/TbHbIe BelllecTBa
6e1K0BOY NPUPOJbI, KOTOPble TOHWXAIOT NULLEBYIO LLEHHOCTb KOHLIEHTPAaToB,
H30JIATOB MM KOPMOBYIO LIEHHOCTb, €CJIH LUPOT HCMO/b3yeTC B Ka4eCTBE KOp-
Ma Juis XXMBOTHBIX. K TakuM BeliecTBaM OTHOCSTCH WHIMOMTOPBI TPUIICHMHA
apaxuca, pULMH KJielueBUHbI, pOTeaskl, ypeasa M JIMIoKcureHasa. PULIMH, Kak
Y COUH, BbI3blBaeT reMarrjloTHHALIUIO KPOBH; collepXaHUe ero B ceMeHax 3a-
BHCHT OT cOpTa KJlelleBUHBl. MHAKTUBAUMSA TOKCUUYHBIX KOMITOHEHTOB GeNKO-
BO¥ NPUPOALI AOCTUTaeTCs MPUMEHEHUEM BlIaro-TernoBoit o6paboTku.

Benku MacaM4HBIX KYJILTYp B npouecce MepepaboTKU ChIpbS MPH MOBbI-
LUEHHbIX TeMIlepaTypax B HEUTPaAJIbHBIX U cNaboLLENOUYHbIX cpefaX CITIOCOGHbI
K B3aUMOMAEWUCTBUIO C IPYTMMH KOMITIOHEHTaMH, HarpuMep ¢ NMojaugeHoNb-
HbIMM cOoeIHHeHUAMU. B npouecce akcTpakLny 6eaKa Npy NojyuyeHHH KOH-
LIEHTPATOB U U30JISTOB XJIOpOreHoBas ¥ KogeHHas KUCIOThI NOACOJHEYHUKA

75



[aaa 2. beaxoesie sewecmaa

¥ FOCCHIION XJIOMYATHHUKA OKUCIISIIOTCS B OPTO-(eHOJTbI, MOJIMMEPHU3YIoLLIMe-
csi ¢ 00pa3oBaHUEM KOPHUYHEBBIX 1M MEHTOB.
[MonudeHonbHble coeAMHEHUS UMEIOT Clleaylolliee CTPOSHHUE:

OH OH
OH OH
HO OH
COOH
~ 00
Kod)eﬁnaﬂ KHNCI0Ta XJOpPOTeHOBAasA KMCNoTa

[TonudeHonbHbIE COENMHEHUS B3aMMOAEICTBYIOT ¢ GEIKOM IPH MOMO-
X BOAOPOAHBIX U KOBAJIECHTHLIX CBA3eil MPU y4aCTUM OCTATKOB JIM3HHA,
TpUNTO(aHa U cepocoaepXalllux aMHHOKHCNOT. B pe3ynbrate GeKoBble Npo-
JIYKTHl OKPAIIMBAIOTCSA B 3€JIeHOBAaTO-KOPUYHEBLIH LIBET, UX GHOJIOTHYeCKas
LIEHHOCTb CHUXaeTcs, GYHKIUOHANbHEIE U OpraHoNeNnTHYeCKe CBOMCTRa
U3MEHSIOTCA.

Benxu kaprodens, osouwiei U nnogos

OTHOCHTENBHO HU3KOE COAepXaHHe a30THUCThIX BellleCTB B Kaptodee
(okoso 2%), oBowuax (1,0—2,0%) v ruionax (0,4—1,0%) cBMAETENLCTBYET O TOM,
YTO JAHHBIC BUABI MULIEBOTO PACTUTEJILHOTO ChIPbSl HE UIPalOT 3HAYUTENb-
Ho# posin B obecrieueHuH 6enKoM NMpoaykKToB nmutanusa (Tadn. 2.11). Uckio-
YeHHUE COCTapJisieT KapTodesb, KOTOPLIH, HECMOTPA Ha HEBLICOKOE colepXa-
HHe Genka, KaK UCTOYHHK a30THCTBIX COeIMHEHUI NMeeT Boree cylllecTBeHHOe
3HayeHHe. Ecnu ydecTs, yTo notpebdieHne KapTodess B CpelIHEM COCTaBASIET
330 r B AeHb, TO C JaHHBLIM BUJOM TPOAYKTa yaoBneTBopsieTcs 6—8% obLueit
CYTOYHOM IMOTpeGHOCTH YenoBeka B Oeske. KoinyectBo GenkoBoro a3ora B
KNybGHsx kapTodensi oOHapyxuBaetcs B 1,5—2,5 pa3a GoJiblie, 4eM Hebesko-
BOI'0, TOra KaK B OBOILLAX M ILTogax, Hao6opot — MeHee 50% (HanpuMep, B
kanycte 40%, suHorpazne 7%). HeGenkoBbiii a30T XapTodens npeacrapieH
aMHUHHBIM (67—130 Mr%) M HUTPaTHLIM a30TOM C aMMHMaKOM, KOTopbie OT
ob11ero a3oTa B KITyOHsx coctasisitoT 18—31 u 10—15%, cootBeTcTBeHHO. Cop-
Ta KapTodeJis B 6oMbliei cTeleH! OTANYaloTCA M0 coiepXaHUIo HebelKoBo-
ro a3orta, 4eM GeJIKOBOTO, M MPEXJIE BCETO 0 KOJIMYECTBY CBOOOIHBIX aMUHO-
kucnot. Cpeau HUX npeobiagaloT alaHUH, JTU3UH, TUCTUAMH, [IyTaMUHOBast
KucaoTa u deHWwralaHHH.
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TaGauua 2.11. Conepxanue Gejika B opoiiax 1 nnonax (p % Ha cyxyro maccy)

Kanycra Bakna-
GenoKOaHHAS Mopkoss| Jlyx WAHB] Csaeia | Orypun | Apby3 | AGpukoc | A6noxu
1,8 1,3 1,4 1,2 1,5 0,8 0,7 0,9 0,4

Bbenku kapTodens spasioTcs 61M0A0rHYecKM LIeHHBIMU GeikaMH, TakK Kak
coliepxar Bce He3aMeHHMble aMUHOKHUCNOTHI. I1o oTHouleHHUIO K Oefikam Ky-
pHHOro siilla GuoNorudeckas LeHHocTh 6enkos Kaprodensa pabHa 85%, no
OTHOLLIEHUIO K HIeanbHOMY 6enKy — 70%. TlepBuiMM TMMUTHPYIOIINMY aM U -
HOKHCJ10TaMH1 6eJIKoB KapTodenst ABNAKTCA METUOHUH U LMCTEUH, BTOpOi
— JIEHLIMH.

Benku kaprodes oTIMYyalOTCA MO PaCTBOPUMOCTH U KOMIIOHEHTHOMY
cocTaBy, onpeaeisseMoMy eKTpodope3oM. bonbliias yacTh 6eikoB Kapro-
dens (70%) npeactasieHa riaobyiuHaMu, MeHbluas (30%) — anb6yMHUHaMHU.
Pasnnuus B anekTpodopeTMHECKONH FTOMOTEHHOCTH CyMMapHBIX Oe/IKOB siB-
JIAI0TCS MPU3HAKOM COPTa M UCTIOAB3YIOTCS B CEeKIIMOHHOM MpaKTUKE NMpH
BbIBEAEHUU HOBLIX COPTOB KapToceisi ¢ BHICOKOM ypoXailHOCTbIO, yCTORYU-
BOCTLIO K 60JIe3HSAM U BpEANTEJISAM.

Cpeny OBOILHBIX KYJBTYp 60/IbIIMM cofiepXXaHHeM OeJiKa OTJIMYaloTCs 3e-
NeHbli Topoiuek (28,3—-31,9%) u caxapHas kykypy3a (10,4—14,9% B pacuete
Ha cyxoii Bec). OCHOBHY!O JOJIIO B 3¢/ICHOM TOPOILIKE COCTABISIOT [N106YIUHBI
(BULMNUMH U NETyANH), B KYKYpYy3€ — CIIMPTOPACTBOPHUMBIi 3eUH. Y 3e1eHOro
ropouika OAHOBpEMEHHO OTMeYaeTcsl BbiCoKoe coiepXaHue anb0yMUHOB, KO-
Topoe B 2—3 pa3a Bblllie, YEM B 3p€jIOM FOpPOXe iafKo3epHbIX copToB. B mpo-
Lecce co3peBaHMSA ropolika 6e1K¥ MHTEHCHBHO HaKaruTMBalOTCA MPU CHU-
K€HHUM 3KCTPaKTUBHOro a3oTa. B MO/OYHO-BOCKOBO# CTagUM CMENOCTH B
ropouike cogepxurcs B 2,5—3 pa3a MeHbllle TJIOTEJIMHOB, YeM MPH MOJHOMH
3peSIOCTH, KOJIHYecTBO GoJiee MOABUXHOIO BULMIMHA NpeobianaeT Hal jery-
JinHOM. K KOHLy co3peBaHMs1, Ha000POT, KOJHYECTBO BULILJIMHA CHUXAETCH,
a JIeTyNMHa yBeIM4YNBaeTCA.

1o cpaBHEHHIO C 3¢pHOBOI KYKYPY30i OBOIIIHAs KyKypy3a CONePXKHUT 3Ha-
YUTeIbHO 60J1bl1Ie AIbOYMUHOB, TIOOYTUHOB U NMPOSBRAAET TEeHISHUMIO K MEHb-
LIeMY COJIEPXKaHUIO LieIouepacTBOPUMBIX 6eikoB. CoaepXaHHe 3eMHa COCTaB-
aset 21,1-37,2% ot ob1iiero 6eika, YTO 3HAYUTEIBLHO MEHDIIIE, HEM B KyKYpy3e
IpyTux 6otaHH4ecKHx rpymn (41-58%). OcobeHHOCThL hpaKUMOHHOTO COCTa-
Ba 3€JIEHOro ropoliika W KyKypy3sl GlaronpUsaTHO OTpaXaeTcsl Ha UX aMHUHO-
KUCJIOTHOM cOCTaBe. 3HaYMTEIbHYIO JO/II0 AMUHOKUCIOT TOPOLLKA COCTaBNA -
10T NieiiliuH ¢ u3oneimHoM (15,4% ot obluero KonmyecTsa), heHMIaNaHUH
(7,1%), Banuu ¢ MeTHOHWHOM (5,2%), apruuu (10,5%) u Tpeonnn (5,2%). Ans
6e/1KOB caxapHO# KyKypY3bl XapaKTepHO BbICOKOE COepXKaHUe JIEHLIMHa 1 U30-
neiunHa — 15,1%, apruHuHa 12,4%, tiyTaMUHOBOM KUcioThl 17,3%, anaHuHa,
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IIMUKMHa, cepvHa 9,0%, ructuavHa 4,2%, nusuua 1,1%. Boicokoe conepxa-
HHC B 3CJICHOM I'OPOUIKE M caxapHOH KyKypy3e TM3uHaA U apTMHHUHA OOBACHS -
€Tcsl NOBbILIEHHBIM KOJIKYECTBOM abOYMUHOB, a B KYKYpy3€ — U IMOHHXEH-
HLIM colepXaHueM OMOJIorMYecK! HEeMOJAHOLEHHOIO 3eMHa.

[Tpu pasnHyHBIX TeMMepaTypHbIX BO3leHCTBUAX 6€IKH 06eUX KYAbTYp Be-
IyT ce6s no-pasHomy. Harpes 3e/1eHOTro ropoliika B TeueHre 1 MUH B Boe MpH
98—-100°C yMeHblLIaeT pacTBOPUMOCTL I1o6ynuHos Ha 80%, anb6yMUHOB —
Ha 24% ¥ yBe1MUMBa€eT KOJIMUECTBO llie104epacTBOPUMOIi ¢ppaklnu (Ha 61%).
3amopaxuBaHHe npu Temneparype —30...—196°C He okasbiBaeT CyLIECTBEH-
HOTO BJIMSIHUA Ha pacTBOPHUMOCTb M KOMIIOHEHTHbIH coctaB GesnkoB. B npo-
uecce UTMTENbHOTO XpaHEH s 3aMOPOXEHHOTI0, HO MpeiBapUTENbHO Nporpe-
TOro ropoilka uaMeHsiercsi GpakLIMOHHBI COCTaB U NMPOUCXOIUT lleHaTypa-
uus 6esKoB.

CocTaB a30TUCTLIX BellleCTB ¥ MU3MEHEHMe ero NMpu XpaHeHUH U Mepepa-
60TKe npeacrapiseT onpeeleHHbIH HHTepeC U Y Meplia K 6akiiaxaH. 3pensie
6aknaxanbl 06;1a5a10T GONBLIMM CoAepXaHKeM GeKOBBIX BELUECTB, YEM I1e-
pet: 1,55% un 0,76% coOTBETCTBEHHO, H Goslee BLICOKUM YPOBHEM OTHOLLIE-
Hus GesikoBblit/Hebenkopbli a3oT — 0,94/0,89. Bosiee BbicoKas CTOCOGHOCTB
HaxtaxaHd K OBMOCHHTe3y a30TUCThIX COeAMHEHHI MoATBepXAaeTcst 6onee Bbl-
cokuM coaepxxaHueM y Hux IHK, PHK, docdopa u cepri (B Mr/T cyxoro Be-
1LecTRa):

Baknaxanbl Tepen
PHK 0,27-0,32 0,13-0,31
JHK 0,21-0,36 0,14-0,22
Docdop 5,5-7,2 2,5-7,1
Cepa 2,2-29 0,9-2,5

BawiaxaHbl 60J1ee yCTOMYMBEI K YBAIAHUIO 11O CPABHEHMIO C MepleM, YTO
CBA3bIBAIOT C GOJIbIIIMM HaKOTLIEHHEM B HUX GeJIKOBBIX BEllleCTB.

A30THCTbIE BelllecTBa KapTodesisi, 0BOlLEei W TUIONOB HMEIOT CYLLECTBEH -
Hoe 3HayeHHe A GOPMHPOBAHHUSA NMUTATENbHBIX U OPraHONENTUYECKUX
CBOMCTB MPOAYKTOB (BKYca, apoMaTa, LiBeTa, KOHCUCTEHLIMH), CTOMKOCTH MpH
XpaHeHHH U COXPaHHOCTH BUTaMUHOB. Tak, cBo60IHbEIE AMUHOKHUCIOTbI I1PH-
HUMaIOT yYacTHe B peakliMsiX, CB3aHHLIX ¢ 00pa3oBaHHMeM apoMara (peak-
UMK Maiisipa), HUTpaThl B U30BLITOYHBIX KONMYECTBAX YXYALIAOT CTORKOCTD
MpM XpaHeH!H, a NeiCTBHE, HAPUMED, MEKTOJIUTHYECKHX (PEPMEHTOB K KOHLLY
co3peBaHMA IUIOOB 00yc/1aBIUBaeT Ux pasmMaryeHue. Hekotopele 3 azotuc-
ThbIX COEIMHEHHIA BLINONHSIOT POJib UHTMOMTOPOB MpoTeas U aMiias.

depMeHTHI, ABIAACH OejikaMy, OKa3blBalOT 3HAYUTENbHOE BIIMSIHUE Ha
noTpebuTENbCKHUE CBOMCTBA NUILEBBIX NPOAYKTOB M NnoycdabpuKaroB, Npu-
HMMasl yyacTHe B TIpoLEccax CO3peBaHMs, IbIXaHUsl [TPH XpaHEHUH COYHOTO
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chipbsl U ero nepepadotke. [1pexae Bcero aTo OTHOCUTCS K OKCHAOpEAyKTa-
3aM ¥ ruaponasam (cM. 0. 8). CoxpaHHOCTb OBOLIEH M TJIOOOB B MpoLecce
XpaHeHHUA 3aBUCHUT OT aKTUBHOCTH aHa3poOHbIX NernaporeHas (ajlkKoronbie-
IMAporeHasbl, AerMaporeHas 6;104HOM, AHTApHOI, TMMOHHOR KUCIOT) U KUC-
JIOPOJAKTUBUPYIOUIMX oKcuaopeaykTa3. Criocobbl XpaHeHH s MI0A0B U OBO-
1€l MpeaycMaTpHBaloT MojaBjieHHe aKTUBHOCTH YKa3aHHBIX (PepMEHTOB (Uc-
KJIIoUeHHe JOCTYMa KUCI0poda, NOHUXeHUe TeMIiepaTyphbl U T.0.). Hexena-
TeJIbHLIM MPOLIECCOM NPU XpaHEHU U SIBISIETCS peakKUMsl OKUCIEHUS HEHAChI-
IIEHHBIX XHUPHBIX KUCIOT, L-MOMOYHOI KUCIOTBI, aCKOPOUHOBOW KUCJIOTBI,
JIU3KHA, QEHOJIOB, NMPOTEKAIOUIMX C Y4aCTUEM COOTBETCTBEHHO JIUITOKCUTE-
Ha3bl, TaKTaTOKCUIa3bl, aCKopOaTOKCULA3bI, NM3NHOOKCHI€Ha3bl, O-AN(hEHO -
oKcuaassl. [Mnponepokcuasl, obpasylolumecs B pe3y/isTare efcTBUSL, HallpU -
Mep JIMITOKCUTEHAa3bl, CaMOCTOATENBHO OCYILECTBASIOT OKUc/eHHe PeHOIO0B,
a obpa3sylouimecs Npy 3TOM XMHOHbI Y4acTBYIOT B [TpoLieccax pacriaaa ackop-
OHMHOBOM KHUCIOThl, AMUHOKHUCIIOT, B3aUMOAEMCTBYIOT ¢ 6€1KaMU U yrjieBoaa-
MH, Bbi3blBas yXydlleHWE OPraHoIENTUYECKUX (OTeMHeH e, U3BMEHEHUE BKY-
ca, 3anaxa), TexHojornyeckux (HabyxaHue, pasMsirieHue) CBOMCTB U [10TEPIO
MULLEBON U OUOJOTMYECKON LIECHHOCTH (NECTPYKLMIO HE3aMEHUMbIX aMUHO-
KMCJIOT, XXMPHBIX KHCI0T, BATAMMHOB, CHUXXEHHE YyCBOSIEMOCTH, NIepeBapUBa-
€MOCTH).

M3 ruapona3s B oBolax, ruiogax M kaptodese o6HapyxXeHbI 3-rioKo3uaa-
3a, B-ppykTrodypaHo3ngasa, mojauratakTypoHasa, eKTMHNKA3a, [eKTaTI1a-
3a, MpOTEOJIMTUYECKUE U Ipyrue pepMeHThl. MHakTUBalIMs pepMEHTOB B pe-
3y/nbTaTe TeroBoii 00pabGOTKH NpU KOHCEPBUPOBaHUU, CYLLKe U MOMyYeHUN
HaTypaJlbHbIX COKOB M3 IU10[0OB, OBOLLEH U AIrod MpeLoTBpalUlaeT Topyy U co-
XpaHSET LIBET, BKYC U apOMaT COYHOTO ChIpb4.

B kny6HsAX Kaprodeins, ceMeHax siNOHCKOI peAUCKHU, KOPHSIX TypHernca,
3e/IeHOM ropoliKe, TOMaTax coaepxarcs 6€J1KU-UHIMOMTOPBI XKMBOTHBIX [1PO-
TEWUHa3, B [IEPBYIO 04Yepeab TPUIICMHA U xuMoTpuIicKkHa, 1o conepxaHuto HH-
TMOUTOPOB COYHOE paCTUTENBLHOE Chipbe 3aHUMAET TPETbe MECTO rociie 6060-
BbIX Y 371aK0BbIX. Hanbonee xopolo uayueHbl HHTMOUTOPBI hepMEHTOB KJ1y0-
Hel kapTodens. MHrnonTop XuMoTpuncuHa Kaprodenst OTHOCUTCS K «apru-
HMHOBOMY» TUITY, TO €CTh B yUaCTKe, KOTOPbIii BCTYNAaeT BO B3aUMOJEHCTBUE C
aKTUBHBIM LIEHTpOM dhepMeHTa, coaepXuTcsi apruHuH. [ToMUMo MHrMOUTO-
pPOB TPUIICHHA U XMMOTpPUICHUHA B KapTodene oOHapyXXeHbl NMOJUTEeNTUADL,
JleUCTBYIOLLIME KaK MHTMOUTOPpSI Kapbokcunentnaas A u b.

Benku maca ¥ MoONoKa

Misico, MonoKo M Tony4yaeMble U3 HUX MPOAYKTHI COAEPXaT HeoGX0AUMbIe
opranmusmy GekHu, KOTophle 61aronpusATHO c6anaHCUPOBaHbl M XOPOLLO YC-
BauBaloTcs. belky MbILIeYHOM TKaHU MsIca XUBOTHBIX MOJTHOLLEHHBI, 1O
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cbanaHcMpOBaHHOCTM aMHMHOKMCIIOT TOBsSIIMHA, OapaHyMHa U CBUHMHA Malo
OTAUYATCH PVF OT Apyra. belkn coenMHUTENILHON TKaHU U Xpsilleid sABAsi-
IOTCSl HENOJIHOLIEHHBIMU. B opranuame yejioBeka U XXMBOTHbIX O€JTKA MBILLIL]
BBIMOJIHSIFOT COKPATHUTENBHYIO PYHKIMIO, 6ENKH COENMHUTENBHOW TKaHU U
XpALlEe — cTpyKTYpHYIO. ®YHKLIMHY BceX STUX BUIOB G€TKOB OCHOBaHbI Ha UX
¢ubprIsipHO# NpHpoJe.

Counep>kaHue 6esika B MACHBIX NpoAyKTax Kojiebercs ot 11 10 22%. Inas-
HBIMM MbILLEYHBIMU Oe/ikaMy SIBASIIOTCS MUO3UH U aKmuH, MOJIEKyJIfApHas
YHKLMA KOTOPLIX 3aKiioyaeTcs B obecrieyeHUM MexaHM3Ma MBIILIEYHOro
COKpallieHUs U pacciabiaeHus npu yyactum AT®. MHo3uH o Macce co-
cTapiser 55% MplleuHoro 6ejika U MpeAcCTaBIseT coboii rekcaMep ¢ MoJle-
KynsapHoli Maccoii 460 k/l. Texcamep BrITIOUaeT GUOPULIAPHYIO YacTh (IBe
neperJleTeHHbIE o-CITUPAIU ¢ MoJieKyJsipHoit Maccoit 200 k]1, 3akaHuuBa-
IOLHECs TJIOOYSIPHBIMY «TOJIOBKaMH» ), TSKENble UEH U [Be Naphl Ierkux
ueneii (MoJekyaspHasa Macca 15—27 kJ1). MuosuH o6aagaer AT®-ruapo-
JIU3YIOUIe aKTUBHOCTBIO U CITOCOGHOCTBIO CBA3bIBATHLCS C HEPACTBOPUMbIM
F-akTUHOM. AKTHH — 3TO MOHOMEPHBIil I106GYNspHbIH GeIOK ¢ MOJIEKYISIp-
Holi Maccoit 43 xJ] (G-akTHH), Ha J0J1}I0 KOTOPOro MPUXOoAUTCS 25% obuiei
Macchbl MblllieyHoro 6enka. B npucyrctBuu maruust G-akTHH moJBepraercs
HEKOBAIEHTHOM NMoJIMMepHU3aLIMK ¢ 06pa3zoBaHUEM ABOMHOMH criMpaibHOM Lie-
MOYKM, NoJyuMBlIed Ha3BaHWe F-akTnHa. MbllleyHOe coKpallie HUe 3aKITI0-
4aeTcsl B [TOBTOPSIIOUIMXCS NTPUCOEAMHEHUSIX U OTCOEAMHEHUSIX TNobysp-
HOI1 «rofoBKH» MMO3UHA oT HUTH F-akTuHa. Inaponna AT® 3anmyckaer LHKI
accolMalyy U IMCCOLMAaLUM aKTHHa U MUO3HHa B [ISITU peaKUMAX JaHHOTO
npotiecca (puc. 2.16).

AKTVII-:\ AT®—Muo3uH
Vs

H,0

AKTHUH—MMUO3UH 1 [
ATDO
AT® s A DO —P—Muo3nH
AKTUH—MHO3UH 5

3 AKTHH

AKTUH—MHO3UH *—/
AdD+ P Ald—P

Puc. 2.16. Liux1 MplllleyHOro COKpalleHHs
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2.6. beaxu nuuesozo coipssi

CyluHOCTb Xe npoliecca pacc/iabieHns Mbillilibl 32KJ1I0MAETCA B OTAENe-
HuUY MU03uHOBOH (AT®) ronosku ot F-akTuHa.

B MblilleyHbIX KJIETKaX COAEPXHUTCA F0GYIAPHLIN Bojopa-

CTBOPMMbIH XpOMOIIPOTEUA MUO2106UH, UMEIOLLUH B KayecTBe p p
MPOCTETUYECKON IPYNMbl TeM-LUUKIMYECKUIA TeTpanuppo, / \
NPUCYTCTBHEM KOTOpPOIro OOGBACHAETCS KpacHbI uBeT 3Toro & ¢
6enka. TeTpanuppo/ibl COCTOSIT U3 YeThIPEX MOJIEKY MUPPO- E

J1a, CBA3aHHBIX YEThIPbMS 0-METMHOBLIMHM MOCTHKaMU C o6pa-
30BaHUEM [LUIOCKOH KOJIbLieBOH CTPYKTYph!. B LieHTpe 11ocKo-
ro KojblLa HaxoANUTCs OAMH aTOM Xefle3a B peppOo-COCTOAHUM
(Fe?*), okucieHue KOTOPOTo MPUBOIMT K NoTepe 60 I0rUYec-
KO# aKTUBHOCTH MUOTI00MHA.

buonornyeckan ¢pyHkuMg MUOINOOMHA 3aKII04aeTCA HE B TPRHCIIOPTH-
PpOBaHMHU KMCJIOPOJIa, KaK Y reMorjio61Ha, a B ero 3arnacaHuu. B ycioBusx kuc-
JlopoHoro rofofaHus (Harnpumep, Npy GU3MyYecKoil Harpy3ke) KUCJI0pOL
BblcBoGOXaeTCA M3 KOMILIeKCa C MUOTJIOOMHOM M MOCTYIIaeT B MUTOXOHM-
PHMM MBILLIEYHBIX KIETOK, IIe ocyliecTBaseTc cuHTe3 AT® (oxucnnTenbHoe
dbocdhopunmpopatue).

Ha npuMepe MHOT106KMHA XOPOLLIO U3Y4eHa B3aUMOCBSA3b (DYHKLIUH [J100y-
AsipHOro GejKa ¥ ero CTpykTypbl. MUOIJI06MH COCTOMT M3 OJHOM NOAMNeNnTUa -
HOI1 Lienu ¢ MoJieKyJisipHoit Maccoit 17 kJ1, Bkmoyatolueit 153 octaTka aMMHO-
kucnoT. [1puMepHo 75% ocTaTKOB 06pa3yloT BoceMb [TpaBblX O-CIIMpaiei, yio-
JKEHHBIX B KOMIaKTHYIO cepryecKyto MoaeKyy. B Mectax uaruba nonumnern-
TUOHOM LIEMU pacnoJ/loXeHb! OCTaTKHY MpoO/IMHa, cepuUHa, TPEOHUHA, KOTOpble
He croco6bHb! K 06pa3oBaHuIo a-crnupai. Ha noBepXHOCTU MoMeKysibl Haxo-
JSITCA NOJNsApHbIEe OCTaTKM, @ BHYTPU — HEIOSpHbIE, eC/IX He CYUTATh ABYX OC-
TaTKOB TMCTHUAMHA, IPUHMMAIOLIMX YyyacTHe B CBA3bIBAHUM Kucnopoa. Ilpu-
CoelHEHVe Kicopona K MUOIJIOOMHY COMPOBOXIAeTCsl CMELLIeHeM aToMa
XKeJie3a, a BMeCTe ¢ HUM FMCTMAMHA, X KOBaJIEHTHO CBSI3aHHBIX APYTMX OCTaT-
KOB aMMHOKMUCJIOT B Hanpap/leHUH ILUI0CKOCTH TeMOBOro Kosbla. B pesyabTate
3Ta obnacTs 6e1K0BOMH MOJeKyAbl MPMHUMAaET HOBYIO KOH(GOpMallUIo.

Muorno6uH, He CBI3aHHBII C KMCIOPOAOM, Ha3blBalOT AE30KCMMHUOLIIO-
6uHOM (Mb), okcuremupoBaHHbIH Mb Ha3piBaloT OKCUMUOrI06MHOM (MbO,).
Oxpacka MACONpPOAYKTOB 3aBUCHT OT COREPXaHMs MMOIN00KHA, COCTOSIHUSA
reMa u 6e/IKOBOM YacTi Makporjobyns. Okucnenue Fe?* B Muornobute no
Fe’* npuMBOONT K U3MeHEHMU1I0 OKPAcKM NMUIMEHTA OT ApKO-KPacHOro A0 TEM-
HO-KOPMYHEBOIO, TaK KakK obpasywolupuiica metMmuornobud (MetMb) tepsier
crnocobHOCTb CBSA3BIBATH MOJEKYIAPHbIN Kucaopoa. TerlioBas feHaTypauus
rJ1o6MHa TaKXKe NPUBOAUT K NOTepe CIIOCOGHOCTH eMOBOIo MUIMEHTa CBsi-
3bIBaTh KUCJIOPOA U YXyalIUaeT UBeT U3AeaUi.

Kucnopoa MUOrno61MHa MOXET 3aMeLaThcsl TAKMMH IMTaHOaMM, Kak OK-
cul a30Ta, OKCUA yrjlepoda v Ip., [IO3TOMY JaHHOe CBOKCTBO OeslKa Mblliiey-

Muppon
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Ihaea 2. beaxosvie gewecmea

HOI#1 TKaHHU Msica UCII0Nb3YeTCs 115 MoydeH s MHTEHCHBHOM OKpacKy MsICO-
npoaykroB. Hutput (NO). npuMeHsieMblil 1S 3Toil LieiM, BCTynas B peak-
LIMIO C MUOTJIO6MHOM, 06pa3yeT HUTPO30OMMUOIIOOKH, NTepeXosILUii [1pY Ha-
rpeBaHMU B YCTOMYUBLIV MUIMEHT KpacHOro LBeTa HUTPO3OMHUOXPOMOI€H:

!
NO + Mb - NOMb — HuTtpo3zoMHoxpoMoreH

MHuorno6uH U ero NpOM3BOAHbIE UMEIOT Pa3Hbie CIIEKTPaIbHbIE XapaKTe-
DPHUCTUKH, T103TOMY AJIs1 UX MAEHTUdUKALIMM NPY OLileHKe KauyecTBa Msica IpU-
MEHSIIOT Cr1IeKTPOOTOMETPHYECKME METOAH aHAIM3A.,

Hau6onee pacripocTpaHe HHEIM 6€j1KOM B XMBOTHOM MHUPE SIBISIETCS KO-
AazeH — rJlaBHasi MaKpoMoJjieKyna KOXH, CYXOXWINHA, KPOBEHOCHLIX COCY-
LlOB, KOCTeil, poroBuuipl rna3a u xpsawei. OH obecrieyrBaeT BHEKIETOYHYIO
CTPYKTYPY B COEIMHUTENbHON XMBOTHOM TKAHH, CYLIECTBYSI HE MEHEE YEM B
MATU pa3NUyHbIX THNAaX. [JJaBHO!I 0COGEHHOCTbIO KOJJareHOBLIX MOJIEKY
sBJsieTCs TpexcnupaibHas CTPYKTypa, Kaxaas o-LeMb (cyobeauHuua) Ko-
TOpO# NpefcTaBiasieT JEBo3aKpyyeHHYIo cliupalb. B cniMpany Ha Kaxibl#
BUTOK IPUXOIOUTCS 10 TPY aMUHOKUCJIOTHBIX OcTaTKa. Tpy neBble a-cniMpa-
JIM 3aKpy4yMBalOTCA B [1paBble CyNepcnupalu, KOTOphle B CBOIO 0uYepeb o6be-
IUHSIOTCS B GUOPHUIIEL,

Elue onHoit xapaKTepHOH 0CO6eHHOCThIO MOJIEKYIbI KOJLIareHa sIBJIsSeTCs
HaJIMyKe B ee COCTabe B Ka4eCTBe TPEThEero OcTaTKa TPOMAHOM criupaiu a-Lenu
rauumya, ToBTopsiolLyloCa CTPYKTYpPY MOXHO NpeacTaBuTh Kak INu—X—Y,
rae X, Y — apyrie amuHokucaoThl, Oxoso 100 X- 1 100 Y-nonoxeHHit B Koi-
JlareHe 3aHsIT0 POJIMHOM U 4-TIPOKCUNPOJIMHOM, COOTBETCTBEHHO (CM. AMU-
HOKMCJIOTbl U MX HEKOTOpbie GYHKLMM B opraHu3Me). B HekoTopbix X-mnono-
KEHUSAX COAEPXKUTCSA 3-FUAPOKCHIIPONINH, a BY — 5-rapoKciinu3uH. OcTar-
KU «©KECTKMX» aMUHOKUCIIOT YBEJIMYMBAIOT CTabWIbHOCTbL TPOMHOM CIIMpau.
ITo KonuyecTBy OKCHNPOJIMHA OIMPENENAIOT CTENEHb Pa3BapMBaeMOCTH KO-
JlareHa Ipu olieHKe KadyecTBa MdAca.

KonnareH — BHeK/1eTOUHBI 610K, HO OH CMHTE3UPYeTCS BHYTPU KI1eTKH
B BUJl€ MOJIEKyJI-IpeJILeCTBEHHUKOB, IPOX0as Yepe3 3HIOILIa3MaTHYeCKuit
peTUKyayM U Komruiekc [obaxu. B pesyssrare mpoliecca nocTTpaHCasILuU-
OHHO1 Moiu(HUKallUM TpOitHas CMIKpalb KoJUlareHa CTabuIU3UPYyeTCs MeX-
Y BHYTPULIENIOYHBIMM IUCYIbGUIHBIMU CBA3AMHU, O-TIUKO3UIHBIMU CBA3S-
MM MEXIY OCTaTKaMH caxapuAOB W THIPOKCWIM3NHA U [1epeKPeCTHhIM CBSl-
3blBaHUEM Lieneit U CMpaibHbIX MoJiekyn oubpuut yepes 1llnddosnl ocHo-
BaHuA (CM. I'71. 3) ¥ 2IbAONBHYIO KOHAEHCALIUIO.

baun3kuii no cBoilcTBaM K KoJl1areHy, B 31aCTHYHBIX pUOpUILIaX coelu-
HUTe/IbHOM TKaHU oOHapyxXeH 0eloK 3szacmuH, cojepXallniics B cBA3Kax U
CTEHKaX KpOBEHOCHBIX COCYOB. ITOT 6esoK GoraT MUUMHOM, ajlaHHHOM U
JIU3UHOM, HO 6enieH npoarHoM. OTIHYMTENbHON 0CO6EHHOCTBIO 3/1aCTUHA
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2.6. beaxu nuwesozo coipest

ABJIETCA HATUWYME B €ro CTPYKTYpe MOolepevyHbIX CBsi3eil HEOObIUHOTO Xa-
pakTepa. AJbIeTHIHbIE IPYITbl, BOSHUKIUKE B PE3YNLTaTe OKUCIEHUS aMHU -
HOTpYNI 60KOBLIX LlerNeil 0cTaTKOB IM3MHA U OKCUJIU3UHA, B3aUMOIeHCTBY-
10T ¢ aMUHOTPYINIOI JU3UHA MPU MOMOLIM peakKlMil albl0JbHONW KOHAEH-
calMy, AeTHApPATaLMH U OKUCIIEHUS, 006pa3ysi NeCMO3WH U M301eCMO3UH. Bee
YyeThipe aMUHOTPYINbI U KapOOKCHJIbHbIE IPYIILI YYacTBYOT B o6pa3oBa-
HMHU MEeNTUIHBIX CBA3EH.

Msico, cofepxaliee MHOTO COeIMHUTENbHONR TKaHU, OCTAeTCs XXeCTKUM U
Moc/1e TeMIoBoit 00paboTKM; YCBOsSIEMOCTh KOJUTareHa v 3JiacTUHa B HEM O4YEHb
Huskas. O1Hako Np1 HeOGXOAUMOCTH YCHIeHUs ABUraTebHOM hyHKLUHMH KH-
WIEYHUKA LieJiecoo0pa3Ho UCNOJIb30BaHUe MTPOAYKTOB, 60raThiX COeMHUTEb-
HO# TKaHbo. B IueTax waasiero pexxuMa npUMEHSIIOT XeTaTUH — MPOAYKT
HeroJIHOTO THAPOJIU3a KoJinareHa. [1o aMMHOKMCIOTHOMY COCTaBY XXeNnaThuH
HeToJTHOLIeHeH, HO Xeeobpa3Hbie MpoAyKThl U3 HEro rnepeBapuBatoTcs 6e3
HanpsKeHUs CEKpeLUH MUILIEBAPHTEBHBIX OPraHoB.

Mo10KO — 3TO reTeporeHHas CHUcTeMa, B KOTOpOil B KayecTBe IHUCIepc-
Ho# ¢a3bl BLICTYNAKT 3MYJILIMPOBaHHbBIE XXUPOBbIe TNOOY/bl U KOJUIOUOHbIE
MHILIEJLIbI Kd3eUHa, a B POJIK IMCIEPCHOHHOI cpelibl — pacTBOp BeNKOB, Nak-
TO3bl, cosieit U BUTaMUHOB. Obliee cofepxaHue OeJIKOB B MOJIOKe KonebneTcs
oT 2,9 no 3,5%. Cpeay HUX BHILAESIOTCS 1B€ OCHOBHbIE IPYIbl: Ka3eHHbI U
CBIBOPOTOYHbIe OenikH (TabJ1. 2.12). B Monoke conepxurcs 6onee 20 bepMeH-
ToB (KCaHTHHOKCHAAa3a, NepoKcUaasa, Katana3a, J1Ia3sa, XoJUuHIcTepasa,

Ta6amuua 2.12. CocTan U MOJIEKYNSIPHbIE XapaKTePUCTHKH OeNKOBbIX
KOMIOHEHTOB MOJIOKa

Cozepxatine MonekynsipHas
KoMmonentst B % 62; :g:mx B 1/n wacca, Kl HNaT

Kaseun: 78-85

Qg -Ka3euH 12—-15 23,0 4,448

oty -Kasemi } Ao N S 25,0 —~

B-xasenn 25-35 911 24,0 4,8-5,1

¥-Ka3euH 8-15 24 19,0 5,4-5,8
Benku cLiBopoTKH: 15-25 6-8

[B-nakTorno6ynuH 7-12 3,6 18,3 5,1

o-NTaKTaTbOYMUH 2-5 1,7 14,2 4,2-45

KMMYHOITIO0YJIUHbBI 1,5-2,5 0,6 150—1000 5,5-8,3

aNLOYMHH CbIBOPOTKH KpOBM 0,7-1,3 0,4 69,0 4,7-49
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o.-aMHJa3a, JIM30LMM, NpoTeasa U Ap.), a TAKXKE rOPMOHBI (IMPOJIaKTUH, OKCH-
TOLUMH, KOPTUKOCTCPOUAbI, THPOKCHH, TPHHOATHPOHMH U Ap.) U O6CiKH B co-
cTaBe 000/104eK XXUPOBBIX LLIAPUKOB.

OcHOBHBIMU OeJIKaMU MOJIOKa AABJISIIOTCA Ka3eUHbI, KOTOpbIE JIETKO e-
peBapUBAIOTCSI M SIBISIIOTCA MCTOYHMKAMM He3aMeHUMbIX aMUHOKHUCIIOT,
Kanblus, dochopa 1 psaga du3noNoruueckm aKTHBHBIX nentuaos. Tak,
NpH ACHCTBUH B XeJyAKe Ha K-Ka3eMH XMMO3UHA BLICBOOOXAAIOTCS [JIH-
KO- U docdonenTuibl, KOTOpble PEryjJupyloT ceKpeLnio XeJayqoyHoro
COKa, MOAEAUPYIOT PU3MKO-XHMHUUYECKHe cBoicTBa OenkoB (pacTBOpHU-
MOCTb, BSI3KOCTb, 3apsijl, leHaTypalliio), OCYLIECTBISIIOT 3alllUTY OT NpO-
TEONM3a U BJIUSAIOT Ha NMPOHHULIaeMOCTh MeMOpaH KieToK. BaxHemnMu
¢ u3nonorndyeck M QYHKLUMSIMH 061aJal0T U CHIBOPOTOUHBIE 6enkH. VM-
MYHOTJIOOYJIMHBI BLIMOMHAIOT 3aLIMTHYI0 QYHKIIHUIO, TAaKTO(MEPPUH U JIHU-
30UMM ((pepMEHT) SIBIAIOTCS HOCUTENSIMU aHTUOaKTepUabHbIX CBOHCTB,
a naktodeppuH U P-1aKTOrIOOYINH BHINIONHSIOT TPAHCIIOPTHYIO POJib,
nepeHocs B KMLIEYHUK MUKPO- U MAaKpO3JeMEHTBI, BATAMUHLI Y JIUTTUIBI.
o-JlakTaibOyMUH HeoGX0OMM [IJIA CUHTE3a JIAKTO3K B MoJyioke u3 Y d-
rajakto3bl U IrI0KO3bI.

[151 GonblIMHCTBA KOMIIOHEHTOB Ka3eWHa, a-laKTanb0yMuHa, f-1akTo-
r1o0y/MHa U KOMIIOHEHTOB MPOTE030-MeNTOHHOM hpakuy paclindpoBaHbI
MepBUYHbIE KU HEKOTOPbIe hparMEHTHl BTOPHUYHOM, TPETUYHOI M YETBEPTHUY-
HOW cTpYKTyphl. Tak, MoJieKynbl KazeHHa UMeIOT HeGOoblIOe KOJTMYECTBO
a-cnupaieit — 1—6% (Toraza kak, HarmpuMep, a-J1akTanbOyMHUH COCTOUT U3
26% a-cnvpany, B-kKoHbopMaUWH) U TONBKO OCTATbHOE KOJIMYeCTBO GesKa
NpeAcTaBjsieT coboi HeymopsIoYe HHYIO CTPYKTYPHYIO opraHu3anuio. I1pu o6-
pasoBaHUM YETBEPTUUHOM CTPYKTYPbI Ka3eMHa OobliIast poJib OTBOOUTCS TM -
podoBHBIM B3auMoaeitcTBusaM U hocaT-KaiblLieBbIM MOCTHKAM U MEHbLLIAs
— 3/1eKTPOCTATUYECKUM M BOIOPOAHBIM cBsizsiM. DocdaTkanbliveBbie MOC-
TUKH ABJISIIOTCSI OCHOBOI Ka3zeWHaTKanbLiieBOTo dochaTHOTO KOMILIEKCa,
B BH/€ KOTOPOTO M COAEPXUTCS Ka3eMH B MOJIOKE:

[
CI)—Ca—O—P—O—Ca—O
R}HZC—O—lfl’—OH OH HO—ﬁ'—O—CHrER

Kazeun MocTuk docdata Kanbuus Ka3enH

Kanbumii B coctaBe KOMIUIEKCA BBITMOJHSIET PONb CTPYKTYpooOpa3oBaTe-
Jisl, co3laBasi MOCTUMK Mexay cepuH¢ochaTHbIMU TPYIITaMU ABYX MOJIEKYI
Ka3euHa, a ocTaTku ocopHOii KHCIIOThl YCUIUBAIOT KUCIbIE cBOiicTBa 6eJi-
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Ka, obYcJIOBJIEHHbIE MTPUCYTCTBUEM B MONUTIENTHAAX f3- U Y-KapOOKCUNBHBIX
TPYII acnapariHOBOM Y IyTaMUMHOBOI KuchoT. KazenH M3 MosioKa ocaxJia-
etcsa npy pH 4,6—4,7, korna Ha ero MoJieKy/lax HacTyTiaeT paBeHCTBO MoJio-
XXHUTENbHLIX U OTPUUATENbHBIX 3apsaaoB. OcaxIeHHbIH Ka3eMH NpakKTUYeCKH
HE pacTBOPAETCS B BOJE, HO pacTBOpseTCs B cabollleIOYHOM cpefie ¥ pacTBO-
pax coJjieil LIeJIOYHbIX METAUIOB U MHUHepalibHbiX KHCHoT. HepacTBOpUMBIiA
Ka3euH obnagaeT criocOOHOCTLIO CBA3bIBaTh BOAY B AOCTATOYHO DOJIbLLIMX KO-
Jinyectpax (Oosiee 2 r Ha | r Gesika), YTO OYeHb BaXKHO ISl YCTOHYMBOCTH Yac-
TUL GeJika B CbIpOM, NTACTEpPU30BAHHOM WM CTEPWIM30BaHHOM MoJoke. Tna-
podunbHblE CBOWCTBa Ka3derHa YCHWJIMBAIOTCS NPHU B3aHMOLEHCTBUU €ro ¢
{B-nakTorno6ynrMHoM, KoTopoe HabitoaaeTcsi B poliecce TEMIoBoil 06paboT-
KW MOJIOKa, U OT HUX 3aBUCST CTPYKTYPHO-MEXaHUYEeCKHe CBOWCTBa CrycT-
KOB, 00pa3yIolMxXcs MpY KUCAOTHOM CBEPThIBAHMUU WIW MOSYYEHUHU ChIPDHOM
Macchl 11pY CO3peBaHMHM ChIpPOB.

ITpoMblLiieHHble Ka3eWuHbl MOy4aloT U3 00€3XMPeHHOro MOJIOKa aci-
CTBMEM KUCIOT, KUCIOMOMOUYHOM CHIBOPOTKH, BBEACHHMEM COJIeH KalbLIMs,
XUMO3MHA WK ApYTHX ¢depMeHTOB. B 3aBUCHMMOCTH OT criocoda nosiyueHus
pa3IMyaloT Ka3eHHAT HaTpHUsl, Ka3eHHaT KalbLUs, KUCNOTHBIH, ChIUYXHbIHM Ka-
3eUH M KONPELMITUTAT C pa3HbIMU PYHKUNOHaIbHBIMU cBOitcTBaMH. [l pe-
IYJIMPOBAaHMSA MOCAECAHUX YACTO UCIMOJB3YIOT HEMONHBIH epMEHTAaTUBHbII
TMAPOJIU3 UIH CMeLiEHHE C PaCTUTENbHbIMK Oe/ikaMyi M UX COBMECTHYIO CyLL -
Ky. [1pu npouaBoxcTBe HOBLIX (opM GeNKOBOM MULIM (aHANOrOB MACHBIX U
PBLIOHBIX NPOAYKTOB) OojblIOe 3HaYeHHE UMeEET rejicobpasoBaHUe Ka3euHa,
€ro B3aMMOJIEICTBME C BelllecTBaMHY HebelIKoBOW MpUpoabl, obpa3oBaHHeE CTOM-
KHUX SMYJIbCUI1 U sIBJIeHHE CUHepe3uca.

Benku Mosioka XxapakTepHU3ylTcsl BbICOKOH 6M0n0rnueckoil LLeHHOCTbIO,
OHM cOJepXaT B U3OLITOUHBIX KONMYECTBaX JIM3UH U TPUINITOdaH C OAHOBpe-
MEHHBIM HEeIOCTaTKOM cepocoepXalluX aM M HOKUCAOT (cM. [Tuiieas v 6uo-
JIorMyeckasi LeHHOCTb O0e/1KoB). be/KH chIBOpOTKHM comepxaT He3aMeHUMble
aMUWHOKMCJIOTHI B 3HaYMTE/IbHO GOJIBLUMX KOMMYECTBaxX, YeM Ka3euH, BKIIO-
yas IM3KH, TPEOHUH, TpUNTohaH, METUOHHH U LIUCTEUH.

Ha o110 cbIBOPOTOUHBIX O€NKOB OT 00UIero Koau4yecTBa 6eJIKOB B MOJIO-
ke npuxoantes 0,5—0,8%. B-JlakTornoOyaMH YCTOHUMB B KHCITOi cpejie Xe-
JyiKa K JeMCTBHIO MeNiCHHa, MO3TOMY pacilelIsieTCA TOJAbKO B KUILIEYHHKE
TPUIICMHOM M XUMOTpPHUIICMHOM, B npoliecce nacrepusaunu Monoka 6eyok
ZNieHaTypupyeTcs, 0bpa3yst KOMIUIEKChI C K-Ka3eMHOM, M 0CaXxaeTcsl BMecTe
C HUM MNPy KHUCJIOTHOM M cHIMYXHO# Koarynsauuu. TlogatanBoctsb faHHoOroO
KOMIlIeKca AeiCTBHIO ChluyXHoro depMeHTa NoHuxXaeTcq. a-Jlakranboy-
MHH He ocaxxaaeTcsl B U303eKTpuueckoi touke (pH 4,6), He cBepThIBaeTCs
NoA AeiiCTBUEM ChIUYXHOTO hepMeHTa U TepMOCTaOUIeH B CHUY OONbLLOTO
KOJIMYeCcTBa AUCYNbOUAHBIX CBA3eil. UMMYyHOIrIOOYNTUHBI 110 XMMUYECKOIA
TIpUpone ABAAIOTCH MIMKOMpoTeuaaMu. OHM BbINMOJIHAIOT CBOIO pYHKLHIO,
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BbI3bIBast arrJIlOTHHALIM IO MUKPOOPTaHU3MOB M APYTUX YYXXePOAHBIX KJIETOK.
BbidcicHbl TP OCIIOBHLIE TPYNNE UMMyHornobynuHos: G. A u M. Cpenu
HHUX UMEIOTCS MOHOMEDHI U TMOJIMMEDPbI, COCTOSILIIME U3 TAXENbIX U JEeTKUX
NONUMENTUAHBIX LieMei ¢ MoJieKyasspHOi Maccoit 50 k[ u 25 /1, cooTBeT-
CTBEHHO.

Pa3nnyaloT 1Ba OCHOBHBIX THNA MOJIOYHOM CHIBOPOTKM: ClagKylo, 06-
pa3ylolulylocsl NMpyU NPOU3BOIACTBE CbIPOB, U KUCAYIO, T0Jy4yaeMylo TpH
ocaxJIeHWHU TBOpOra U Ka3euHoB. 11 NpUMeHeHUs] MOJIOYHON CHIBOPOT-
KW B KayecTBe 106aBOK B xjieboleKapHOW, KOHAUTEPCKON MpOMbILUAEH-
HOCTH, [UTS MTPOU3BOACTBA CMeceil AN AeTCKOTro NUTaHUA €€ KOHLEHTPU-
pPYIOT METOAAMM CYUIKH, YIbTpaUIbTPaALIUH, 3JIEKTPOANANHUIOM U OCaX-
JeHWeM Oejika B BUIE KOMITJIEKCOB € MOJU3JeKTpoNuTaMu. [lis monyye-
HHS U3OJISITOB, KOHLIEHTPATOB U KOIPELIUITUTATOB MPUMEHSAIOT TEPMOJIE-
HaTypalMio ¢ rnocieaywliuM ocaxiaeHreM 6enaka B UOT (pH 4,5-4,6) u
KOMILJIeKcooGpasoBaHUe ¢ aHWOHHBIMHU Nonucaxapuaamu (KML, anbru-
HaTbl U MEKTHHBI). BTH cnocobbl MO3BOISIOT BblAENATh 10 70—90% nos-
HOLIEHHOTO 6ejlka MOJIOYHOI CHIBOPOTKHM U BapbMpOBaTh €ro PyHKUHO-
HalbHble CBOWCTBA.

2.7. HOBbIE ®OPMbI BEJIKOBOU MNMULLIA.
NPOBJIEMA OBOrAULEHUS BEJIKOB
JIUMUTUPYIOLLIMUMU AMUHOKUCIIOTAMU

OCHOBHBIM HamnpaBfieHUEM HaydHO-TEXHUYECKOro nporpecca B objacTu
MPOU3BOACTBA MPOAOBOJLCTBHS B MOCIEAHUE TPU AECATUIETHUS SIBASIETCS
MHTeHCU(PUKALUSA MPOLECCOB IPUTOTOBIEHHS MHLLU C OHOBPEMEHHBIM MPHU-~
JlaHUeM el KOMIIIeKca CBOICTB, OTpaXalmnx TpeboBaHUs HaykKU O 310 -
poBOM nuTraHuu. HoBble nUuieBble MPOM3BOACTBA B KaUyecTBe MPUOPHUTET-
HbIX BKJTIOYAIOT TEXHOJIOTUHU MONYYEHUS GENKOBBIX TPOAYKTOB. 3TH TEXHO-
JIOFMHM OCHOBbIBAIOTCA Ha QPyHIaMeHTaIbHbIX U MIPUKJIaIHbIX 3HAHUSAX B 00-
J1acTv NUuieBoi, pr3nyeckoi, OMonornyeckoit, 6GMoopraHM4ecKoi XuMHUH,
TeHETUKU, MOJIEKYNISIPHOI GUoNnoruu, 6MoPHU3IMKU U psaa TEXHHYECKUX JUC-
uUMnIMH. O6heKTHBHbIE TPUYUHBI CO3aHVUS NMPUHLMUMTHUAILHO HOBBIX TEX-
HOJNOTHUH NoNy4eHUsl OeJIKOBbIX KOMITOHEHTOB MULIHM ciieayloline: pocT YUC-
JIEHHOCTH HaceJleHUs, 0CO3HaHUe AIbMU TOTO, YTO PECYPCHI [UIaHEThl He
OearpaHUYHbI, HEOOXOAUMOCTD BbINYCKa NHUILEBLIX MPOAYKTOB C COCTABOM,
COOTBETCTBYIOLIMM COBPEMEHHOMY 00pa3y XHU3HH, U BO3MOXHOCTb UCIOJb-
30BaHUA HAKOTLTEHHBIX YETIOBEKOM TEOPETHUYECKUX 3HAHU 1 B PUKIIadHbIX Le-
Jax. OTIMYUTENLHON 0COOEHHOCTBIO TEXHONOTHIA NMPOU3BOACTBA GENKOBbIX
MPOAYKTOB SIBASIETCA BO3MOXXHOCTb Lie/ieHaIllpaBAeHHOIO UCIONb30BaHUSA OT-
JefabHbIX ¢ppakLHii 6€JIKOB U KOMIUIEKCHOM NepepaboTKK Cblpbsl C ONHOBPE-
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2.7. Hogote popmui beaxosols nutqu

MEHHBIM NOoJyYeHUeM APYruX IMoJjie3HbIX MULLEBbIX HHIPEeAUEHTOB (KpaxMa-
Jla, Macna, nektuHa, ¢ocdaTiioB U T. 4.).

HoBble popMbl 6e1KOBOH MU UK — 3TO MPOAYKTbl MUTaHUSA, MOJY-
YaeMble Ha OCHOBE pa3jiMyHbIX 6e1KOBbIX (ppakLInii TPOAOBOJbLCTBEHHOTO Chl-
pbsi ¢ IPUMEHEHHEM HaydYHO OOOCHOBaHHLIX C10CO00B NnepepadoTKH U UMe-
IOLLIME ONpeaesieHHbI XUMUUECKUM cOCTaB, CTPYKTYDPY M CBOMCTBA, BKJIIOYas
6MONIOrNYeCcKy0 HEHHOCTb.

OOBEeKTUBHOI KOJAWMYECTBEHHOM OLIEHKOM CO3AaHUsI MU pa3BUTHUsSI OTpaciu
MPOM3BOACTBa PacTUTENbHBIX O€JKOBbIX NPOAYKTOB ((ppakuHii) sIBAsSIETCA Ha-
JIMYHE CENbCKOXO3MCTBEHHOTO ChIpbsi, BbICOKOIPOU3BOAUTENLHOIO obopyno-
BaHMUS (3KCTPaKTOPOB, CENapaTopoB, LIEHTPU()YT, CYLUWIOK MU T. A.) U KOHKY-
PEHTOCNOCODHBIX TEXHOJIOTHIA. K MOTEeHUMabHBIM ChipbeBbIM UCTOUHHUKAM OT-
HOCHT: 3¢pHOG06O0BbIE (COsl, TOPOX, YeYeBHLIA, JIOMUH, (Pacosib, HYT); XJIeOHbIE
W KpYNSHbIE KyJBTYphI (MlIeHHUUA, TPUTHKalE, pOXb, 0BEC, SUMEHb, KyKYypy3a)
1 noGoyHble NpoAyKThl UX TiepepaboTku (OTpyOM, ceuka, MyuKa, 3apoAbili);
MacJIMuHbI€ (MOACONHEYHMK, JIEH, paric, KYHXXYT); ICeBA031aKOBbIe (aMapaHT);
OBOLLM U OaxyeBble (KapTodenb, ThIKBa), BEreTaTMBHas Macca pacTeHUH (nio-
LepHa, KJeBep, JIONUH, caxapHasi CBeK/1a, 3e/ieHblit Tabak); poaykThl Nepepa-
60TKM HPYKTOB U sirof (KOCTOUKY abpUKoca, CAUBbI, BULLHHW, KU3Wia, BUHOrpa-
[a v T. 1.); KeOpoBble U ApYrHe Buabl opexoB. He MeHee BaxxHBIMU dakTopaMy,
OMpeAenAIIUMH BHIOOP ChIPbEBLIX UCTOUHUKOB, SIBAAIOTCA: KOJIWUYECTBO W
cocTaB benkKa, 6Hojloryueckasl LEHHOCTb, BO3MOXHOCTb YIaleHUs aHTUIHTa-
TeNbHbIX BelllecTB, GYHKLIMOHANbHBIE CBOMCTBA, CNOCOOHOCTH K XpaHEHUIO, BO3-
MOXXHOCTb IMy60oKoro ¢hpakLIMOHUPOBaHHMS C MOJyueHHUEeM KaK OCHOBHbIX (6en-
KOBBIX), TaK U MOOOYHbBIX MPOAYKTOB NMUTATENbHOMI (3KMP, KpaxMas) UM Jieyeo-
HO-npodniakTHiecKoi (MeKTHH, COPOUT, KCHIIUT, TELUIMTUH, aHTOLMaHBbl, BU-
TaMHHBI, IJ1HK030-QPYKTO3HBIE CUPOIBI U T. 4.) LeHHOcTH. [IpousBoacTBa no
BBIMYCKY MULLEBBIX OEJKOB CTPOST BOJIN3M OT OMOXMMHUECKHUX WK KOPMOBBIX
3aBOJIOB C LEJIbIO NOMyYEeHUs psida JOMOJHUTENbHBIX HHIPEAUEHTOB (APOXCOKH,
¢epMeHTHBIE MpenapaThl, CyXas Me3ra ¥ T. 4.) WIX OpraHM30BbIBalOT clielura-
JIN3UPOBaHHbIE LieXa Ha ACICTBYIOLUMX MPpeaNpUATUSIX.

TpaaMUHMOHHBIMU UCTOUHUKAMH [ TIPOU3BOICTBAa O€NKOBBIX ITPOAYKTOB
SIBAISAIOTCSA cosl ¥ NiteHMUa. [TpoayKThl U3 coeBbIX OCJKOB Noapa3esioTcs Ha
TP I'PYINbL, OTIMYAIOLLMECS MO coepXaHUIo OefiKa: MyKa-Kpyria, KOHLEHT-
pathl, U3oasThl. Ha Ga3e yka3aHHbIX BUAOB O€JKOBLIX MPOAYKTOB OpraHu3y-
eTcsl [IPOU3BOJICTBO U MAPKETUHT TEKCTYPUPOBaHHOM MYKH, KOHLIEHTPATOB M
nusonsitoB. BeinyckaoTtess MoAMGHULIMpPOBaHHbIE U ClieUHaJIbHbIE OeKOBbIE
npoayKthl. Coepas MyKa M KpyTa NpOU3BOAATCA Ha MelbHUUHOM 0b60-
PYOOBaHUHM MYyTeM W3MeENbUEeHHsI 10 OTpele/icHHOro pasMepa yacTuu obes-
JKMPEHHbBIX WY HEOOE3IXKMPEHHbIX CEMSIH C MOC/EAYIOIUM UX MPOCEenBaHN-
eM. B Myke u kpyne conepxutcs 40—54% (N x6,25) 6enka ot obuiieit Macchl
nponykra. Pa3Hble BUObI MyKH (KPYTibi) OTAXYAIOTCH MO COAEPXKAHUIO XKUpa,

87



Iasa 2. beaxoevie sewjecmea

pa3Mepy YacTHIL M CTereH! TernioBoi 06paboTku. OT MHTEHCHBHOCTH TETLIO-
Boro BosiencrBus 3apucsaT KPA, K/IB, aktpHocTh hepMEHTOB TUMOKCHTe-
Ha3bl, ypea3bl M MHIHOUTOpOB nmpoTtea3. CoeBble Oe/IKOBBIE KOHLEeHTpa -
Thl H3rOTaBJIMBAIOTCH W3 OYMILEHHBIX U 06€3XUPEHHBIX coeBbIX 6000B (6e-
JIBIX JIE[TECTKOB) MYTEM yHaleHHUS paCTBOPHMBIX B BoJe HEOEKOBBIX KOMITO-
HeHTOB (oJiMrocaxapuinos, ¢pepMeHTOB, MHHEPATbHbIX BellecTB). KoHLEHT-
patbl conepxar 65—70% Genka Ha cyxoe BetecTBo (N x 6,25). CoeBrle 6ei-
KOBBI€ M30JISThI SIBIAIOTCS HauboJlee ouMllieHHOI dopMoii 6eKOBBIX NPo-
JAYKTOB, TaK Kak colepXar He MeHee 90% Genka Ha cyxoe BelecTBo. besok
SKCTparupyeTcs M3 U3MeJibYeHHOro 6eforo jemnecrka ciaboulenouyHbIM pa-
ctBopoM (pH 8—11) ¢ nocienyiolliuM ocaxxaeHUeM B U303J1eKTPUYECKOH TOY-
Ke (4,2—4,5) v oTaeneHUEeM B BUJI€ TBOPOXUCTOM Macchl OT OJIMFOCcaxapuioB.
Benkopas Macca npoMbiBaeTcs, HeiTpanusyetcs ao pH 6,8 u cymures.

Ha3HadyeHHe TeKCTYpHpOBaHHBIX OeJKOBBIX POAYKTOB 3aKJIO-
yaeTcs B MPUAAHWH TMHULLEBbIM U3NEIUSM BOJOKHUCTOU WM MHOTOCIOMHOM
(Kyckoobpa3Hoit) cTpykTyphl. [locie ruapaTaluu Takue 6eKOBbIe MTPOAYK-
ThI ITO BHELLHEMY BUIY M CTPYKTYPE HAMOMHHAIOT MSICO, ITULLY WJIM MOPCKHE
MPOAYKTHI, BLICTYNAs [IPU 3TOM B POJIM aHAIOTOB TPAAULIMOHHBIX MULLEBBIX
npoayktoB. MHorocJioliHas MsiconogobHasi CTPYKTYpa coeBbIX 6€JIKOBbIX PO~
AYKTOB MOXeT (POPMUPOBATLCS C TOMOLLbIO TEPMOITIACTUYECKOM IKCTPY3NH.
OCHOBHbIE CTaJAWH TMpollecca BKIIOYAKT; 103MPOBaHUE Chipbs —> KOHAULIMO-
HUpoBaHMe (YBJlaXXHeHWe, HarpeBaHWe) — BapoyHLIi npolecc — JlaMUHap-
Hoe TeyeHHe (OpHeHTALIUs MOJIEKY) 6eTKOB) — (POpMUPOBaHKEe BOJIOKOH —
pa3pe3aHue MPOAYKTa Ha KyCKM —> cylika. B oCHOBe 3KCTPY3UU JIEXHT Ipo-
LIeCC pecTPYKTYpH3aLIuM OeJiKa, 3aKJTIoYaolIMiAcs B TOM, UTO NOJ BAUSHUEM
TeMIepaTyphl, YBJIa)XHEHUS U MeXaHUYECKOro Bo3ie ACTBUA MaKpPOMOJIEKYJIbI
ero GopMHPYIOT BA3KOILIaCTHYHYIO Maccy, BbICTpalBaloLLyIOCs B HalpaBJe-
HWH CABMTa, ¢ 06pa3oBaHWEM HOBBIX MOIMepedHbIX CBsi3eil. B peaynbrate 06-
pasyeTcs MHorocjoiiHas o6beMHas XeBaTeJbHasi CTPYKTypa, [IpUrogHas njis
HCNOJIb30BaHMsl B KauecTBe HaloJHHTelel WA aHaJIOroB.

Ocobble coeBbie MPOAYKThI MTPeACTaBIeHbI COEBBIM COYCOM, TOQY (COEBBIM
TBOPOTOM), COEBBIM MOJIOKOM, MMCO (COeBOH nacToif) U ApyTMMMW BHIaMMU.
MoanuduuupoBaHHBEIEe 0elKM (YACTUYHO WIM MOMHOCTLIO T'UAPOIH-
30BaHHbIE) NOJYYAlOT N3 OeJIKOBBIX MPOAYKTOB C HPUMEHEHUEM ITPOTEOUTH -
YecKUX (hbepMeHTHBIX Mpenaparos (IerncuH, naraud, OpoMenanH) WIH KUC-
JIOTHOTO TMApoJiK3a. Takve 6elKM Ucnonb3yloTesl Kak (pyHKUMOHANbHBIE U
BKYCOBbI€ 106aBKH K MHLLIE.

M3 muueHuLb WIK MilIeHUYHOM MyKU METONOM BOAHOM 3KCTpaKLIMU He-
OeNKOBBLIX U paCTBOPUMBbIX OEJIKOBBIX KOMITOHEHTOB MOJYYAKOT CYXYIO Mile-
HUYHYI0O KJ1eH KoBHUHY Tak Kak KieiKOBHHa IBJISETCH CKOPOTIOPTALIUM -
¢ MPOJYKTOM, TO B&XKHOE MECTO B TEXHOJIOTMUECKOM I1poliecce MpOU3BO/I-
CTBa KJ1eIKOBUHbBI 3aHUMaeT cylka. Bo-nepBbix, BIaXXHOCTb FOTOBOrO Npo-
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2.7. Hosvie gpopmsi beaxoeol nuwu

IyKTa He JojxHa npeBbiiath 10%, a BO-BTODLIX, Ki1efKOBMHA 10JDKHA ObITh
HAaTUBHOM, WU «BUTabHOM». [lepBoe ycl0BMe HEO6XONKMMO B LiefsX yCIell-
HOro xpaHeHus, a BTopoe — sl obecrieYeHUs] UIMPOKOTO MCIOJb30BaHUS
KJIEAKOBUHEBI KaK TeXHO(YHKLMOHAIBHOIO MHIpeaneHTa. B kiefikoBuHe co-
nepxurcs 6enka He MeHee 75—-80% (N x 5,7), xupa — 0,5—1,5%, kietyaTku
—1,5%, 30abHocTb — 0,8—1,2%.

HecMoTps Ha TO, YTO B MHAYCTPUM NMUILEBLIX O€J1KOB pa3paboTaHO U BHe-
IPeHO OTPOMHOE KOJMYECTBO TEXHONOTUMH, CYLLECTBYIOT IIEPCIEKTUBHbIE Ha-
NpaB/icHHA, KOTOpbIe 3aK/II04aloTCs B M0JYYeHUH GeKOBLIX [TPOAYKTOB I10-
BbIWIEHHOH NMHUILIeBOM Y 6M010rMYeCcKOil HEHHOCTHU U3 HETPaAULIMOHHOTIO Chl-
pbsl, hpaKLIMOHHPOBaHHUM G€JIKOB Ha KOMIIOHEHTHI C Pa3HbIMH MOJIEKYNASIP-
HbIMU MaccaMu (Harpumep, 7S u 11S Genxku com), GU3NKO-XUMUUYECKUMHU,
OYHKUMOHAIBHBIMU U $HapMaKoJIOrMUeCKMMU XapaKTEpPUCTUKaMHK M pa3pa-
60TKe Ha MX OCHOBE HOBOTO NOKOJieHUs GelKOBbIX 106aBOK (KOMIIO3UTOB) C
NoJMPYHKUMOHATBHBIMY CBOICTBAMM M MHOTOLIE/IEBOrO Ha3HaYeH M.

PacTutenbHblit GeJ1OK 38pPHOBLIX U IPYTUX KYJIETYp B 0611Ieit Macce yCTynaeT
>KMBOTHOMY I10 COAEPXaHUIO He3aMEHMMbIX aM MHOKHMCIIOT (JIM3MHA, TPEOHMHA
u TpunTodaHa). [ToaToMy yxe cerofHs o BceMy MUpY LUMPOKO pa3pabaTbiBa-
10TCA ¥ BHEOPAIOTCA B XM3Hb CllelMaibHble IPOrpaMMBbl TUTaHMA, [IpeaycMaT-
pHBaloLMe MpUMeHEHHWE pacTUTENbHbIX 6e1KOB WK IUMUTHUPYIOLIIMX aMUHO-
KMCJIOT JJ151 B3POCJIOTO HacejieHUs, 1UKOJAbHUKOB Y AeTeit. OnTuManbHbIN Ga-
JIaHC He3aMeHUMbIX PaKTOPOB TUTaHUS 0DecreurBaeTCs yTeM NPaBWIbHOTO
noabopa U coyeTaHus pa3nUyHbIX BUIOB 6ejikoB (3dbdekT B3auMHOT o 0b6o-
rawenus). JlononHeHue B NMULY, HApUMED, COU ABNSAETCA NPEKPacHLIM Me-
TOOOM BOCIIOJIHEHMS HejoCTaTKa JIM3MHa B MiIeHMIe, KYKypy3e U puce. 3a
CYET NPaBIWIbHOIo NoAGOpa COCTABISIOIIMX B CMeCsX U3 xJ1eOHBIX, 6060BbIX
M MacJMYHBIX KYJBTYP MOXHO 3HauMTebHO NOBLICUTL KBB, 3a 3Ta10H KoTO-
pOro NIpMHKUMalOT NoKa3aTesb AJ1s1 KadeuHa (2,5). CMecH K3 x1eOHBIX KYJALTYP
C COEBLIMHU MPOAYKTAMU KOMIUIEMEHTAPHBI 10 aMMHOKMCIIOTHOMY COCTaBY yXe
npu cootHouieHuu 50 : 50, onHako naeanpbHbIM cuuTaoT — 30 : 70.

B 3aBHMCHMMOCTH OT COOTHOlLIEHHA GeJIKOBbIX COCTABJSIOLIMX pa3inyaloT
3 dexTh ICTUHHOIO U NpocToro oboraiueHust. I¢pdekT HCTUHHOTO obo-
rajieHyus Habl1o04aeTcs B TOM cilyyae, eClld CKOp [Uisl Kaxoi He3aMeHUMOoi
aMHMHOKMCJIOTHI B 6ejiKe co3naBaeMoro nponykra He meHee 1,0,a npocTo-
[0 — eC/I¥ 3HaueHH sl aMUHOKHMCIOTHOTO CKOpa KOMIIO3ULIMM XOTS U MEHbLLIE
1,0, Ho BhIlLE, YeM 3HaYyeHUs JaHHOTO MoKa3aTels 11l 6€JKOB KaXXA0ro npo-
LlyKTa B oTAesbHOCTH. CHanaHCHpOBaHHOCTh aMMHOKUCIOTHOIO cocTaBa B 6el1-
KOBbIX [1IPOAYKTax MOJOXHUTEIbHO OTpaXaeTcsl Ha Ux ycBosieMocTH. Eciu ye-
BOsIEMOCTb GeJIKOB pacTe HMii 10 CPaBHEHHMIO C KaleMHOM cocTaBisieT 60—80%,
TO YCBOSIEMOCTD OeJIKOB, HaxoJSLLMXCS B COCTaBe KOHLEHTPUPOBAaHHbIX 6¢J1-
KOBBIX IPOAYKTOB € 60/IbIUMM KOJMYECTBOM He3aMeHUMbIX aMUHOKUCIIOT, —
80—100%.Tax, ycBOsIEMOCTDb B3pOC/IbIM Y€IOBEKOM COEBbIX Ge/IKOBbIX KOHLIEH-

89



Inaea 2. beakoasie geuiecmea

TPaTOB U U30JISITOB, KaK M GEJIKOB MOJIOKa, HaXxoOuTcs B npeneiax 91-96%,
CYXO# HWCHUMYHOM KiaciikoBuiinl — 91%, a 6en1koBOit MYKHM M9 ITHIEHUYHBIX
oTpyGeit — 94%. JlaHHBI} MoKa3aTe/ib BO3MOXHO NOBbLICUTB 10 97—99% cMe-
IUMBAHHEM UX C IMMUTUPYIOILMMHM aMUHOKUC0TaMU. Hanpumep, no6asne-
Hue 0,5—1,5% MeTHOHMHA K OEKOBLIM NMpPOAYKTaM M3 cou MpHUOIMXKaeT UX
o MUTaTe/IbHOM LIEHHOCTH K HAeanbHOMY GeNKy, a Ao0aBieHne TpUnrogdaHa
B MU LY BbI3bIBAeT 06pa3oBaHHe B OpraHU3Me YejioBeKa aHTHUTEN U MOBBILLIAET
ero MMMyHuUTeT. B Tab6s. 2.13 nokasaHo BIMAHUE 100aBOK aMMHOKHMCIIOT Ha
Ka4yecTBO 3epHOBOTO KOpMa, olleHMBaeMoe rno K9b.

B npon3sBoacTBe NpoayKTOB U KOPMOB YXe JaBHO NMPUMEHSIOT A00aBKH
JIMMHUTHPYIOLLIMX aMMHOKHCJIOT, TPOM3BOACTBO KOTOPBIX B MHPE MpecTaBs-
eT c060it KpyITHOTOHHAXHYIO ClieL{Mai3MpoBaHHYI0 oTpaciib. bonee 98% npo-
u3BoAcTBa (1o AaHHbIM MAQ) MpuxoauTCa Ha METUOHHMH, JIM3UH U TPUIITO-
¢aH. OCHOBHBIMHU cocobaMM NOJNyYeHUST aMUHOKHUCIOT ABJAIOTCA METOAbI
MHKPOOHOJIOrHYecKoro (IM3UH, TPEOHUH, BAJIMH) U XUMHUYECKOTO (METUO-
HMH, TpUNTO(aH, peHWnalaHMH) CUHTE3a, OAHAKO YacTh 1ePULUTHBIX aMU-
HOKHCJIOT MOXHO IMOJyYaTh ¢ MpUMeHeHHeM pepMeHTaTUBHAIX METO0B (Me-
TUOHHUH), 3KCTpaKUHel (LUCTUH, THPO3HUH) U TeHHOM HHXEHepUU (JIM3UH,
TPEeOHUH).

YnorpebaeHUe aMMHOKUCIIOT B MUILY TpeOyeT TILATeIbHOTO KOHTPOJIS cO
CTOPOHbI MENUKOB U CNeLIMaICTOB MO NUTAHHUIO, TaK KakK 371ech HeoOXo UMbl
ocobble MeTO/Ibl UX NOTpeGIeHHUS M pUeMbl BBeaeHUS. JIMMUTHpYIOLLIME aMU-
HOKMCJIOTBI, HaXO/sICh B COCTaBe MHUILM K HE YYacTBYs B [TOJIOCTHOM MHLIEBa-
PEHUH, JIHEO ObICTPO MOCTYMAT B KPOBEHOCHYIO CHCTEMY, IMOO OCTaHyTCA B
KHILIeYHUKe, Iae Mo BIUSIHUEM MUKPOGJIOPbl CTAHYT 00BEeKTOM 0Opa3oBa-
HMSI TOKCUYHBIX [TPOAYKTOB. PazHuLia BO BpeMeHH NMOCTYTUIEHUS B KPOBb CBO-
00dHBIX aMUHOKHUCJIOT U aMHHOKHUCJIOT, 00pa3oBaBLIMXCS MPH TNepeBapUBa-
HMH GeJIKOB MUILM, 6yIeT crocoOcTBOBaTh MPOTEKAaHMIO HEraTUBHbIX hepMeH-
TaTHUBHbIX NpeBpalleHUl Je3aMUHUPOBaHUSA, 1eKapOOKCHJIMpOBAHHUS U T.A.
CBobonHble aMMHOKHC/IOTHI, HE TIpUHMMas yyacTHe B cMHTe3e GelKoB Tefa,
MOTIYT ¢TaTb UCTOYHHUKOM TOKCHUYHBLIX OMOT€HHbIX aMUHOB M aMMOHHUHHBIX
coneit. HanGonee BbICOKOH TOKCMYHOCTBIO 00/1a1a0T NMPOAYKTbI A€3aMUHH-

Ta6auna 2.13. Bausuue nobaBok aMmHOKHCAOT Ha KOB 3epHOBLIX KYJETYD

3eprosan AMMHOKHCIOTa K9b
KyfnbTypa 6e3 no6aBkM | ¢ noGaBKoM
INuwennua | L-nmusun (0,2%) 0,7 1,6
L-nu3uu (0,4%) + DL-tpeonun (0,3%) 0,7 2,7
Puc L-maun (0,02%) + DL-tpeonun (0,2%) 1,5 2,6
Kykypy3a |DL-nu3uu (0,4%) + L-tpunrtodan (0,07%) 0,9 2,6
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2.8. QynxyuonansHbie ceéoiicimga beaxos

poBaHUS TpuNTodaHa, TUPO3UHA, TUCTMAUHA. Tak, THCTAMHUH W CEPOTOHMH,
obpasyoLyecs Npy1 1eKapooOKCUINPOBAaHUY TUCTUAMHA U TpUnTodaHa, co-
OTBETCTBEHHO, OTHOCATCS K BellleCTBaM, BbI3biBalOLLUM AJUIEPTHUIO.

YnoTpebieHKe LeHHBIX PacTUTEIbHbBIX O€1KOB B IUILY B LIEJIOM IOJOXH -
TEeJIbHO OTpaXKaeTcsl Ha 340poBbe Jiofei. [locTasiss opraHM3My He3aMeHU-
MBbl€ aMMHOKMCOTBI, 6€71K0Bble MPOAYKThI AABSIOTCS HCTOYHHUKOM MTUILEBOM
KJ1eTYaTKU, cr1oco6HOH 06pa30oBbiBaTh CTPYKTYPHBIE KOMILIEKChI ¢ 1euebOHO-
dusnonornyeckoii yHkKuMed Bo3AEICTBUA Ha MOTOPUKY KUILIEYHUKA U pe-
TYJISIMIO YPOBHS X0ONecTepyHa B KpOBU. PacTHTe 1bHble €KY CHUXKaIOT ypo-
BEHb CbIBODOTOYHbIX JIMITMIOB y GONBbHBIX THIIEPAUITUAEMHUYECKX COCTOS-
HMit (aTepocKiiepo3, TMIIEpTOHHUS], caxapHbii AMaleT, XenuekaMeHHas 60-
JIE3Hb, SHAOKPUHHbIE pacCTPOiACcTBA U AP.), B CBSA3U C YEM UHTEPEC K 3aMEHE
JKUBOTHbIX O€JIKOB Ha paCTUTeNbHbIE B [TOCIeAHHE TOAbl 0COOEHHO Bo3pacTa-
eT. Tak, 3ameHa B pallioHe MUTaHMs OONbHBIX C MOBbILLEHHLIM COlepXKaHU-
€M JIMIIONPOTEMIOB U XONECTePUHA B KPOBU MSICO-MOJIOYHbIX [IPOAYKTOB Ha
COeBble 6eNKOBBIE U30J15Thl MOHUXAET YPOBEHb OOLIETO XOJeCcTEPUHA U XO-
JectepuHa c JTHII.

2.8. DYHKLUMOHAJIbHbLIE CBOUCTBA BEJIKOB

PactutenbHble Ge1KM HaxomsT NpUMeEHEHUE B MPOMU3BOACTBE ITMLIEBbIX
MPOAYKTOB B KayeCTBE MHIPpeNHeHTOB MUTATEIbHOM, TEXHOJIOTMYECKOM U Jie-
4yeOHO-NpodaKTUUECKOH 3HaYUMOCTH bJ1aronapsi IPUCYIIMM UM YHHUKATb-
HbIM GYyHKLUHMOHaAAbHBM cBolicTBaM. JloHATUE «DYHKLIMOHAND-
Hble cBo#icTBa GeJIKoB» BriepBhle BeNu Cepkn v JIxXoHcoH B 1962 . [Toa dyH-
KLUMOHa/bHBIMKY CBOMCTBAMHM NMOHUMAIOT (GHU3MKO-XUMHYECKUE XapaKTepHC-
TUKM 6eNKOB, olpenensiollie UX MOBeAeHHE MPU NepepaboTke B MHUILEBLIE
MpoayKThl U o6eclleynBaloLKe ONPeAeIEHHYIO CTPYKTYDY, TeXHOIOTMYECKHe
u notpebutenbckue coiicTa (B. ToacTtorysos, 1987).

K Haubonee BaXHbIM GYHKLIMOHABLHEIM CBOMCTBaM 6eKOB OTHOCATCH
PacTBOPUMMOCTb, BONOCBSA3bIBaIOLLIAA U XXUPOCBA3bIBaIOLLIAs CTIOCOOHOCTD, CIO-
COBHOCTb CTaOMUIN3MPOBATh IUCIIEPCHBIE CUCTEMBI (3MYJIBCHH, MIEHbI, CYCTEeH-
31MU), 00pa3oBLIBATD rejiu, MleHKooOpasylolias criocoOHOCTDb, aAre3uoHHbIE
U peosiorMyeckue CBoMCcTBa (BA3KOCTb, 31aCTUYHOCTD), CITIOCOOHOCTD K Npsi-
JEHMIO U TEKCTYpHUPOBaHMUIO.

besnky ¢ BLICOKMMHU (YHKLIMOHAIbHBIMU CBOMCTBAMU XOPOLLO pacTBOps-
I0TCA B Bojae, 06pa3yloT NpoYHble [e/1M, CTabWibHbie 3MYJbCUM U MEHBI; Oei-
K1 ¢ HU3KMMU DYHKIMOHaNbHBIMU CBOMCTBAMY He HabyxaloT B BoJe, HE CIo-
co6Hbl 06pa3oBbIBaTh BSI3KUE, 371aCTUYHbIE MacChl, FeJId, He CTaOMIU3UPYIOT
MeHb! K 3MYabcHM. HekoTopble n3aBecTHble GeIKM He NOMAfaloT Noj yKas3aH-
Hbl€ Bblllle 3aKOHOMEPHOCTH. Tak, 6eKU nilleHUYHOM KJEeHKOBUHbI, HECMOT-
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PAl Ha HU3KYIO pacTBOPUMOCTD B Boze (2—5%), o6pa3yloT CTpyKTypHble KO-
JIOUJIHbIE CUCTEMBIL — I'€JIH, KOTOPBIE BblACPAKHUBAIOT HarpeBaHMC, 3aMOpaXkKi-
BaHHe U CYILIKY, a 6eJIKK u3 oTpy6eit n TpuTHKaite ¢ pacTBopuMocThio 10—20%
006J1a1a10T BLICOKUMM XHUPO3MYNbIMPYIOLIMMH U NeHOOOpa3yolMMH CBOIi-
cTBaMU. OTKJIOHEHUS OT yKa3aHHbIX Bbllle 3aKOHOMEPHOCTei 00BbsICHSI0TCA
TPYAHOCTBIO CO3[aHHUsl B 3KCMIEPUMEHTaX NpH oleHKe QYHKUMOHANbHBIX
CBOIACTB CTaHapTHLIX YCIOBUH, TaK KaK Oe/IKM UMEIOT pa3Hble ONMTUMa/IbHbIE
3Ha4yeHHUs CBOWCTB, a MoJeNbHbie CUCTEMbI HE YYUTBIBaIOT MHOTOGYHKUHO-
HaJIbHOCTL M B3aUMOJlelicTBUe OeKOB C IPYTHMU KOMIIOHEHTaMU U LM (JIU-
nuaaMu, yraesojaMu u T. A.). [losToMy npu3HaHo, 4TO GyHKUMOHATbHbIE
CBOICTBa 6EIKOB JOMXKHbBI BEIpPAaXaThCcs He TOJbKO B YMCAEHHbIX 3HaUEHUSX,
HO Y B npodUIsAX 3aBUCUMOCTE OT TEXHOJOrMYECKHUX WU Jpyrux ¢akTopos.
JaHHbiit noaxon B oueHke GyHKUMOHAIbHBIX CBOHCTB Hallle/l OTpaxeHHe B
NMpUMeHeHUH LSl 6eNIKOB HOBOTO TEPMUHA — «TeXHO(PYHKLHOHANbHbIEY,
BKJIIOYaOLEro 0COBEHHOCTH TEXHOJIOTHUYECKHX MPOLIECCOB NIPH NMPOU3BOJ -
CTBE€, XpaHEHMH U NMOTpebIeHUH MULLEBbIX NTPpoayKTOB. [1pu 3ToM dyHKLHO-
HallbHble CBOICTBa 6E1KOB OLIEHUBAIOTCS U1 KOHKPETHbBIX MULLIEBbIX CUCTEM
B paMKax BbIOpaHHOTI'O HanpagJieHUs MyTeM cpaBHEHHUS MX CO CBOHCTBaMMU Tpa-
JWUHOHHBIX WM APYTHUX U3BECTHbIX GE/KOB.

PacTBOpPHUMOCTDL, SBISACH NepPBHYHLIM MOKa3aTeNleM OLUEHKH dyH-
KLUHUOHAJIbHBIX CBOHCTB GeJIKOB, XapakTepuayerca Koddduunenramu KPA u
KAb. B nepBoM ciyyae onpeaefsioT KOJHYECTBO a30Ta, BO BTOPOM — KOJIH-
YyecTBo Oefika, Mepelliealero B pacTsop (B MpoLieHTax oT obLIero coaepxa-
HU ero B npoaykre). Cneunduryeckas nocienoBaTeIbHOCTb aAMHHOKHCIIOT-
HbIX OCTaTKOB B [IOJIUNIENTHUAHBIX LIENAX, HepaBHOMEPHOE PacIoNoXeHHe -
popoOHBIX ¥ TMAPODUNBHBIX TPYII Ha NOBEPXHOCTH GEJIKOB, HalUuUe WIH
OTCYTCTBHME CMTMPATIM30BaAHHBIX YUaCTKOB 00GYC/I1aBIMBaIOT OCOOEHHOCTH QYH-
KUMOHANBHLIX CBOMCTB. PacTBOpMMOCTL B HaMOOIbLLIEH CTENEHN 3aBUCUT OT
MPUCYTCTBUS HEKOBAIEHTHbIX B3aUMOAEHACTBHIA: THAPOGOOHbIX, JIEKTPOCTA-
TUYECKUX U BOAOPOIHHIX cBsideil (cM. CTpoeHHe nentunoB U Genkos). Ilpu
paccMoTpeHUH THAPodoOHbIX B3auMone ACTBUH OeJIKOB pa3iMyaloT CPeJHIO
U OTHOCUTENBLHYIO ([TOBEepXHOCTHY10) ruapodobHocTh. [loa cpenHeit ruapo-
(poOHOCTHIO MOHUMAIOT 3HEPrUI0 CTAOUITH3AUMH, TPUXOAALLYIOCA Ha OHY He-
MOJSPHYI0 DOKOBYIO IPYNNY NPH CBA3bIBAHUM ee BHYTPH I1o0ynbl 6e1K0BOi
MOJIEKY/bl, NOA OTHOCUTENbHOW — CTENneHb ruapodobHoro B3auMonaeiicTeus
HEMNONSPHbIX OCTATKOB aMUHOKHCJIOT, PacoNoXeHHbIX Ha TOBEPXHOCTH IT0-
6yn. [NocaeaHunit BUA ruapocdoGHOCTH OLIEHMBAETCS MO CBSA3bIBAHMIO C JIMITH -
JaMH Y yriieBoAdaMH, pacrnpeaefieH!Io 0enKoB B ABYX(da3HbIX BOAHBIX CUCTE-
Max, coiepXalluX NOJMMepHI ¢ pa3Hoil THapodoOHOCTLIO, U T.A. 3a CYET OT-
HOCHUTebHOM ruaApo¢OOHOCTH OCYLLECTBASETCS B3aUMOAEHCTBUE C IMNUAA-
MU U popMUpyeTcs YeTBepTHUHasi CTPYKTypa GesnikoB. YeM HUXXe OTHOCH-
TefbHasi THAPodOOHOCTL 6eJIKOB (TO €CTh HUXE B3aMMOecTBUE MEXIY IJ10-
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6ynaMH M BbllLe CHJla OTTaJIKMBaHUsA), TEM Bbllle B3aUMOIEHCTBUE UX C MOJIe-
Ky/laMU pacTBODHMTENSs1, C/1e00BaTeIbHO Bblllle PaCTBOPUMOCTD.

Bxua 311eKTPOCTATHYECKHX CIJI B pPaCTBOPUMOCTH OeJIKOB 3aBUcUT oT pH cpe-
Ib! ¥ npvcyteTeusa coneit. ITpu pH, cootBerctylolieMm AT, Genku MMeloT Hau-
MEeHbILYIO PaCTBOPMMOCTb, TaK KaK CyMMapHbLA 3apsill Ha MX MoJeKy/jiax paBeH
HYJIIO M YaCTULIbI IMIIEHbI CITIOCOOHOCTH OTTA/IKUBATLCS 33 CYET MeKTPOCTaTH-
YeCKHX B3aUMOAEHCTBUIA C MOJEKy/laMy pacTBOpUTeNs. B Kucnoit win 1ienoy-
HOM cpefie, Ha0bOpoT, 0becrieYrBaeTcsi B3IaMMOEICTBYE MPOTUBONOMIOXKHO 3aps-
XeHHbIX HOHOB pacTBopuTess (HY min OH~ cooTBeTCTBEHHO) C NIOBEPXHOCTAMMU
0es1KOBbIX YaCTHL, 3apSKEHHbIX II0I0XMTENLHO B KUCIOM cpede 1 oTpULlaTeNbHO
B LLieJIOYHOIA, a 3HAUMT K repexo 6eKoB B pacTBop. B kucnoii cpesie Gesiok UMeeT
TIOJIOXKMUTEJIbHBIN 3apsil Ha aMMHOIpYNNnax BCIeICTBUe MojanieHus Auccolia-
uny KapookcuibHbiX (—COOH) rpynmn, B 1eIOYHOM — OTpHLATENbHbIN 3apsi
Y KapSOKCWIBHBIX I'DYNI 32 CYeT Noanienus anccounaii (—NH,) rpynn.

3aBHCUMOCTh PaCTBOPHUMOCTU 6eJIKOB OT KOHLEHTpaluy cojieil HOCHUT
HennHelHbIM xapakTep. [1py no6apneHMy HeGoNbILKMX KOAUYECTB coneil pac-
TBOPUMOCTb YBEIMYMBaeTCsl, TaK KaK MOHb! IPEMSATCTBYIOT 3/1eKTpOCTaTHYeC-
KOMY B3aMMOJeMCTBHIO OOKOBbLIX Ipynn 6eska Mexay coboiil. Bricokre KOH-
LIECHTPaLMK COJiel, CHIDKalO1Me TMapaTaLMIo MOJUIENTUIHBIX Leneid, Haobo-
poT, ycuauBaioT ruapodobHble BenoK-0e1KoBble B3auMO1eACTBHS U BhI3blBa-
I0T BbiManeHKe 6eKa B ocafoK (BulcanvBaHKe). Mcronb3oBaHre B KauecTBe
pacTBOpHTESl BOAL!, pa3baBjieHHbIX pacTBOPOB COJiel, 1lief1o4ell U BOAHO-
CMIUPTOBBLIX pacTBOPOB 0OeciieurBaeT IepeBO reTepOreHHbIX cMeceil B pa-
CTBOp, COOTBETCTBEHHO, a1bOYMUHOB, [J100Y/IMHOB, [JIIOTEJIMHOB Y IIpolaMu-
HOB U nojydeHue 6enkoBbix GpakLitii, pasivyamolurxcs 10 aMHMHOKMUCIIOT-
HOMY COCTaBY, MOJIEKYJISIPHbIM MaccaM M (pYHKLHMOHAILHBIM CBOACTBAM.

Pasnnuns B pacTBOPMMOCTH GEJIKOB NULIEBOTO ChIpbsi JIeXaT B OCHOBE TEX-
HONOrMYeCKUX NMPOUECCOB BbLIEJEHUS U30JATOB U KOHLIEHTPAaTOB U UMEIOT
HENoCcpeACTBEHHOE OTHOLIEHHe K KayeCTBY MHOTHUX MUILEBbLIX TPOAYKTOB.
BaxxHoe 3HayeHUe pacTBOPUMOCTh GeJIKOB MMEET /1S NOBbIlIIEHUS] KayecTpa
MUIUEBBIX TPOJYKTOB, B NPOM3BOACTBE KOTOPLIX IPEAYCMOTPEH UX TMAPOAU3
(aBTONN3) U fleHaTypaL M (HayalbHbie TEXHONOTMUYECKie CTaUH, CYLLIKa U Xpa-
HeHue). TloTepst pacTBOPUMOCTHM, KaK NpaBU10, COIPOBOXAAETCsA U3MEHEHU -
€M W Opyrux BaxHbIX GYHKLIMOHANBHBIX CBOMCTB, YTO B 3HaUMTeAbHOMH Mepe
OTpaXKacTcsl Ha KayecTBe NIPOAYKTOB M cTeflleHW nepeBapMBaeMocTu Genka B
XenynoyHo-kuileyHoM TpakTe. Ocobble TpeGoBaHUs K pacCTBOPUMOCTH Oenl-
KOB MpebABIIAIOTCS TIPY UCNOJ1b30BaHHUM MOC/IEAHMX B IPOU3BOACTBE HAINMUT-
KOB, XJ1e6HbIX, My4YHbIX KOHAUTEPCKUX U MaKapOHHbIX U3nesuit. B HanuTkax
NPUMEHSI0TCS OeJIKM € BbICOKO#M pacTBOPUMOCTBIO, B U3IENUAX U3 MYKH — C
HHU3KOii. [TpMMeHeH e GeJIKoB C Ype3MepHO BbiCOKO# pacTBOPUMOCTBIO B CO-
cTaBe x1eboneKkapHbIX yJIyullnTe el oTpMUaTebHO OTpaXxaeTcs Ha 3J1acThy -
HO-BSI3KOYINIPYTMX CBOMCTBax TecTa. HeaHaunTe bHOE KOJMYECTBO PaCTBOPU-
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Moro Hejika JOMXHO codepXaTbcsi B TEKCTYPUPOBaHHbBIX popMax 6enka, 3ep-
HOBBIX TTPOAYKTaxX, MPUrOTOBAEHHbIX BLICOKOTEMITEPATYPHOI IKCTpY3Uell, 1
MaKapOHHbIX U3ENUsX.

CBoiictBa OenkoBbix cycneH3aui. [Ipuucnonsiaosanvu 6en-
KOB B KauecTBe oboraTurenei, HarmonHuteneit (pa3dbabureleit), PyHKUMOHAb-
HBIX UHIPEAMEHTOB 1 aHANTOrOB MSCHBIX M PbIGHLIX M3aenuii 6obLoe 3Haye-
HUE UMEIOT Takue cBoMcTBa 6e/IKOBBIX CYCMEH3UN, KaK orpaHUYeHHas cTe-
neHb HabyxaHUs Y pasMep YacTHll, BOIO- ¥ XXMPOCBA3bIBaIOLIas CIoCOOHOCTD,
aare3avoHHbIe CBOiCTBa, 3HayeHue pH u 6ydepHas eMkocTh, 06pa3oBaHMeE BAI-
KO-YMNPYroajlacTUYHbIX Macc U rejieii.

Bonocssa3bBawmas cnocoGHOCTH XapakTepulyeTcs aicopo-
LMei BOAbI NPU y4aCTUM TMAPOGUNBHBIX OCTAaTKOB aMUHOKUCIIOT, XXUPOCBS -
3bIBalolllast — ajcopOLireit XX1pa 3a cieT ruapodoOHbIX OCTATKOB. [1pu HeBbI-
COKOM BJIaXHOCTH TUApOdUIbHbBIE PYNIbI, B3aUMOIEICTBYS ¢ MOJIEKy1aMU
BoAbl, 00pa3yloT MOHOMONEKYJIAPHBIM C/I0H, ITpH BBICOKOH — BOKDYT TJ100y/1
6enka GopMHUpYeTCs MHOTOCIONHAs CTPYKTYpPa C OIHOBPEMEHHbIM NPOHUK-
HOBEHHEM BOAbI BO BMaiMHbI Y BbICTyNbl. O0lIee KOJUUECTBO BOABI U XHUpa
Ha noBepxHocTH nocturaet 0,2—0,4 r Ha 1 1 6e1KOB.

CnocobHOCTh 6eKOB yAepXUBaTh XXUP U BOLY 3aBUCUT HE TONLKO OT OCO-
6eHHOCTEH aMUHOKMCIOTHOTO COCTaBa U CTPYKTYPbI, HO M OT (ppakKLLMOHHOIO
cocTasa, criocoba o6pabotku, pH cpeabl, TeMnepatyphl 1 NPUCYTCTBUSA yIiie-
BOJIOB, IMTTMIAOB U ApYTUX GelkoB. B niueHHMYHOM TecTe py nobaBNeHUH CO-
eBoro 6ejika WM MUIEHUYHOH KIeHKOBUHbI BOJIOTIOMJIOTHTE/IbHAA CI1OCO6-
HOCTb MONOXHUTENBHO KOPPEIUpYeT ¢ KOJIMYeCTBOM HepacTBOpUMoOit ¢pak-
UMM GeNIKOB M OTpULIATENILHO — C coepXXaHUeM pacTBOpUMOid. Belcokas crio-
cOOHOCTb 6€1KOB yAepXUBaTh BOAy B MHLIEBbIX NTPOAYKTax (MACHLIX, xJ1€60-
6yNOYHBIX U T.A.) MOBbILAET BLIXOA MOCEAHUX, YIUIMHSAET CPOKU XpaHeHUA U
yayyiuaeT TekcTypy. JleHaTypupoBaHHble 6eJIKM UMEIOT IIOHUXKEHHYIO BOAO-
CBSA3bIBAIOLLYIO CNTIOCOOHOCTD, Y UX MPUMEHEHHUe OTPULIATENBHO CKa3bIBaeTCA
Ha kKadecTtBe xJie6a. Boicokas xxupoynepxuBalouias cnocobHocTs 6enkoB obec-
TeYMBaeT HEXHYIO U ONHOPOAHYIO TEKCTYPY U3EUIA, UCKIIIOYAET OTAeAeHUE
XHpa, CMOPLIMBaHUe U3JeNUI, yMEeHbLUAET TTIOTEPH NMpPU BapKe U XapeHHUH.

XuvposaMmynbrupywmas M neHoobGpasywmasa cnocob-
HOCTH 0enKOB LIMPOKO UCTOJb3YIOTCA B NMpaKTHKE MOJIYYEHUS XUPOBBIX
3MYNbCHi U NeH. [1pucyTcTBHe B 0aHOM GeNKOBO# LienH ruapodoOHbIX U THI-
poGWIBHBIX IPyNNUPOBOK oOecrieunBaeT pacrnpeneieHue MoJieKys ofpene-
JICHHBIM 00pa3oM Ha rpaHMLie pa3aena ¢a3 Boaa—macio U Boga—ra3. OpueH-
Tauusi ruApodUILHBIX TPYNN benka K Boje, a ruapodobHbIX — K Macjy Ha
rpaHulie pa3jesa a3 B BUAE NMPOYHOIo aCOPOLIMOHHOIO C/IOSi CHUXaeT To-
BEPXHOCTHOE HAaTAXEHUE B IUCMEPCHBIX CUCTEMaXx U [eNaeT Ux arperaTUBHO
YCTOMYMBLIMU U OJHOBpeMeHHO BA3KMMU. Haubornee uinpoxo pacnpoctpa-
HEHbl MULIEBLIE 3MYJIbCUH «Macjo B Bode» (M/B) U «Boda B Macje» (B/M), Ha-
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3biBaeMble, COOTBETCTBEHHO, MPAMBIMHU U 00paTHbIMU. B npou3BoacTee Ho-
BbIX hopM GenkoBoi MUliLK 60/1bLIOE 3HAYCHKE TPHOOPEH U 3MYJIbCHM «BOJia
B Bole» (B/B). Bce BUABI 3MyNbCUI ¢ OEJIKOM MOJNYyYaloT MeXaHUYeCKUM AH1C-
NeprupoBaHyeM OIHOM XHUAKOCTH B ApYroi NMpHy MOMOLLU MELLIAJIOK, FoMore-
HM3aTopoB, obecrneynBaloLIMX B Nojie cUI cABUra AedopMaliuio AUCTiepcH-
OHHOI cpelbl ¢ 06pa30BaHHUEM MEJKUX YaCTHLL. DMYNbIUpPYIOLIMe CBOWCTBA
6e1KOB OLIEHMBAIOT 10 SMYJIbIMPYIOLIE CIOCOOHOCTH, IMYJILIUpYIOLLEH eM-
KOCTH, CTaBWUILHOCTHA 3MYJbCUI U T.1., OTUCAHUE KOTOPLIX MOXHO HAWTH B
creuHanbHON TUTepaType.

[TeH sl (OucriepcHble CUCTEMBI ¢ ra3000pa3Hoii ¢a3oil U XUAKOIN UM
TBEPIO cpeaoi) NonyyaroT MeXaHUUEeCKUM pacrpenejieHMeM BO3AYyxa B pac-
TBOpe Oesika fyTeM B3OMBaHUSA WM 3a cyeT BCKMNAHMUS BOAbl, TOHUXEHHUS
JlaBieHus, obecrneyeHUa XMMHUUYECKHUX U MUKPOOHOOrMYECKHUX TTPOLIECCOB B
Genokconepxaliux NULIeBbIX cucTeMax. Tak, 6eJIKH KIeiKOBHHBI 00pa3yioT
reHy B xJIeOHOM TecTe Mo ASHCTBMEM AUOKCHAA Yraepona Ipy 6poXXeHuH, a
B KOHINUTEPCKOM — 3a CYET XUMUUYECKHUX pa3pbIxJiUTeiei NpHy BbIAEICHUH aM-
MMaKa ¥ nMoKcuaa yrnepoja. IleHooGpas3syrollive cBoilcTBa 6e/IKOB XapaKTe-
PH3YIOTCS MeHoobpa3sytoulei CrocobHOCThIO U CTAOMIIBHOCTBIO NMeHbl. [lep-
Bblil MoKa3aTesib U3MepseTcss 00beMOM TeHbl, OTHECEHHBIM K Macce Oefika,
BTOpOi1 — MepHOIOM ee MoJiypacnana, TO eCTb BpeMeHeM, HEOOXOAMMbBIM sl
pa3pylilieHUs NMoJoBUHBI 06beMa neHbl. O0a nokasaTens 3aBucAT oT pH cpe-
Ibl, KOHLIeHTpalMu 6eska, cosieid, TeMIepaTyphbl, MpUCYTCTBUS TUMYAOB, ca-
Xapo3b!, MULLEBbIX BOJIOKOH, PpaKLIMOHHOIO cOCTaBa U cTpoeHus 6enkos. [ns
KayecTBa HEKOTOPLIX MHULEBLIX MPOAYKTOB 60JbLLIOE 3HAYEHWE UMEET pa3Mep
My3bIPbKOB IE€H, KOTOPbII TAKXE 3aBUCHT OT TEXHOMOTHYECKUX U APYTUX (haK-
TOpoB. [JIIOTEHHH MIUEHUIbl, HaTIpUMep, 0Opa3yeT Ny3bIpbKH MeHbl ¢ 60J1b-
LIMM pa3MepoM, YyeM ThuaauH. [locne paciuenyieHus AucyibgUAHbIX CBA3ei
B IVIMaJMHE U LeOi KIeHKOBMHE pa3Mep My3bIpbKOB HE U3MEHSAETCH, B TO
BpeMs] KaK y IMIIOTEHUHA OH YMEHbLIAeTCH.

Ha ocHoBe XHpPO3MYJILIUPYIOIUX CBOMCTB PaCTUTENIbHbIE U XKUBOTHLIE
Oe KM NMPUMEHSIOTCS B ITPOMU3BOACTBE X1€000yN0YHbIX, MYYHbIX KOHAUTEPC-
KHUX U3ACTUNA, HU3KOKATOPHIHBIX MaprapyHoB, MailOHE30B, MacT, MSCHBIX
TPOAYKTOB, a NeHooOpasylolilie CBOHCTBA AABAAIOTCS OCHOBOM NMPOU3BOACTBA
COMBHBIX KOHAUTEPCKUX U3eSIil (OMCKBHUTOB, AECEPTOB, KpeMOB U T. 1.). Crio-
COBHOCTb 6eNKOBLIX CYCMEH3UH K CLEeMIeHUIO ¢ TNIOBEPXHOCTAMU MeTana,
njacTMacc, KaptoHa, 6yMaru (aaresus) BaxkHa B rpoiieccax TpaHCIIOPTUPOB-
KU, 06paboTKH, GOpMOBaHHKS U YNIAKOBKHM TECTOBLIX, TBOPOXHbIX, ChIPHbIX,
KOHQETHLIX Macc, MACHLIX M PIOHLIX ¢aplilei, TEKCTYpaToB 6eKa U HOBbIX
¢opM 6esIKOBOI MULLY (aHAJIOTOB).

eneobpasywuiue cBoilcTBa OelKOB XapakTepU3YyIOTCH CIO-
COOHOCTBIO MX KOJIOUAHOTO pacTBopa U3 cBOOGOJHO AMCIIEpIUPOBaAHHOIO
COCTOSIHUS TIepeXOoAUTh B CBSI3HOAMCIIEpcHOe (Cc 06pa30BaHUEM CHUCTEM,
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obnanaloLIMX CBOMCTBaMH TBEPALIX TeJl). YNIpyrue cBoicTBa reisi, ob6yciaoB-
JieHHble 06pa3oBaHUEM NPOCTPaHCTBEHHOM CETKH B3aUMOIEHCTBYIOIINX MO-
JiekyJ 6ejika, 3aBUCAT OT MMHUMaJIbHOM ero KOHUEHTPaLUUH, NP1 KOTOPOH
HacTynaer rejeobpasobaHue (rejib-TOYKH), oT pH, oT NpUcyTCTBUS ApPYyrUX
6enKoB, coneit, nonucaxapuaos. benok kak resieodpaszoBareib H0J1XeH 00-
pPa30BbIBaTh IeJIM B LIMPOKOM AuanasoHe pH, HOHHOW CUJIbI, IpU MUHM-
MaJIbHOH KOHLEHTpaLMH1 U C HeoOX0ANMMBIMU GU3NKO-XMMUYECKUMM CBOM-
ctBaMU. K nocieaHUM OTHOCATCS MPOYHOCTb, TBEPAOCTh, 3MACTUYHOCTD,
THKCOTPONHUA (CNOCOOHOCTh O6PaTUMO TMEPEXOAUTh B TEKYYEe COCTOSIHUE
NpY MexaHHU4YeCcKoi 06paboTKe U BHOBL 06pa30oBbiBaTh HETEKYUM A refib Noc-
Jie CHATHA Harpysku), TeMmIeparypa pa3sMsardeHusl U IJIaBNEHMS, CTENEHb
HabyxaHH s, CITOCOOHOCTb K CUHEpE3HUCy (OoTaeNleHHe AUCIIePCHMOHHOI cpe-
J1bl C cOKpalleHHeM o6bemMa resd), copoumns KpacuTtesed U AapoMaTHUECKUX
BeulecTB U T.0. K nogo6Horo pojaa «yHusepcanbHbIM» rejieobpasoBareyisiM
OTHOCUTCS XeJJaTUH, MO3BONAI NI B LIMPOKHUX MpeAenax obecneynTb pe-
TYJIMpOBaHUE XUMUYECKOTO COCTaBa U OMOJIOTHYECKYIO0 LEHHOCTD MUILEBBIX
MPOAYKTOB.

Pa3nuuaioT HanofHeHHble, cMelllaHHble, KOMILJIEKCHbIe, aHU30TPOITHbIE
resu U Kceporen. HanonHeHHbIe rein cogepxart Apyrue 6ejKy B CycrieH3u-
POBaHHOM WM pacTBOpeHHOM BUE, CMELUAHHBIE COCTOSAT U3 NPOCTPaHCTBEH-
HbIX CETOK C pa3HbIMH BUIaMH GeKOB, Yy KOMIUIEKCHBIX rejieil poib rejneod-
pa3oBaTeisl BLIMOJHAIOT KOMILIEKChl OeJIKOB € APYrMMHU coeIMHEeHUAMHU. OT-
JIMYHUTENbHOI 0COBEHHOCTbIO AaHU3OTPOMHLIX refieit apasieTcsl HaTuyre B UX
COCTaBe OPUEHTUMPOBAHHBIX MOJEKYN Oenka, a Kceporeseit (Cyxux renei) —
BO3MOXHOCTb XpaHEHHS UX B T€YEHHE JTUTETLHOTO BpEMEHH.

Ba3ko-31acTUYHO-ynpyrue cBoiictBa. OTIMYMTENBHBIM
CBOCTBOM HEKOTOpBIX IMULLEBbIX O€/IKOB AIBAAETCA HU3KHUIT YPOBEHD ITONAP-
HocTH bYHKUMOHaNBbHBIX Ipynn. MoJiekyabl BoAbl, OKpYyXast YacTH1bl 6en-
KOB, OTTA1KUBAlOTCH, a MOJIeKyJibl OeJIKOB, HA060pOT, arperupytotcs ¢ obpa-
30BaHMEM KOMILIEKCOB € MPUCYLIMMHU UM PEOJIOTMYECKUMU CBOMCTBaMU
(B3KOCTb, 31aCTUYHOCTb, yNpyroctsb). Hanbonee BuipaxeHHbIM KOMILTEKCOM
TaKUX cBOHCTB 00nana0T 6e1KH MILeHUYHON K1eHKOBHHEI, 00yca1aBiuBalo-
LIHe TEKCTYpY xieba U co3AaloLline HerpepbiBHYIO a3y B U3AETUAX ¢ HAMoJI-
HUTENSAMHU (3epHO, OTpYOH, U3IOM). 32 CBOMCTBO YNPYTrOCTH M 31aCTUMHOCTH
6e1K0oB OTBETCTBEHHOCTb HECET MIOTeHUHOBas ¢ppakLus OelKOB.

C uenblo obecneyeHus cTabWIbHOCTH TEXHOJOTHYECKOro MpoLecca, yayy-
LIEHUS KayecTBa U pacliMpeHusl aCCOPTUMEHTA NMULUEBLIX U3AENUI ocylie-
CTBIAIOT peryjupoBaHue pyHKUHUOHATbHBIX cCBOWCTB. DYHKLUMOHAbHbIE
cBo¥cTBa 6eJIKOB ONMpenesoTcsl UX CTPYKTYpoil. Hanpumep, BS3KOCTDb U re-
Neo6pa3yloLe CBORCTBa COOTHOCATCS ¢ pa3MepoM U GopMOH Monekyh, a
BOAOCBA3bIBaloLIas CMOCOOHOCTDb, NEHOOOpa3yolLMe U IMYIbIUPYIOLLIME CBOM-
CTBa KOPPEJUPYIOT C COOTHOLUEHHEM Ha MOBEPXHOCTU MOJAPHBIX M TUIPO-
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¢o0HbBIX rpyni. Bece dpakTophl, KOTOpble H3MEHSAIOT CTPYKTYPY 6€/1KOB, BBI3bI-
BalOT Y peryiMpoBaHue (MoIH(GHKALMIO) UX CBOICTB.

PerynupoBaHue pyHKLIMOHaIbHBIX CBOACTB O€IKOB IOCTUTaeTC U3MEHEe-
HHEM YCTOBMIA MX BbIIENEHHUS, CYLLKH, GU3NYECKUMH, GH3UKO-XMMUUECKUMHU
BO3/eiCTBUAMY, epMEHTATUBHOM U XMMHUUecKoit Moaudukaumeit. [apamer-
pbl 06paboTK MOTYT U3MEHATL AMUHOKUCAOTHBIA ¥ (PpaKLIMOHHBIN COCTaB
6enKOoB, BbI3bIBATh JeHATYpaLMIO, arperalivio Uik B3auMOAeACTBUE C IPYTU-
MM KOMITOHEHTaMH (JIMNUAAMH, YIJIeBOJaMM).

Haubosnee 1IMPOKO MUCIOJb3YeMbIMH METOaMU peryaupoBaHus GyHKIHO-
HaNbHBIX CBOMCTB SIRIAIOTCH DHU3MKO-XHMHUUYecKUe U depMeHTaTHBHBIE. K dui-
3UKO~XMMHYECKHM METO/1aM OTHOCSITCS epeBo1 OE/IKOB Mepe] CYLUKOIA B pacTBOp
KMCJIOT, LlIe/1oYeii, OCHOBaHMI — C LieJIbl0 M3MEHEHUS 3apsiia WIX MOHHOIO CO-
cTaBa, TeIU10Bas AeHatypatus v T.0. I1pyn 3ToM y 6e1koB ynyuluatorcs pyHKLMO-
HaTbHbIE CBOCTBA; MOBbILLIAETCA PACTBOPUMOCTb, reJieobpa3syroliias, XUpoIMYJib-
THpYloLLasi CTOCOBHOCTD, CMOCOBHOCTh K TEKCTYPUPOBAHUIO U MPAAEHHUIO.

DyHKLIMOHAILHbIE CBOMCTBA GENKOB YJIY4IAlOTCA U 33 cYeT 06paboOTKHU
YX BellecTBaMU JIMMUAHOM (JIELIMTHH, CTeapOWI-2-JIaKTHIaT HAaTpHSl WIH KaJlb-
LIMS1, MOHO- M AMAUWIDIMLIEPUHBI), YIIEBOAHOMN (MEKTUHBI, alIblTMHAThLI, Kap-
parvHaHbl, Kameau) WM MHOMH NMpUpoab! (MOJUBAIEHTHbIE METAJIbI).

PeakuvoHHbIe rpyIinbl 6e1KOB B3aUMOAEIHCTBYIOT C pasMUYHbIMU THITAMU
COeMMHEHUH ¢ 06pa3oBaHHEM TIPH 3TOM KOMNO3UTHbIX dopMy.. [locieanue
YCUIMBAIOT Npouecchl BOAOMOMIalleHHs, 3MyJIbIrMpOBaHHUs Xupa, reJeobpa-
30BaHUs, CTPYKTYPUPOBAHHMSA U TEM CaMbIM Yy4IHAIOT KauYeCTBO FOTOBBIX U3-
JeNnvid.

Xopollo H3yyeHo B3aUMOLeicTBHE Ge/IKOB € 3apsXKeHHLIMU IOJIUCaXapH -
[laMH, NpYBoOsliIee K MO/Iy4YeHW 0 HEPaCTBOPUMbIX 3JIEKTPOCTATUUECKUX KOM-
rnekcoB. [1pu 3ToM HabmoaaeTcs dazoBoe paccioeHne cucteMsl. Perynmupo-
BaHMe ¢YHKIIMOHATILHBIX CBOHCTB GEJIKOB B COCTaBe CYCIIEH3UU OCTUTaeTcsl
nobaBeHUEM B COCTAB MHUILEBBIX ANCIIEPCHBIX CUCTEM, HAlpUMep MSCHBIX
(apiieit, aHNOHHbIX NTOJTHACaXapHaOB (MIEKTAThl, ATbITMHATHI, KAPOOKCUMETHII -
UeJUTI0/103a) WIM NIpMMeHEHHEeM NMOCNeAHNX Ha CTaJIMU ocaxIeHUs Oeka u3
pactBopoB. KoMrmnnekcoo6pa3oBaHue GeIKOB ¢ nojincaxapuaaMu apdekTus-
HO W AN M36UpaTenbHOro PpakKUMOHHMPOBaHHKS GENKOBbIX KOMIOHEHTOB 3a
cyeT copOLMU UX KaK MPHU ONHOWMEHHbIX, TAK U Pa3HOMMEHHBIX 3apsaax ¢
MoJieKyJlaMH aHMOHOB.

KoMnekcel 6eoK—aHHOHHBIHA Mojincaxapu MMeloT Golbliyio Habyxae-
MOCTb, XOPOIIYIO BOAOYIEPXHUBaOLLYI0 CTOCOOHOCTb U 6oJiee BbICOKHE TMO-
BEepXHOCTHO-aKTUBHbIE CBOMCTBA. B NpUCyTCTBUN, HanpUMep, NeKTHHA U Kap-
pariHaHa 3MyabCUOHHASI EMKOCTb U CTaOWIBHOCTD XHPOBOI 3MYJILCHU C Ka-
3eMHaToM HaTpus nopbimalotes (3. Tokaes, M. Poros u ap., 1982). O6paso-
BaHWe KoMIulekca 6enoK~aHuoHHbi nmonncaxapua (KML, ryMmmuapabuk
U Jp.) C Ka3eMHOM, IoOyJIMHaMH cou obecneymBaeT U noayyeHue 6onee
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cTabuNbHBIX MeH npu 6ojee BLICOKOK MaccoBoii moiu Oejika B HUX
(B. Toncrorysos, E. Bpaymo u ap., 1985).

I1pn ob6pasoBaHHKM KOMILIEKCOB Oejlka C aHHOHHBIMU MoIucaxapuaaMu
6onbluas poJib OTBOAMUTCS B3aMMOACHCTBHIO NOJIOXUTENLHO 3apsi)XEHHbIX
rpymnn 6enka ¢ OTpUMLATeNbHO 3apsOKEHHBIMU IPYNNaMU IMOJIMCaXxapUIoB, a
TaKKe 00pa3oBaHKUIO rApO¢GOOHBIX B3aMMOAECHCTBHI Y BONOPOAHBIX CBsA3eit
MexXny KoMILiekcooOpasoBareasiMu. TIpu ¢opMuUpoBaHHUM TaKMX KOMILIEK-
COB MHOTIIa U3MEHAETCS BTOPUYHAsA CTPYKTypa GeJika.

®epMeHTaTMBHAA MoAUUKaLMA GYHKLIMOHAILHBIX CBOHCTB GEJIKOB OCy-
LIECTBIIAETCA ¢ UCMOJib30BaHHEM ¢epMeHTOB (Tabi. 2.14) pacTHTeNbLHOrO,
MHUKpPOOHOIo WK XUBOTHOTO NpoucxoxaeHus. [IpenMylliecTBOM Takux Me-
TOIOB ABJIAIOTCA MATKHE peXHUMBbI BblAEJIEHUA OENKOB, COXpaHEeHWe OUOJTOrU-
YeCcKOi LIEHHOCTH M BO3MOXHOCTb PETYJIMpPOBaHUs IyOHUHbBI TOH WM HHOM
peakuuu. K HemocTaTkaM MeTOIOB OTHOCHUTCA OrpaHUYEHHE MPOLIECCOB MO~
IndKKaNUY U3-3a BLICOKOH cTeneHH cieupruuHOCTH hepMeHTOB.

Tabamua 2.14. Metoas depmeHTaTBHOIM MoaHdHKauuy 6eakoB [K. LiIsenke, 2000]

Pearupylonine dyHk- CTpyKTypHble
Pearama Depment LIMOHAJILHbIE TPYTINBI 3¢peKTh
[poreonna IMporennasns Crneundrdeckoe | YMeHbilieHHe Mojie-
paciuervieHHue KYJISIpHOIl Macchbl,
MeNTUAHBIX CBs3el | ruapoduaM3aums
TiactemHoBast IIporenHasnl TenTuansle cBA3y, | TpaHcnenTUAALIUA
peakums —NH, 1 —COOH | nocne ¢pepMeHTaTHB-

HOTO paclueruvieHus
Inkosunnposanue | TpaHcriyramuHasa | —Glu—CO-NH, | luapodrimnaaums

®ocdoprwmposane | IIpoTeMHKMHa3LI —OH To xe
Jesamunnposanue | [lemmpormytamuH- | —Glu—CO-NH, |««
a3pl, TpaHCTTyTa-
MHHa3bl
CumBaHue Tpancryramunasel, | —Glu—CO-NH, | Crabwinsauns
NIepOKCHa3a, Tyr CTPYKTYPBI

nomicdeHonokeuaza | Tyr

U3 dpepMeHTaTHBHBIX METO0B MoaUbHKaLIMK Hanboiblilee pacnpocTpaHe-
HHe NoNy41 MEeTOJl OrpaHMYeHHOTo (epMEHTaTUBHOTO MpoTeoin3a. C ero uc-
MOJIE30BaHUEM U151 3aMEHbI SMYHOTO aILOYMHMHA BLITYCKAIOT [TeHooOpasytolye
MOIUPULIMPOBaHHbIe OeIKU: FUIPOAN3AThI U3OJATA Y TMAPONNU3ATH MYKH.

[1pu orpaHMYEeHHOM NPOTEONHU3E, HANIPUMED, JIETyMHUHa KOPMOBLIX 6060B
MoJ BAUAHHEM TPHUIICHHA — (QepMeHTa NHUILLUEBAapUTEJIbHOIO TpaKTa — pac-
LIEILISIOTCA NENTUAHBIE CBA3M TOJBKO O-1ieMeif, Toraa Kak f-Lenu ocTaloTcs
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He3aTpOHYTHIMU. M TonabKO B Xxode manbHeiiluero riay6okoro npoteosinsa
B-ueny 118 6enka paciuerUisioTcs Ha MenTHIbL.

[MaponuTHyecknit pacnan rKAPOWILHbIX O.-LieMNeif IPUBOIUT K MOHMXe-
HMII0 MoJieKynsapHoi Macchl ¢ 340 1o 240 k/la ¥ K Bo3pacTaHUIO CTEMEHH M-
podobHocTH «O6pyOKa» — lerymuHa T. Monekynbl 6eika cTaHOBSITCS 6oJiee
KOMITaKTHBIMH, chepHUueCKMMH 1 C BEICOKOMH TEPMOAMHAMUYECKOI CTaOMITD-
HocTtbio (Bpayno E. E., 1997). [1pyn 3TOM yiTy41laoTcst SMy/IbIHPYIOILME H TTe-
Hoo6pa3ylollye cBoiicTBa 6eJIKOB.

AHanornyHas B3aMMOCBS3b MeXIY 0COBEHHOCTAMM CTpYKTYphl 118 rno-
OYJIMHOB, NMOJABEPTHYBILUMUXCS OrpaHUYEHHOMY NPOTEONN3Y, U GYHKLIMOHANb-
HBLIMH CBOWCTBaMU CYLLECTBYET U y ropoxa M y cod. PasHulia 3akiioyaetcs B
MONeKyJISpHbIX Maccax nerymMmuta T — 230-260 x/a.

OnpeneNeHHbI HHTEpEC NPEACTaBIAIOT peakliiu GepMe HTaTHBHOTO CHH-
Te3a 6eJIKOB M3 NEeNTUIO0B (TUIaCTeUHOBLIH CUHTE3), KOTOPLIE 11eJ1eco00pa3Ho
IMPUMEHSI T AJ1f BBedeHU B cOCTaB 0e/1KOB He3aMEeHUMbIX aMUHOKHUCIIOT WIH
HX IPOM3BOAHBIX (3(PUPOB) C HENbIO YIYYIIEHHSI pACTBOPUMOCTH, TOBEPXHO-
CTHO-aKTHBHBIX CBOHCTB M 6HOJIOrMYECKOii LIEHHOCTH:

Tudponus Mentnasr Konuenmpu- Konuentpar Curmes
berok ———  c MonekyasipHOH —— nentmaoB ——— I[liacteuH
npomeasa poBaHue

Maccoit 3—20 xJI

(30—40%) Pepmenm

BaxkHe#llIMe XUMUYECKHUE METOAbl MOAUDUKAUUHU (PYHKIIHOHANbHBIX
CBOMCTB MpUBeAeHbI B Tab. 2.15. M3 3THX MeTO10B IIMPOKO U3BECTHbBI NTPH-

Ta6nuua 2.15. Metoasl xuMH4ecKoit Moangukaumu 6enkos [K. . Lsenke, 2000]

Pearmpyroume gpyHx-
Peaiuns LIMOHAJILHBIE TPYTINbI CroyxTypHIe 2ddekTH
ALeTWIMpOBaHHE —NH,, —OH, Tinpodobuaanus, uaMeHeHHe KOH-
Tyr—OH, -SH dopMaunm nNpy BLICOKMX CTENEHAX
Moaudukauumn
Cyxuunmwipopanue |—NH,, —OH, To xe
(Tyr—OH, —SH)*
[inkosunnposanue |—NH, Mopodunuzauus
®ocdoprinposanue [ —OH, —NH,, Tunpodunusauus, ciimeaHue, rMapo-
Tyr—OH, (—COOH)* | pobM3aLus KaK pe3ysraT U3MeHeHUs!
KoHdopManmmn
Hesamnanpopanne |—CONH, lunpodwinzauna, rmapopodu3alns Kak
pe3yNbraT U3MeHeHHS! KOHGOpMaLlMH
Jrepudukauus —COOH Inpodobuzanms

* [MpoayKrhl peakLLUK HECTABWITLHAL.
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eMbl lle3aMHUMpOBaHUs (yAaleHHe aMUIHbIX IPYIN IIloTaMWHa M acrnapa-
IUHa). auMJIMpPOBaHUA aMUHOTPYII SHTAPHbIM (CYKUUIMHUJIMPOBaHUE) UIIH
YKCYCHBIM (alleTUJIMPOBaHUE) aHruapvaaMu n ¢pochopHUIupoBaHHUS.

CyKUMHUJIMpOBaHWe W alleTMJIMPOBaHHE MPOTEKAlOT MO CJeAYIOLINM
cxeMam:

o)

besiok —NH, HO-
+ Q —_—

NHCOCH,CH,COO~
Benok

OH
anrvpun OCOCH,CH,C00~
0 AHTapHOM
KHCIOTH

(0)
NH, }\ NHCOCH;
Benok / CH; HO” Benox/

+ O

N CH | \

3

coo- OH %unpun Coo~ OCOCH;
O yKXCycHoH

KHUCIOTHI

JaHHb1# BUI XMMUYecKoit MOAM(UKALIMY MPUBOAMT K MOBbILIEHUIO CyM-
MapHOro OTpULATENbHOrO 3apsaia MOJIEKYJIbI H3-3a KOBaJIEHTHOTO NPHUCOEH-
HEHMS OCTAaTKOB THTApHOI M YKCYCHOM KHCJIOT K e-TpyIifiaM OCTaTKOB JIM3U-
Ha. CrerneHb allWJIMPOBaHUS BO3pacTaeT 3a CYET MMIPOKCUIIbHBIX IPYII ce-
PHHa, TPEOHWHa ¥ TUPO3KHa.

DleKTpocTaTHYecKoe OTTAIKUBaHME OJHOMMEHHO 3apsXeHHbIX rpyrn
TIPUBOAMT K CTPYKTYPHBIM HU3MeHeHUSIM B Gestkax 1 naxe pacrniany 11S 6ejkoB
Ha CYObeAMHHLIbI ¥ Pa3BePTHIBAHUIO UX II06YIsIpHO CTpYKTYphl. [logo6HkbIe
CTPYKTYPHble H3MEHEeHUs XapaKTepHbI Uis 118 riobynHOB ceMsIH apaxuca,
parica, MoACOJHEYHUKaA, ropoxa U KOpMOBLIX 6060B.

Bnaronapsi MUaMeHeHHIO MPOCTPAaHCTBEHHOM CTPYKTYpPhI M 3apsiia MoJie-
Kyn 0eJIKOB YCWIHMBalOTcs THIpo¢doOHble CBOMCTBA, ClieAOBaTe/IbHO, yayylla-
I0TCSl AMYJILTUPYIOLINE K NTeH00Opa3yIoliHe CBOiCTBa, H3MEHAIOTCA pacTBO-
PHUMOCTDb U rejieodpasyiouire cBoiicTpa. [lonunenTuaHblie Henu GopMHUPYIOT
rejiv NpU MeHbBIINX 3HaYeHUAX KOHLUeHTpaluKK, pH ¥ TeMniepaTyphl, ueM Ha-
THUBHbIe beJikoBbie I106yabl. C Bo3pacTaHHeM cTereHH MoauduKaluu Npoy-
HOCTb rejieid YMeHblIaeTcsl, O3TOMY [UIS aLieTHJIMPOBaHHBIX GEJIKOB LieJleco-
obpa3Ha cpeHss cTelleHb MOAU(PHUKaLMH.

CyKUMHUAHPOBaHHbIE WM alleTWIMPOBaHHbIE IETYMHUHBI [PH OTIpe/iesieH-
HO# cTerneHH MoandHKaLMK 0Opa3yloT 3MYJILCHUM «Maclo B BoJe» BHICOKOWM
CTEMNEHH YCTOHYMBOCTH.
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®ocdoprunpoBaHHe pacTUTEIbHbIX 6EKOB C NIPUMEHEHUEM XJIOPOKUCH
dbochopa npUBOAUT K yIy4LIeHHIO paCTBOPUMOCTH, IMYJIBIMPYIOLLIMX U Ne-
Hoobpa3ylolIux CBOMCTB U CIIOCOGHOCTH K rejeobpasopaHuio. Ctabuiunaa-
UMM CTPYKTYPBI refifi cltocobCTBYIOT KOBaJIEHTHbIE CLUMBKU MOAUPHULIMPOBAH -
HbIX 6€J1KOB;

benoxk—NHPOCI, + HOOC—benox + 2H,0 —
— benok—NHCO-benok + 2HCI + H,PO,

2.9. NPEBPALLEHMNSA BEJIKOB
B TEXHOJIOFTMYECKOM NMOTOKE

HaTtuBHasi TpexMepHasi cTpyKTypa 6eIKoB NoJepXuBaeTcsd pa3HooOpa-
3MEM BHYTDH- U MEXMOJIEKYIAPHBIX CWI K MonepedHkIX cpa3eil. Jlio6oe K3-
MEeHEeHHe yCIOBUik cpeabl B TEXHOJOTUYecKUX [TOTOKax NPOM3BOACTBA MHULLE-
BBHIX [TPOIAYKTOB OKa3blBaeT BAMSAHHE Ha HEKOBAJIEHTHbIE CBA3M MOJEKYIAD-
HOM CTPYKTYpbl U NIPUBOAUT K pa3pyLIEHUIO YeTBEPTUYHOM, BTODUYHOM U Tpe-
TUYHOM CTPYKTYphl. PaspylieHne HaTUBHOM CTPYKTYphl, CONPOBOXAaolliee-
csl rnoTepeii 6uonoruyeckoi akTUBHOCTH (DepMeHTaTUBHOL, FOPMOHATLHOMR),
Ha3blBaloT denamypayueii. C dpN3nyeckoit TOUKM 3peHHs JeHaTypalMio pac-
CMaTpUBaIOT KaK pasyropsiioyeHne KoHgopMaLvy MOJUIIENITUAHON Lieny 6e3
U3MEHEHUS NepBUYHOI cTpyKTyphl. IlpoLecc aeHaTypalMu npoTomMepa cxe-
MaTH4YeCcKHM NpeacTaBieH Ha puc. 2.17. [leHaTypauus ondroMepHoro 6enka
3aK/II04aeTcs B AMCCOLMaLlMM Ha [IPOTOMEPH!, COMPOBOXAAIOIIECA WIH He
cornpoBoxaalouieicss U3MeHeHHUEM MX KOHGOpMaLIUH.

HaTUBHbIH Genok IeHaTypUpOBaHHbIM Geox

Puc. 2.17. CxeMa feHaTypaluy npoToMepa

BonblinHeTBO Ge/lKOB AeHATYPUPYIOTCS B IIPUCYTCTBUM CIWIBHBIX MUHEPalb-
HBIX KHCJIOT WM OCHOBaHU, IPK HarpeBaHMM, OX/1aXaeHHH, 06paboTKe NoBep-
XHOCTHO-aKTUBHBIMM BellleCTBaMU (A0AeLWIcy/1bgpaToM), MOYEBUHOM, I'yaHU-
IHUHOM, COJISIMU TAXKeNbIx MeTaioB (Ag, Pb, Hg) 1iu opraHnyeckMu pacTBo-

101



Inaea 2. beaxoevie geusecmea

pUTENsIMH (3TaHOJIOM, METaHOJ/IOM, alueToHoM). LIlnpokoe npMMeHeHHe KUC-
JIOT, OCHOBaHMUi1, cojieit, opraHMUYeCcKUX pacTBOpUTE/Ie MpeaycMaTpUBAaETCs B
MpaKTHKE BblAeIeHUs OeIKOB U3 TTUILIEBOTO ChIPbsl U TOTOBLIX NIPOAYKTOB ITPH
HM3YYeHUH HUX CBOMCTB M CTPYKTYPHBIX OCOGEHHOCTEM, a TaKkoKe NPU 3KCTpaK-
1IUM M OYMCTKE B TEXHOJIOTUM BbLIEJEHMS KOHUEHTPATOB M M30MATOB. [leHaTty-
pUpoOBaHHbIe GeIKH OObIMHO MeHee pacTBOPUMEBI B BOJiE, TaK KaK UX [OJIUIIEN -
THUIHBIE LIENY HACTOJILKO CAILHO NepeTUieTeHRl MeX Ty coOoit, YTo 3aTpyaHsET-
cs1 IOCTYTI MOJIEKYJ paCTBOPMTENIS K pavKajlaM OCTATKOB aMUHOKHUCJIOT.

Bosnbuias yacth 6eyikoB AeHaTypupyetcsi npu 60—80°C, onqHako BcTpeya-
joTcs 6eJIKM M TEPMOCTaOIIbHbIE, HallpUMEp, O.-JIAKTOTJIOOYJIMH MOJIoKa U
o-aMuWia3bl HeKoTopblx 6akTepuit. [1oBhilIeHHas yCTOHYUMBOCTE 6EIKOB K Ha-
rpeBaHMIO YacTo oGycIaBiuBaeTCad HAJIMYMEM B MX cocTaBe 60JbLIOro KoJu-
YyecTBa ANCYIbGUIHEIX cBa3eit, OMHaKo cTeneHb JeHaTYpPUPYIOLIEro BO3aei-
CTBHUsI TeMITepaTypsl Ha OeJIKY 3aBHCHUT U OT UX BJIaXXHOCTU, PEAKLIUHU U CcoJie-
BOTO COCTaBa CpeAbl M MPUCYTCTBUA HeOGelNKOBLIX coequHeHUit. Harpumep,
TeMIepaTypa AeHaTypalMH GeJIKOB COM M MOACONHEYHUKA Cy1leCTBEHHO IT0-
HUXaeTcsl B IPUCYTCTBMM KUCJIOT XMPHOIO psfia, B KUCIOMN 1 BIaXHOI cpene,
HO TMOBBILIAETCS B IPUCYTCTBUH caxapo3bl U Kpaxmaia,

@akTophi, Bh3bIBalOIIME NEHATYpalMio GEIKOB, HUMEIOT 0c000 BaXHOE
3HayeHHe [UIs1 peryIMpoBaHUs akTUBHOCTH pepMeHTOB. JIIo6bie Bo3aeicTBIA,
HallpapJieHHble Ha CTabu3aLiio BTOPUYHOI U TPETUYMHOM CTPYKTYPHI, NpU-
BOJST K NOBLIIIEHHIO aKTHBHOCTH (hePMEHTOB, a Te, KOTOPHIE pa3pylaioT Ha-
THUBHYIO CTPYKTYpY, — K UX UHaKTUBaLIUM.

[Tpu Temneparype ot 40—60°C o 100°C co 3HaYUTENBHOI CKOPOCTHIO PO~
TeKaeT B3aMMOJAeHCTBME GEJIKOB C BOCCTaHABJIMBAIOILMMHU caxapaMH, CONpo-
BOXIawlleecss 00pa3oBaHUEM KapOOHWNLHBIX COENMHEHU N H TEMHOOKpaLlEeH -
HBIX [IPOAYKTOB — MeJIaHOUAMHOB (peakuus Maiisipa). CyliHOCTh peakuuii Me-
JlaHOMAMHOOOpa30BaHUsA 3aKJlio4aeTcsi BO B3auMoaeicTBuu rpyrel —NH,
aMUHOKMCIIOT C [JIMKO3MIHbIMU M'MAPOKcHIaMHU caxapos (cMm. Ti. 3). Caxapo-
aMUHHBIE PeaKIIUH SBJISIOTCS MPUUNHOI He TOJIbKO MOTEMHEHUA MTUILEBLIX [TPO-
ITyKTOB, HO ¥ YMEHBIIEHHUS: B HHAX CYXOTO BELIECTBA U TOTEPh He3aMEHHMMbIX
aMMHOKMCIIOT (JIM3WHA, TPEOHHMHA). MenaHOWAMHB! TTOHMXKAIOT 61oIorMyec-
KYI0 IeHHOCTb U3[eJIUM, TaK KaK CHUXKAETCs yCBOSIEMOCTh aMUHOKHCIIOT U3-3a
TOrO0, YTO CaXxapoaMUHHbIe KOMIUIEKCH] He NOo/IBepraloTcs TuApoiun3y (pepMeH-
TaMH MILEBapUTELHOTO TpakTa. K ToMy Xe KOJIMYECTBO HE3aMEHNMBIX aMU-
HOKMCIIOT yMEHbIIAETCA. DTO YMEHbILIEHUE TPOMCXOAUT HE TONBLKO 3a CYeT B3a-
MMOJECTBHS UX C BOCCTAHABIMBAIOIIUMY CaxapaMH, HO M 3a CUET B3aUMOeH -
CTBMSI MeXTY coboit hyHKLMOHaNpHBIX rpynn —NH, 1 —COOH camoro 6eit-
ka. Peakumy mpotekaioT ¢ 06pa3soBaHHEM BHYTPEHHMX aHTMAPUIOB, LIMKIIH-
YeCKHX aMMIIOB M (0—& M3OMENTHAHBIX CBA3eit. MexaH13M o6pa3oBaHuA cBA3el
C yJacTHeM [IyTaMHUHOBO KHUCIIOTHI M €€ aMua NpejicTanlieH Ha puc. 2.18. U3o-
nenTuabl o6HapyXeHbl B KepaTUHE, MOJIOYHBIX Oejikax U 6enKax msca.
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0]
OH
0]
_NH
: + HyN ~ —_
(0) unu
NH; HN.
/', 0 OCTaTOK TU3HHA
_NH

HNaonentunnan
CBA3b

0]
0 H
N .
~
HN
.NH ~
~

€-(-Y-TyTaMWLIHINN)

OCTaTKH y-rnyTaMuHa

Puc. 2.18. MexaHn3M 06pa30oBaHHs M30MENTHIHbBIX CBA3EH

TeruioBast neHaTypauus GeJIKOB SRJIAETCA OJHUM M3 OCHOBHBIX (PU3UKO-
XHMMYECKHUX ITPOLIECCOB, JIEXAUIMX B OCHOBE BBINTEYKH xieba, eyeHbsi, 6uc-
KBHUTOB, MUPOXHBIX, CyXapeil, CYIIKM MaKapOHHBIX U3I€UH, TOy4yeHNs IKC-
TPYINaTOB M CYXMX 3aBTPaKOB, BapKM, XXapeHHs1 OBOLICH, pbIObI, Msica, KOH-
CEPBUPOBaHUS, NacTEPU3ALIMM U CTEPWIN3ALIMM MoJioKa. [laHHBIH BUA Tpe-
BpallleHHi OTHOCHUTCA K OJIE3HBIM, TaK KaK OH YCKOPSIET lTepeBapuBaHue Oej-
KOB B XeJTyAOYHO-KHILIEYHOM TpaKTe yesiobeka (obJerdas 10CTyi K HUM Mpo-
TEONTUTHYECKNX (hepMEHTOB) 1 00ycIamIUBaeT MOTpeOUTENLCKHE CBOACTBA MU -
LIEBBIX [TPOIYKTOB (TEKCTYPY, BHEIIHHI BHJI, OpraHOJIeIITUYECK e CBOMCTBA).
B cBfi3M ¢ TeM, YTO CcTereHb AeHaTypauUM OeJIKOB MOXET ObITh pasIM4yHOM (OT
He3HaYUTeJIbHOM 10 IOJIHOTO U3MEHEHUS PAcIIONOXEeHHS MEeNTUIHbIX Lemnei
¢ 06pa3oBaHUEM HOBbIX KOBaJIECHTHBIX —S—S-CBs3€it), TO M YCBOSeMOCTb IO~
JIMMepOB MOXET He TOJIbKO yAyYllaThcsi, HO M yxyauiathcs. [lapannenbHo
MOTYT U3MEHSTLCA PUIMKO-XUMHUUECKHe cBoiicTBa 6eJiKoB. [1jisi X1OMKOBbIX
ceMsIH, [TOJBEPrHYTHIX BIaroTerUioBoii 06padoTke, 3aMKCUPOBaH, HallpUMep,
nepexol pacTBOPUMOTO a30Ta U3 0JHOM HOpMBI B ApYIYIO:

§ 90—110"C .
COJ'[CpaCTBOpHMbIH a3orT ——> u.[eﬂo‘-lepaCTBOPHMbIM a3oT

1110—130'C

160—80°C
) 120—160°C )
BonopacreopuMslii a3oT <——— lllenovyepacTBOPUMBIii a30T
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Tepmuueckas o6pabotka 6enokcoaepxaiuei nuiy npu 100—120°C npu-
BOJMT He K Jl€eHaTypalyH, a K pa3pyLIEeHHIO (IECTPYKLIMM) MaKPOMOJIEKYJI Oei-
Ka c oTLUeIUIeHUEM PYHKUMOHANLHBIX TPYTII, paciielUIeHUEM NENTUIHBIX CBSA-
3eil 1 o6pa3oBaHHEM CepoBOIOpO/a, aMMHUaKa, yTJieKHCIoro rasa v psaa 6o-
Jiee CJIOXHBIX COoeAMHEHMI HebenkoBoil npupoasl. Tak, cTepiwIN3alus Mo-
JIOYUHBIX, MSICHBIX M PBIOHBIX MPOAYKTOB IPpH Temnepatype Bhille 115°C BhI-
3BIBAET pa3pyllieHHe LIMCTEMHOBLIX OCTaTKOB C OTIeNJIEHMEM CEPOBOLOPOa,
JuMeTiicyabduia U UUCTEUHOBO KUCIOTHI:

H,S CH,—S—CH, HO,C—CH(NH,)CH,SO,H
Peakuuu ae3aMuId poBaHHUs acllaparHHOBOIA M IYTaMHUHOBOH aMMHOKHC-
JIOT ¥ meruapaTtaliuy ridUdHa MOIyT ObITh MPUYHUHOI 00pa3oBaHUSI HOBBLIX
KOBaJIEHTHBIX CBsi3eii B Oe/Kax, Tak KaK o0pasyercsi TMppo/inaoHKapOoHoBast
KHNcJoTa U 2,5-IMKETONUTIepa3suH (INKETONUNepa3snHa MHOTO B 06XXapeHHBIX
606ax KaKao):

HOOC*(_\=O —NH;
——»  HOOC N 0

NH; NH;
acniaparMHoBas MUPPONUIOHKapGOHOBas
KHCIIOTa KMCIIOTa

0 H
HZN/\f O« _N
OoH on 2HO_
)\/N H,

N 0
O H
TTMLMH 2,5-1MKETOMNHUIIEPA3UH

Cpey NMpOAYKTOB TEPMUYECKOTO paciana 6eJIKoB BCTpedaloTesl coenuHe-
HHS, IPUAAIOLIHE UM MyTareHHele CBOACTBA. TepMuYeCKH MHAYLIHPOBaHHbIE
MyTareHsl 06pa3yioTcs B Ge/loKcoepXallieit MHlle B rpoliecce ee o6XxapuBa-
HHUSA B MacJie, BEITIEYUKM, KOITYEHHH B JBIMY U CYLUKHM. MyTareHbl coepXaTcs B
6yab0Hax, XapeHo roBsiiMHe, CBUHHMHE, IOMallIHe i NITHLE, XapEHbIX SiLax,
KOMYeHOoi1 U BsAJleHO# pbibe. HekoTopble M3 HUX BBI3bIBaIOT HACEICTBEHHbIE
uaMeHenus B IHK, u ux Bo3aeiicTBUe Ha 310poBbe YeoBeKa MOXET ObITh OT
HEe3Ha4YUTEJILHOIO A0 JEeTaTbHOTO.

B akcTpakTax, BelAe/eHHBIX U3 XapeHoii pHOH K Msica, ewe B 70-X T
HaiJeHH MPOAYKTHI MUPPOJM3a aMHUHOKMCIIOT, oOpasylolinecs o6bYHO
npu 500—600°C. MpoaykTe maeHTuduuuponaHrn Kak Tpn—IT—I1
U Tpn—I1—2 u3 tpunrodana, ®en—I1—1 u3 perunananuHa, Dry—IM—1
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n Iny—I1—2 u3 rnyraMmHoBo# kucaotol, JIua—I1—1 u3 ausuna,
OpH—IT—1 13 OpHUTHHA;

Nna—T—1
CH;,
@
N NH,
Tpn—M—I: R=CH, Geu—I1-—1
Tpn—I1—2: R=H
NH;
== N
'O
N

[ny—T—1: R=CH,
hy—M—2: R=H

Jlpyras rpynna MyTareHHbIX coeIMHEHHUIt B 6eNIKOBOM THIlle OTKPHITA B
80-x rr. B yMepeHHO HarpetoM Msce (Hrke 200°C) u nuiueBbiX OynboHax:

NH,
NH, Nee
N=—
~CH,
~CH,
O
N R
R=NumCH, R'.R",R"',R""=HHJ1MCH,
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Tokcuyeckue cBoitcTBa 6€JIKOB IIpU TepMUUeckoit o6pabotke Beiwe 200°C
WM TIpU 60Jiee HUIKHX TCMIICPaTypax, HO B leNouHoii cpene, MOryT obyc-
JIaBIUBAThCs HE TOJILKO MPOLECCaMM AECTPYKLIMM, HO M peaKLUsMU U30Me-
PH3alIMY OCTATKOB aMMHOKHCHOT U3 L- B D-dopmy. I1pucyrcTBre D-usome-
POB MOHMXaeT ycBosieMOcThb G6esikoB. Hanpumep, TepMoo6paboTka Ka3enHa
MoJIOKa npy TeMneparype okojio 200°C cHHxXaeT GMOIOrMyecKyio LIeHHOCTh
npoaykTa Ha 50%.

B cunbHOLIENMOYHBIX cpeflax, 0COGEHHO TTPH BbICOKUX TeMIlepatypax, He-
KOTOpbie OCTaTKN aMUHOKMCJIOT IpeTeprieBaloT psi crielinpuyecKux rnpespa-
weHuit. Tak, aprMHUH MpeBpallaeTcsd B OPHUTHH, UUTPYJUIMH, MOYEBHUHY U
aMMHax, a LMCTeUH — B JerMAPOaTaHUH C Bblae/ieHUEM CEPOBOIOPOAA:

H
--N ’
od
A\
7 %

PeakiMOHHOCTTOCOOH bIH hervuapoaiaHUH KOHICHCHUDYETCA C OCTaTKaMU
JIM3UHA, OPpHUTHHA U HUCTEUHA 60KOBbIX LieTIeit U 06paaye‘r MEXMOJIEKYJIAP-
HBIC NMMONEPEYHLIC CBA3HU B 6enkax:

H
\‘\ N ----- H
‘ N/ H
s —N 7
5 ;
0
S
NH NH 0
0 0
—NH * “NH
JU3HHO&NAaHHH OpPHUTHHOANAHHH

B peakliM10 KOHAEHCAIMU MOTYT BCTYNaTh OCTATKW aprMHUHA, TUCTUAM ~
Ha, TPEOHYHA, CEpHHa, TUPO3HHa W TpunTodaHa. [1uTaTtenbHast LEHHOCTD ben-
KOB C HOBbIMM [MOTepeYHBIMH CBSA3IMHU HUXE, YeM Y 6E1KOB C HATUBHOM CTPYK~
TYpoit, Mo3TOMY 06pa3oBaHHWe UX B TEXHONOTHYECKHX IpoLieccaxX MPOU3Boa-
CTBa MULLEBBIX NPOAYKTOB HeXeJlaTebHO. K TOMYy Xe B ONnbiTax Ha Kpbicax
NokKa3aHo, YyTo obpa3oBaHMe, HAMPUMEp, TU3UHOAIaHWHA CTUMYJIMpPYET He-
dpoKanbLIMHO3, AUAPEIO U OOJIBICEHHE.
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O6paboTKa chipbsl paCTBOpaMH LieoYeil LIMPOKO UCI0Jb3YeTCs MPHU 110-
Jly4eHUH U3ONSATOB M KOHLIEHTpaToB 6eskoB. YeM Huke 3HaueHue pH, TeM-
nepaTypa ¥ BpeMst 06paGoTKHM, TeM BbILLIE COAepXaHHe He3aMeHUMbIX aMHUHO-
kucnot B 6enke. Hanpumep, npu noswiienuu pH pactsopa ¢ 8,5 1o 12,5 npu
3KCTpaKLKK 6elika U3 MIeHUYHbIX oTpY6eil KOAUYeCTBO TM3VHA B HEM YMEHb-
1iaetcs Ha 40%, TpeoHHHa — Ha 26%, a BaliHa — Ha 24%. MsArkue TeMmnepa-
TYPHble PEXMMEI NPelOXPaHAIOT OT 06pa3oBaHis B 60bLIMX KOJMYECTBaX He-
XKeJjaTeIbHbIX AMHHOKUCIIOTHBIX pparMeHTOB. B TO Xe BpeMs cpeliy crielua-
J1cToB 06CcyXIaeTcsl BOIIPOC O BBENEHUH MpeAeSIbHO A0MYCTUMbIX KOHLIEHT-
pauuii nn3rHoanaHuHa (Hanpumep, 300 Mr Ha 1 kr) B Liesix oGecrieyeHus
Oe3onacHOCTH OeloKCcoaepXalleit MAILM.

HeGnaronpusTHble MOroAHbIE YCJIOBUS NPU CO3peBaHUM 3epHa, nopa-
JKeHUe ero BpeAUTEJAMMU U MUKPOQIOPOit, MOHMXEHHast WM MOBbILLEHHAas
TeMIlepaTypa [pY XpaHeHUU U nepepaboTke cbipbs U nonydabpukaTos, Me-
xaHH4yeckue, puanueckre U XxuMuueckue hakTops! (nepeMellnBaHue, ro-
MoreHu3saius, 3aMec, MHpakpacHoe objydYeHMe, YIbTPa3BYK, NeicTBUE
coJjieit, IMOKCUAA yriiepoja, ra3oo6pa3HbiX a30Ta M 3TUJIEHA U T. 1.) YCUIU-
BalOT CTPYKTYPHAIE NepecTpOiiKHY 6e1KOB, KOTOphlE MOTYT pa3pyliliaTh MpH-
polHble OeIKOBO-IUINMAHbIE B3anMoneiicTBHs. BricBoGoxaalolinecs au-
MUABL, NTOABEPrasicb OKUCIUTENbHOM opye, CNOCOGHB MHULIMUPOBaTh 00-
pa3oBaHKe KOBaJIeHTHBIX MeX- U BHYTPUMOJIEKY/ISIDHBIX CBA3elt B Oe1Kax U
HOBBIX M0JUMepax:

R—H+L10,—> R'+LOH; R +R — R—R;
R—R+L1O,—»R—R +LOH; R—R +R - R—R—R uta

OcTaTKy THpO3KHa B NPUCYTCTBUM ruaponepokcunos (LO,H) moryT nipe-
BpalllaTheA B CYAb(OKCUIBL U CYAbMOHEI, OCTaTKM LIMCTEMHA — B Cy1bDUHO-
Bbl€, CyIbQOHOBbIE KUC/IOTEI, @ OCTaTKU TpunTodaHa — B rMIPOKCU-B-MHIO-
nunataHuH U N-GopMIIKUHYpeHUH. Bee peakiivu OKUCIeHIS CBA3aHEI € MO-
Tepeil He3aMeHMMbIX aMUHOKUCIOT. OKUCUTENbHas nopya 6eKoB ocobeH-
HO omnacHa [pY nepepaboTKe MacJIM4YHOIO K XMPOBOIO Chipbsl. TOpMOXeEHHE
peaklMii MOXHO gocTuraTth JoGaBjieHHEM aHTUOKCUAAHTOB, PepMEHTHBIX
Npenaparos WIM NOBbIILIEHHEM aKTUBHOCTH COOCTBEHHbIX GEPMEHTOB ChIpbs
B leJifX BbIBOJA JIMMUIOB U3 B3auMoieHcTBUA ¢ GenKaMu.

Wcnonb3oBaHue HOBBIX ¥ TPAAMLIMOHHBIX TEXHOJOIMYECKUX MPOLIECCOB
6e3 ry60Koro U3y4eHUs BAUAHUA UX Ha MOJIEKY/IAPHBIE OCHOBLI CTPYKTYpPbL
6€eJIKOB, C 0IHOIi CTOPOHbI, ONIACHO JUIS 310POBbs JIIOEl, a C Ipyroi — Head-
(exTHBHO ¢ TOYKM 3peHUs 00eCcTIeueHMS KauecTBa MMHILEBLIX IPOAYKTOB, ITpu-
MEPOM MOXET CIyXHUTb HAyYUHO OOOCHOBaHHOE [IpMMeHeHHe acKOpOMHOBOIA
KHMCJIOTHL A5 YIyullleHUs1 KayecTBa xjeba.
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Ilo coBpeMeHHBIM NpeACTaBIeHUSIM, aCKOPOMHOBAst KUCJI0Ta, OKUCIASACH
KHCJIOpPOAOM BO3ayXa B AErHIPoacKOopOMHOBYI0 KHCIOTY, OKMCIAET LITIOTaTH -
oH (I'-SH), npeBpaiiias ero B okuciaeHHyo ¢opmy (I'-S-S-T'). 310 npenoxpa-
HSIET IJIIOTATMOH OT Y4acTHS B CYIb(TUAPUIbHO-AUCYbOHIHOM B3auMoaei-
CTBHH ¢ GeJikaMu KJIeHKOBUHBI BO BpeMst o0pa3oBaHus Tecta. Cyabruapuib-
Hbl€ I'PYNbI MiLIEHUYHOTO OeJiKa B3aUMOAECUCTBYIOT APYT C APYTOM ¢ 00pa3o-
BaHHEM JUCYIbPHUAHOCBA3AHHbIX O€/IKOBBIX LieMneid U Ka4eCTBO U3AEIH yayy-
LIAeTCSH.

Hapsay ¢ oKMCIUTENbHBIMH NPOLECCAMU B TEXHOTOTMYECKHX NMpoLec-
cax, MpedycMaTpHMBalolIMX MeXaHuYeckKrue WiN GusnuecKrne Bo3neicTBUs
Ha GeIKOBbI€ BELLECTBA ChbIpbs (3aMeC, TOMOreHM3alLusl, YAbTPa3BykK U T.A.),
MPOTEKAIOT U Ipyrye NnpespawieHus, XapakTep KOTOPhIX 3aBMCUT OT NMPUPO-
IIbl, CTeNeHU U cnocoba 3TUX Bo3aeicTBUiA. Ha HauanbHBIX CTaAUsIX 3aMeca
XJIEGHOTO TecTa U MpHU U3MEJIbYEHUH CEMSIH 3epHa HabJloJaeTcs TernjioBas
arperaiius 0enKoB, NpU YCUJIEHHOH MexaHuyecKori oOpaboTke TecTa BO3-
MOXHa AeCTPYKLHUS NMocAeJHHUX ¢ pa3pblBOM AUCYIb(DHUAHBIX U JaXxe Mern-
TUAHBIX CBsI3€HA.

Arperupytouas M KoMIUIeKcooOpa3yiouas crocoOHOCTb 6€1KOB MILeHH-
LBl AIBJISIETCS OJHHMM M3 BaXHbIX MoKasaresei, o0ecreYnBaloLIX UM Bedy-
11y10 posib B GOpMUPOBaHUU KJIEKOBHUHBI B IIpolLiecce ee OTMbIBaHUA U3 MYKH
U TecToBeaeHMs. [TapaMeTpbl arperalliy onpeiensiioT Mo METOLY SIMOHCKUX
uccnenosareneii (T. Arakawa, D. Yonezawa, 1975). [lns aToro cMeLIXBaloT pa-
CTBOPBI KJIeHKOBMHHbBIX 0eyikoB B 0,01 H ykcycHoii kuciote 1 0,2 M HaTpuit-
docdarHoro 6ydepHoro pactsopa (pH 5,6), conepxaiero 2 M NaCl. Hame-
PAIOT ONTHYECKYIO IUOTHOCTL pacTBopa (A = 350 HM) BO BpeMeHHU arperauu
Mpollecca M pacCYUTHIBAIOT KO3 HULIMEHT HauanbHoro 3tamna arperauuy (K)
W NoKasaTe/ib arperauuy (t,,/c), XapaKTepu3yloLInii CTENEHb IIOMyTHEHHS pac-
TBOpa B TeyeHHe 10 MUH.

KoHcTaHTy HauabHOI CKOPOCTM arperalMd pacCYMTHIBAIOT MO ypaBHE-
HUSM:

T
K=— uv=3"+1,
C4 0

rlie T — ONTHYECKAs TUIOTHOCTb pacTBOpa Npu A = 350 HM; r — NOCTOSHHasA, OTpaXalolllas
M3MeHeHHMe T’ B iepBble 1—1,5 MUH arperalny; t — BpeMs arperalmy; T, — ONTH4eCKan
NJIOTHOCTL NpH t = 0; ¢ — KoHLeHTpauus Genka, %.

[TapaMeTpsl arperauy 0€JKOB CUMLHBIX MILEHML, XapaKTepU3yloLI1ecs
6oee «TUIOTHO|» NPOCTPaHCTBEHHOI YI1aKOBKOM CTPYKTYPBI, BBILUE 10 CPaB-
HEHUIO CO CJ1a0bIMH, UMEIOUIMMH 0OJiee «phIXIYIO» OpraHM3alMIo MoJeKyn
(puc. 2.19). Ipouecc o6pazoBaHus GENKOBBIX arperaToB MO XO4Yy TEXHOJOTHU-
YeCcKOro npouecca NpUroToBAeHUs1 U3AeNHil U3 MYKH UHTEHCUBHEE Y Kpell-
KoM KJIeKOBHHBI, YyeM y craboli.
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KoHCTaHThl arperallMu yKcycHopac- E350 uu

TBOPMMBbIX 6€JIKOB, 3KCTparypoBaHHbIX U3 S
MpeABapUTENIbHO OTMBITOM KieKOBHMHEI 1 0.8F
TECTa, Bblllle, YeM 6e1KOB, BbLOEJEHHbIX 13

0,7+
Myku [B. Konnakosa, E. MonyaHoBa, M,
1991]. CnenosatenbHo, py rUApaTaluk () 6L

3

6€J1KOB B XOf1€ TEXHOAOIMYEeCKOTO NpoLec- M,

Ca U, B YaCTHOCTH, NNDH 3aMece TE€CTa WIN 0,5

OTMbIBaHUHN KJeMKOBUHbI BOOOM IIPOUC- w

XOIAT BHYTpH- M(uau) MexMonekyaap-  0,4F

Hbie NIpeBpailieHusi, CBsi3aHHble C U3MEHe- 0,3

HMEM CTPYKTYPbI MOJIEKYJ1, IPHUBOJALIUM 0 7.5 MuH

K CHMXEHHWIO arperupyrollmx cBOCTB

NoCNeAHHX. Puc. 2.19. Kpupasa noMyTHeHHUs
Hau6onee Bricoxye noxasaresnu arpe- pacTBoOpa C KJIEHKOBHHO M3 MyKH

raluyy HabnonalTcs y o- M y-KOMIIOHEH- painoro kauectBa (T. Arakawa,

TOB [JIMafMHa, HAUMEHEE — Y -KOMIIO- D. Yonezawa, 1975):

HeHTOB. CriocobHOCTS K arperallui Bo3- S — cwibHan Myka; M, u M, — cpennas;

PAcTaeT 110 Mepe YBeIMuYeH A IOABUXHO- W — cnabas

CTH MONHUIENTHUAOB U YMEH bIIEHUA UX MO-

JieKynpHoit Macchl. OyeHb BLICOKOI# CITOCOOHOCThIO 00pa3oBbIBaTh HaAMO-
JIeKysisipHble accolMaThl 0G1aaatoT ObICTPONOABMXHEIE O-TJIMAaAUHBI C MOJIE-
KynsipHo#l Maccoit 31 000.

Arperupyrolias crnocobHocTh 6e1KOB B3aMMOCBsI3aHa C 0COGEHHOCTIMHU
aMUHOKMCIOTHOTIO cocTaBa. Tak, cyMMapHbIi IuaguH c 6osee NOBbILIEH-
HOW arperupylouleit crioco6HOCTbIO CONEPXKUT MeHbIIE 3apsKEHHbBIX TPy,
a w-TauanyHel, obnanawlilye HU3KOMN cTeleHblo arperality, 6oratsl Npoau-
HOM, DeHWIaTaHMHOM, aMMAOTPYIINIaMH Y MONSIPHBIMY aMHUHOKUCIOTHBIMY
ocTaTKaMU. 3To omnpenensier BbICOKYIO cIocOOHOCTb UX K B3aUMOJENCTBUIO C
IpYrUMU KOMIIOHEHTaMH MYKM U, MpexIe BCero ¢ JUNMUIaMU U JTUMIUI0IO0-
HOOHBIMM COEOMHEHMsAMM (IVranakTo3wiaurauuepun). Kommnekcoobpaso-
BaHMe N0CJIeJHETO0 C w-TMalMHaMU 3a CYET BOAOPOAHBIX CBsizel o0ycnapiu-
BaeT [a3oyaepXHMBalolLylo cocobHOCThL TecTa M 06beM xJ1eba. FiMetoTcs aaH-
Hbl€, YTO CTPYKTYpa KOMILIEKCOB GelKU—IMIIUIbI MMeeT CXOACTBO CO CTPYK-
Typoii 6e10K-JIMMUAHBIX MeMOpaH.

B arperaiiuu ¥ B3avMOeACTBUM MOJIEKY/ KJIEHKOBUHHBIX 4acTULL C ApY-
FMMHM KOMIIOHEHTaMM MYKH B TEXHOJOTMYECKHUX Ipolleccax Npou3BoAcTBa
xneba, MaKapoOHHbIX U3[eNUil, IeYeHbss 1 T. [., Hapsily ¢ BOAOPOJHBIMH CBSi-
35iIMU, NIPUHUMAIOT YYacTHe THAPOGdOOHbIE, HOHHO-3/1EKTPOCTaTUYECKHE Y U~
CyJ1bdUIHBIE CBA3M.

CrniocoGHocTb 6€1KOB K (JOpMHUPOBaHHIO BLICOKO arperMpoBaHHbIX M Hal-
MOJIeKYIApHEIX 06pa3oBaH M 3aBUCUT 0T pH, MOKHOI CHUJIBI M COCTaBa CpeAbl
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(npucyTcTBYE AeHATYPUPYIOLIYX, CONMIOOMIU3HPYIOLINX, BOCCTaHABINBAIOLIMX
Y JpYTHUX areHToB).

C nosbiwenuem pH ot 4,0 no 9,1 arperaums 6eKOB 3/1aKOBbIX KyNETYp
(MweHUnbl, p>XxXy, sYMeHs) moBbiltaeTcsl. UeM Oonblie KOHLUEHTpaLUsS HEAT-
paNBHLIX CO/Ieil, TeM arperupylouiasi crocobHocTh 6enKoB Briuwe. OTcoaa,
ollpedeNeHHble J03UPOBKU MOBapeHHON COMM CMOCOOHBI peryanpoBaTh 06-
pa3oBaHKe WIH pa3pylleHre MaKpoMoJieKyJl KlieiKOBUHHOIO 6eKa B COCTO-
STHUM NPOCTPAHCTBEHHO OPraHW30BaHHOM CTPYKTYPHI MILIEHUYHOro TecTa Mpu
MPOU3BOACTBE, HAIIPUMED, XJieba.

OnpeneneHHoe BAUSIHUE Ha arperaTMBHOE COCTOSHME 3anacHbIX 6eKOB
oka3bipaloT AieTepreHThl (ITAB) pazinuHoit MpUpoasl: aHUOHHbIE, KATUOHHEIE,
HeWTpajibHble. B npUcyTCTBUM aHMOHHOTO ieTepreHTa B KUCJIOH cpefe, Koraa
MOJIEKY/Ibl HMEIOT MOJIOXUTENbHBIA 3apsu, arperauus 6ejlka MaKCUMAasbHa.
HeiicTBie Xe KaTUOHHBIX U HEHTPaNbHbIX HIETEPIEHTOB B HANPaBJIeHUH YCH-
JIeHUs1 WK ocabieHnsa arperali HeoJHo3HayHo ¥ 3aBucuT oT pH cpeabl n
UX KOHLEHTpaUuuH.

B uenom e, arperupyolllasg cnocodHOCTh 3anacHbIX 6eKOB pa3TMYHbIX
3EPHOBBIX KYJIETYP B XO[le TEXHOJOTHYECKOIo MHpoliecca MOXET OBbITh IMpen-
CTap/jieHa B BHAE MHTErpajbHO CyMMbl MHOXECTBa B3aUMOLEHCTBUIA, CITO-
COOCTBYIOIWUX MM MPEensATCTBYIOWMNX 00pa30oBaHHIO HAIMONEKYNAPHBIX

CTPYKTYp:
SA=AA, +AA +AA +AA FAA FAA +

rae AA — arperauus 6enKa 3a C4eT HOHHO-3IEKTPOCTATUYECKHX CHI; AA, — rvuapodobHbIX
B3aUMONeACTBHI; AA — BONOPOMHbIX CBA3eH; AA, — HabyxaHus (ruapatauun); AA —
M3MEHEHUS! pery/IAPHBIX CTPYKTYP; AA — COAEPXaHHA AUCYNbGUIHBIX CBA3EH.

CTeneHb yYacTHs TOro WiIH MHOTO ¢akTopa B U3BMEHEHUH arperaTUBHOro
COCTOSIHUAA 6€MKOB, a ¢ HUM U peoJIOTHYECKHX CBOMCTB TecTa M KauecTBa Xie-
6a, 3aBUCHT OT HCXOAHBIX PU3NKO-XMMHUYECKNX CBOMCTB U CTPYKTYPHBLX OCO-
6eHHOcTel 6eNKOB MyKH, TEXHOJIOTHYECKHMX (PaKTOPOB NnpoLecca (TeMrepa-
Typa, cTelleHb MeEXaHUUYECKOTO Bo3aeicTBusA, pH cpeabl U T. 1.), XMMHUYeCKOM
MPUPOabl U KONTUYECTBA NOMOJHUTENbHOIO ChIPbS, YAYUYIIUTENEN U MULLEBRIX
no6aBoK.

OrpoMHoe 3HaYeHWe sl USMEHEHUS CBOMCTB M arperaTUBHOrO COCTOS -
HU$ 6ENKOB B X0J€ TEXHOJOIMYECKOT O Npoliecca MpUroToBleHUs TecTa UMEET
INCYyIsDUIHO-cYNbOTIHAPHIbHBIN 0OMEH:

P S-SP, + P,SH — P S—SP, + P,SH
CuyuraioT, 4yTo JabuiabHOCTb AUCYIbGUIHBIX CBA3e# obecnieynBaeT obpa-

30BaHHe HOBLIX MPOYHLIX MEXMOJIEKYIIPHBIX CBsI3eil M pefakcalimio (ocnab-
JIeHHE) HanpsIXEHMsI CTPYKTYp KNeiiKOBHHbBI MPM 3aMece TecTa.
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CunbHas MyKa, cofepiallias Kpenkylo KieiKoBHHY, TpeOyeT 6oJbllie Bpe-
MEHH 3aMeca, TaK KaK OHa COAEPXHT OoJblile IUCYNbGHUIHBIX CBIA3eid U MEHb-
we SH-rpynmn, yeM cnaGas.

B npolecce cosapeBaHUsA MYKH NP €€ OTIEXKE, a TAKXe Mol BIHUIHUEM
okucauteneit Tuna 6poMaroB, yjaydylleHUEe peoIOrHYecKMX CBOCTB Kiieit-
KOBUHBI 0OBACHSIETCS YBENMUYEHUEM coepXaHHUs S—S-cBsizedl M yMeHbllle-
HKEM, cooTBeTcTBEHHO, SH-rpynn. B npMcyTcTBUM BocCTaHaBIMBAOILIMX
areHToB (CY/bUT HATPUA) PEOJIOTHUECKNE CBOMCTBA KJIEHKOBUHb! YXYAllla-
I0TCS, KaK 3TO UMECT MECTO B [IpopacTalollieM 3epHe WK B [Ipoliecce Mpu-
TOTOBJIEHHMS TeCTa U3 3epHa, NopaXeHHOro KJIonoM-depenaiikoi. Bo Bcex
ciyyasix MokKasaTelld KauyecTBa M peosyIoTUYECKHEe XapaKTepUCTUKHU TecTa
B3aMMOCBSI3aHbl C U3MEHEHHEM B COOTHOIIEHU U S—S-cpsa3eit 1 SH-rpynn
B Genkax.

Ipouecchl 06pa3oBaHMs MU pacniafa S—S-cBsiaeil B COIpeBalOLLIEM U ITPO-
pacTalolleM 3epHe MIUeHULBI TTIPOTEKAIOT MPHY YYaCTHH clienrdurueckux gep-
MEHTOB THMOA—IUCYIbPUAHOro 06MeHa: TUOJI—KUCIOpOoAOKCUIOpenykKTasa
(K® 1.8.3.2) u THon—~nipotenHancyabuapenykrasa (K® 1.8.4.2). lNpeano-
JlaraloT, YTO HarnpaBJieHHOE peryjMpoBaHMe aKTUBHOCTH YKa3aHHbIX BbILIE
¢epMeHTOB B npoliecce NPUTOTOBJICHHUS TeCTa ABJISAETCS JeMCTBEHHbIM FIpH-
€MOM YJIYYLLIEHUS TEXHOJIOTMUECKHX CBOMCTB MYKH B LIeJIsIX oOeclieueHUs Hall-
Jiexaiuero kayectsa xjeba | T. [opnuHyeHko, 1995].

B pesynbraTe geitcTBUSA NPOTEOAUTHUECKHX (PEPMEHTOB B TEXHOIOTHYEC-
KOM II0TOKE MPOU3BOACTBA NUILEBbIX NMPOAYKTOB Oe/IKOBLIE BELLIECTBA TAK XKe
MpeTePIEBAOT psAl CyleCTBEHHBIX M3MeHeHMit. Tak, Ha cTaiuu coJjiogopa-
LIEHUS NIpU NTPOM3BOACTBE MMBA B 3HAOCIIEpMeE TUMEHS HabiogaeTcsi THIpoO-
U3 rnobyjirHa (3AECTUH), aATbOYMMHA (JIEiiKO3KH), NpoflaMHHa (TOpAEHH) U
IJII0TEJIMHA ¢ HaKOTUIEHUEM a30TUCTBIX COeIMHEHHIt ¢ Bojiee HU3KOH Moie-
KYJsIpPHOM Maccoii (MenTHAbl, aMUHOKMCIOTHI). B pe3ysbrate B 3epHe Hakar-
JINBaeTcsl pacTBOpUMasi, KoaryJaupyemasi ¥ aMMHHas ¢opMbl a30Ta, TOraa Kak
B 3apOJbILIEBOM JIUCTKE U POCTKAX 3epHa, HA00OPOT, YBEANYMBAETCS KOJTUUE-
¢TBO 6eJIKOBOTO a30Ta 3a CYET NMPOLIECCOB CUHTE3a.

BricokoMonekynsipHble ¢ppakLuK GenKoB MPH MpopacTaHUM 3epHa pac-
LWETLIAI0TCSA NoJ AeiicTBUeM (hepMEHTOB SHOOIMENTHAA3 N0 CXeMe:

NHZ—RI—C(O)iNH—Rz—COOH + H,0 - NH,R,COOH + NH,R,COOH
Y 3K30MenTuaas (aunentiias v nojaunentuaas). onunentuaassl BoYya-
10T aMHHOIENTUAA3BI (0-aMUHOALWINENTUArMAPOaa3bl, 3.4.1), ans AeACTBUSA
KOTOPbIX HeOOX0AMMbI cBoGo/iHble amuHOrpynisl (—NH,), u kapbokcunen-
THOA3b! (MeNTUAWIAMMHOKUCIOTHBIE TMAPOa3bl, 3.4.2), Tpebytolue Ans rua-
poJsin3a cBoboaHble KapOokcuibHble rpyTinsl (—COOH).

TexHonormueckune pexyMbl MpopaliMBaHMs 3epHa MpeaycMaTp1BaloT Orl-
TUMalbHbIe ycaoBusi (pH, TeMnepartypa) AeCTBUA THAPOIMTHUYECKHX dep-
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MEHTOB A1 06ecneyeHus1 HaKOIUIEHUSI HU3KOMOJIEKYIAPHBIX a30TUCThIX CO-
€IMHEHU UTA TUTAHUSA ApOXXKeil cvena.

B TpaaMLIMOHHOIt TEXHOJOTHH NPOU3BOACTBA XJIe6a U MyYHbIX KOHAUTED-
CKMX U3JIeJIUA U3 MYKH HOPMaJTbHOTO Ka4yeCTBa NPH TECTOBEIEHUH HE MPOoTe-
KaloT [nybokue peakUuuMH TMIpoJin3a 0e/IKOB, CBUIETENbCTBYIOILME 00 U3Me-
HEHUH MX NIEPBUYHOM CTPYKTYPbI, TOTAA KakK cjlabble MpOoLeCCh! NenTH3auum
HU3KOMOJIEKYJAPHbLIX a30TUCThIX COEAUHEHUM, ABISAIOLIUXCA NPOAYKTaMH
He3aBeplUIeHHOTO CHUHTE3a B 3epHE, MOTYT UMETh MecTo. MaMeHeHUs cTpyK-
Typhl 6€JIKOB B Mpoiiecce TECTONPUIOTOBIEHUs] OTpaHUYMBAIOTCA, KaK IMpa-
BWIO, Ac3arperaluyei, arperaliMeit MojieKyj U U3MeHeHHeM BbICILIMX YPOBHEH
€€ opraHu3aluii (BTopuyHasl, TpeTUYHas, YeTBEPTUYHAS CTPYKTYphI).

2.10. KAMECTBEHHOE U KOJINMECTBEHHOE
ONPEAENEHME BEJIKA

[MpucytcTBUe GeIKOB B NUILEBRIX 0OBbEKTaX YCTAHARIMBAETCA C TOMOLILIO
KayeCTBEHHBIX peaKiiii, KOTOPBIE YCIOBHO pa3feNAloT Ha IBe IPYTIILI: &) LIBET-
Hble peakuuy; 6) peakuiuy ocaxneHus.

Cpeau nepBoii rpymbl pasiyaloT YHUBepcalibHble peakuuu (6UypeTo-
Bas Ha NenTHIHble CBA3W U HUHTMIPHUHOBAs Ha (.-aMMHOKMCJIOTEI) U CTELH-
dunyeckue, o6ycnoBleHHbIE MPUCYTCTBUEM B OeJIKAX OCTAaTKOB OMNpeae/ieHHbIX
aMHWHOKHUCIOT. TaK, KCAHTONPOTEUHOBas1 peaKlMA CBUIETENLCTBYET O HajlU-
YKy B BejiKax OCTaTKOB apOMaTHYECKMX aMUHOKMCIOT, peakuus [aynu — ru-
CTUIOMHA U TUPO3WHa, AnaMKeBu4Ya U ByaleHe — TpuntodaHa, HUTPOIpYC-
CUOHas — LIMCTenHa, a peakiig Cakaryyu — apruHuHa. [1o peaynsraram cre-
unHYeCKHUX peaKlIMii OpUEHTUPOBOYHO MOXHO CYIMTD O MKLLIEBOIA LleHHOC-
THU GEJIKOB.

Bo Bropoii rpymne peakuuit 6eJJKM ocaxaaloT AeACTBUEM cOfleii, OpraHu-
YECKHX pacTBopUTeNeil, KOHLEHTPUPOBaHHBIX KUCJIOT, 1iejloYed, HOHOB TH-
XeJIBIX METALJIOB, TEMIIEPATYPhl U B H303JIeKTPHUECcKOii Touke. benku B pac-
TBOPEHHOM COCTOSIHUU KpaiiHe HeyCTOHYMBLI, TO3TOMY NpU fo6aBl1eHUH Opra-
HHUYECKUX pacTBOpUTeeil (CIIMPT, aleTOH), KOHLIEHTPUPOBaHHBIX pacCTBOPOB
HENUTPaJIbHbIX COJiel 1ENOYHBIX METAIJIOB U BO3AeCcTBUM PU3niYeCcKUX dak-
TOpOB (HarpesaHue, o6ydeHHe, yIbTpa3ByK) ruipaTHas 060/104Ka pa3pylia-
€TCs1 U OHU BBINTaIAI0T B 0Ca0K.

Tak kak GeKoBbIe BellleCTBa CLIpbA (MYKH, KPYIEL, MOJIOKa, Mfica), BKJIIO-
Yasi hepMEHTBI, YacTo ABNAIOTCA ONpeleNAOUIMMU B oBecniedeHUH KayecTBa
MULUEBLIX U3ENAHNIA, TO LA U3ydeHUS PUIUKO-XMMUYECKUX, OMOXMMHUYECKUX
U pH13MoornuecKrx CBOMCTB 3TUX CoeIMHEH U 00sA3aTeIbHBIM YCIOBUEM SIB-
JigeTcs nonydeHue 6e1KoB B MHANBUAYATLHOM U, MO BO3MOXHOCTH, HElEHa-
TypUPOBaHHOM COCTOSIHMU. beky 06bIYHO TepsAIOT MPpHUPOIHbIE (HAaTUBHBIE)
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cBOHcCTBa (pacTBOPUMOCTb, MMApaTalUHio, GepMeHTaTHBHYIO aKTUBHOCTb
U T.1.), MoABeprasicb JeHaTypaluu1H 1noj BIUAHUEM pa3inyHbIX pakTopos. Tu-
MUYHBIM MPUMEPOM HeoOpaTHMOM JeHaTypallMu OesIKoB SIBJAeTcs BblMale-
HHUe UX B ocanok nog aeitctseM TXY. [JauTeNbHBIA KOHTAKT CO CIIMPTOM TakK-
e MPUBOIMT K HeobpaTUMoi feHaTypauuu 6enka. JleHaTypupyloluee aei-
CTBUE pa3/IMYHbLIX (haKTOPOB Ha GeJIKM MOXHO CMSATYUTh, €CH MPOBOAUTH
ornepauuy BblAeTEHH HX NIPYU TeMMepaType He Bollie +4°C.

MeTonab BbHIOeneHUs M OUUCTKHU HGenkoB. OOwas cxema
orepaluii 1o BbiAEIEHUIO OeKOB CBOAUTCS K U3MeJIbYyeHUI0 OBUOI0rHiecKoro
MaTtepHana (rOMOreH13almm), 3KCTparupoBaHMIO U COOCTBEHHO BbLIEJIEHHIO,
TO €CTb OYMCTKe U NMOTyyeHH o 6e1Ka B UHAWBULYATbHOM COCTOSIHMM, [Tpu n3y-
YeHUH MeTabOIMYECKUX MTPOLIECCOB B XMBbIX OpraHU3Max (B CO3peBILEM 3ep-
He, IU10]ax, oBollax) Mopdosioryyeckas U 6BUoXMMHYecKast LIEIOCTHOCTb Kiie-
TOK ¥ TKaHei coXpaHsieTCs B MAKCUMaIbHOM CTeneHM, Toraa Kak npuy Ucciie-
JIOBAHHMU COCTaBa ChIPbA Y FOTOBbIX MULIEBbIX TIPOAYKTOB MOTEPS LEJNOCTHOC-
TH CTPYKTYPHI HecyluecTBeHHa. [oMoreHHU3al10 o6beKTOB cllefyeT paccMar-
PHMBaTb KaK HayaJIbHYIO CTaJivIO BblieneHHs 6eJIKOB, HO crocob ee onpeacs-
eTcsl MOCTaHOBKOI 3anayn. Hanpumep, aHanu3 ¢gepMeHTOB U3 pacTUTENBHBIX
MaTepUaJIoB YacTo 3aTPyAHEH TeM, YTO MPY roMoreHU3aln 3KCTparupyercs
6oJibllI0e KOJHYECTBO (he HONMOB, KOTOPLIE B3aMMOECTBYIOT C KADOOHUIIbHBI-
MM TPYIIaMH MeNTUAHBIX TPYNI NPA NOMOLUM BOAOPOAHBIX CBA3€Ei U BLI3bI-
BalOT JeHaTypaliuio Gesika ¥ oTepio depMeHTaMU cBoeit akTUBHOCTH. [lo6aB-
JIeHUE B 9KCTPaKT MOAWBUHWINUPPOINIOHA, 0bpa3ytoulero ¢ ¢eHoaMU He-
PacTBOPMMbIE KOMILIEKChI, ITpeJoTBpalliacT MHAKTUBALMIO (PePMEHTOB.

Pa3pyliieHne KNeTOYHONH CTPYKTYpPhl OCYLUECTBsIETCH TILATENbHBIM W3-
MeJab4eHHeM MaTepraia B roMOreHU3aTopax, MejibHULIax, MornepeMEHHBIM 3a-
MOpaxX1BaHHWEM U OTTauBaHUEM, TPUMEHEHUEM YJIETPa3BYKOBbLIX BbICOKOYAC-
TOTHBIX KoJieGaHHUii, pecc-MeTONOB C UCTIONB30BAHUEM BLICOKUX AaBIECHWI
M METOJa «a30THoM 60MObI». B nocnenHeM ciayyae KieTKU HachiAaoTca a3o0-
TOM MOA AaBjieHUEM, KOTOpoe 3aTeM cOpachiBaeTcsl U KJIETKH pa3pyllaloTcsl.
D¢ deXTUBHOCTL TOMOreHM3alMK 3aBUCUT HE TOJIBKO OT criocoba paspylile-
HUA KJIETOYHBIX CTPYKTYp, HO Y OT BMJa aHAIU3UPYyeMOro Marepuana. Xu-
BOTHbIE KJIETKH pa3pylllardTcsl OTHOCUTEJIBHO JIETKO, 0COOEHHO B OTCYTCTBHE
COCYAMCTON U cOcIUHHUTENbHOM TKaHU, TOMAA KaK pacCTUTEbHbBIE U MUKPOO-
Hble — M3-3a TIPUCYTCTBUS KJIETOYHBIX CTEHOK — TpYAHO. B TakoM ciyuae
TIPUMEHSIOT METOAbl pacTUpaHUA MaTepUaia C TBepABIMU BelliecTBaMH (Te-
COK, abpa3uBHblii NOPOILIOK) WK 06paboTKY KIETOYHLIX CTEHOK JIU30LIMMOM
WU depMeHTHBIMY TpenaparaMH, CoAepXalUUMU LeJToNa3y, XUTUHA3y U
nuna3sy. [oMoreH13alno peKOMEHIYeTCs MPOBOAUTL B XONOAHBIX KOMHaTax
WUJIK C UCTOJIb30BaHUEM JIba.

JKcTpaklUs 6eKOB MOXET ObITh COBMELLIEHA C TOMOTeHU3aLMEN KI1ETOK
Y TKaHei 160 NpoBefieHa OTAENLHO, eC/TH MPOAYKT 3apaHee uaMebueH. ns
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onpenefieH1s pepMeHTaTUBHOM aKTUBHOCTH OejlKa 10CTaTOYHO OIHOPAa30BOii
3KCTPaKUMH, TOrda Kak 4151 KOJIMYECTBCHHOTO Orpeacielins 6¢KoBbIX hpak-
UM 3epHa — TpeX- WM MATUKPATHOM. YCIOBUS 3KCTparMpoBaHUs OelnKoB
(BpeMs, rHApoOMOYJb, TEMIIEpaTypa U T.A.) NOJA0HpaloTCs 3IMITMPUYECKH, OC-
HOBbLIBasiCh Ha METOAUKAX BEAYLUMX HayYHBIX UIKOJI.

BonbluMHCTBO GeKOB XUBOTHBIX TKaHEi XOpoLlo pacTBOpUMbI B 5—10%
pacTBOpax coJiei, Toraa Kak AJig repeBoja B pacTBOp 6€MKOB 3epPHOBBIX KYJlb-
TYp NPUMEHSI0T 60Jjiee IMPOKHit Habop pacTBopUTeeit. 11 3TOro UCNosb-
3yioTce OydepHrle cucteMbl co 3HadeHUAMHU pH oT xuenbix fo cinabomenoy-
HbIx (pocdaTHbie, GopaTHble, LUTpaTHbIe, TPUC-HCI), opraHMueckue pacTBo-
PUTENU Y HEUOHHBIE AETEpreHThl, pa3pbiBalolife OeOK-TUNHAHbIE WIN Oe-
JIoK-6e/IKoBbIe CBA3MU:

CH,—(CH,),~(C.H)—O0—(CH,—CHOH r
3 ( 2)7 (CH)—O ( Hz CH )mH C|6H35\Er/CH3

TpnTOoH X-100 I \CH3
CH;
CH,—(CH,) ,—CH,~0—SO,Na
nojeunncynshaT HaTpus LETHATPUMETHAAMMOHMIT GpomMua

PacTBopuTenyu nogGuparoTcs ¢ y4eToM pa3pbiBa B 0eJKax oIpeaeieHHbIX
THMNOB cBsa3eit. Tak, ykcycHast KMcioTta oc/1abisieT MOHHble CBSI3H, cooblliast Mo-
JIeKy/laM oJHOUMEHHbIE MOJI0KHUTe/IbHbIE 3apAabl, MOYEBUHA — BOJOPOIHBIE U
ruapodo6Huie, canuuunat Hatpus 1 JIJIC-Na — ruppo¢oOHble M MOHHBIE, a
BOJIHbIE PaCTBOPbI CIMUPTOB — BOAOpPOIHbIE Y THIpodhoOHbIE B3aAUMOAEHCTBUS.
OpraHuyeckue pacTBOPUTEHU pa3pbiBaloT OENOK-THUITUAHBIE CBA3U.

[1pu u3yyeHun pU3INKO-XMMHUYECKUX CBOMCTB GEIKOB U X TIpeBpallieHHIA
B NMULIEBBIX CHUCTEMaX LUMPOKO HCIOJIL3YIOT MeTOAb! (PpakKLIMOHUPOBAHUA U
OUMCTKH OT HEOENKOBBIX coeiMHeHN. OHU OCHOBaHb! Ha Pa3IMYMIX TaKUX
CBOMCTB 6€/1KOB, KaK pa3Mep MOJIEKyN, pPACTBOPUMOCTD, 3apsj U CPOACTBO K
crendUyecKMM XUMUYECKUM TPYIINaM.

OcaxaeHue 6eJ1KOB U3 pacTBopa Mo/ AeHCTBUEM coJleil IETOYHBIX U Lile-
JIOYHO3eMebHBIX META/LNIOB Ha3blBaloT BbicanuMBaHUeM [Lis Belcanu-
BaHU4 yYallle NPUMeHseTCs cylb(aT aMMOHUs, ITOA BJIMSTHUEM KOToporo be-
KH, KaK INpaBUJIO, COXPaHAIOT PaCTBOPUMOCTb U pepMEHTATHUBHYIO aKTUB-
HOCTb. [MaBHY!0 potk Mpy BhICAJIMBAHUU UIPaeT HE MPUPO/a colieil, a BaJleHT-
HOCTb MOHOB, AciiCTBME KOTOPLIX OLIeHUBAETCs N0 HOHHOM cue (u):

=1
n=",2ICV,
rae C— KOHLUEHTPAalHs KaXxXIoro BUa UOHA, V — BaJIeHTHOCTb UOHOB.

[o6ynuHbI BeINanaioT B ocanok npu 50% HacklllieHUH, aib6YMHUHBI — MpH
100% HachileHUN pacTBOPOB COJIEl, a TIPH CTyneHYaToM ¢hpakKUMOHUpPOBa-
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HUH (20—100% HacbilleHMs) BbinanaoT 6elKy M ApYruX KiaccoB (pojaMu-
HBI, [TIOTEIMHB).

B npakTyuke BblaeNeHUS M OYUCTKU G€IKOB MCMONb3YIOTCS pa3iMuHbie
TUMBL XpoMaTorpagpuvu: agcopbLMOHHas, pacnpeielnTelbHasi, HOHOOOMeH-
Hast 1 xpoMaTtorpacgus o cpoicTsy. A1copOLUOHHasA XpoMaTorpagpus
OCHOBaHa Ha pa3/IMuKAX B MoAApHOCTH 6enKoB. B KonoHke BMecTe ¢ 6ydep-
HbIM PacTBOPOM YNaKOBbIBalOT aficOPOEHT, Ha KOTOPbIH B HEOONBLLIOM 00be-
M€ pacTBOPHUTEJISl HAHOCAT UccieayeMblit obpasel. KoOMIIOHEHThI pa3sjese-
MO cMecH afncopbupyloTcsl, 3aTeM INIOUPYIOTCS ¢ NoMollbio 6ydepHoro pa-
CTBOpa C YBEJIWYMBAKOLIENCSA KOHLUEHTpalMel WiK NossspHocTbio. Ppakuuu
6enKa cobupaloT C NOMOLIbIO aBTOMaTHYECKOro KOoJUTeKTopa ppakKLiMid.

B pacnpenenuTenbHo#t xpoMatorpaduu, B OTIMUYME OT aacopo-
LIMOHHOM, B KauyeCTBe HENOABMXHOM (pa3bl BhICTyIaeT BOAHBLINA ClOH, yaep-
XuvBaeMblil TBepaoit da3oi (cunukarenb, Oymara). Pasnensiembie BeliecTBa
MHOIOKpaTHO pacnpeae/loTCs MeXIy BOAHBIM CJI0EM U IBMXYLLeHca da3oit
PAcTBOpUTES U C pa3HOM CKOPOCTHIO [lepeMellialoTcs Mo ATMHe KOJIOHKY WX
6yMmare. PacnipenenanTenbHyio XpoMaTorpaduio Ha 6ymare 4acTo UCIOMAb3YIOT
JUISl aHaNM3a NenTUAOB U aMUHOKHMCIIOT. AICOPOEHTOM ClYXaT HUTH LIeJUTIO-
JIO3bl, a pACTBOPUTEJIEM — CMECh OPTaHUYECKUX PacTBOpUTe/iei, HalpUMep:
OYTIIOBbII CIMPT—YKCYCHasl KucjoTa—Boaa. XpoMaTorpammy NpOsBIIOT,
BBICYLIMBAIOT K aHAIM3UPYIOT MeCTOHaXOXIeHHe pa3ae/iseMbIX KOMIIOHEH-
TOB TeM WM UHBIM CITIOCOOOM.

MetonpoM MoHOOGMeHHoO# xpoMarorpaduu GeJK1 WM aMMHOKKC-
JIOTHI pa3fesisiioT Ha OCHOBE pa3jiMuMii b o6lueM 3apsine Moneky. Ecnu 6enok
B HelitpasibHO# cpene (pH 7) uMeeT NonoXUTebHbliA 3apsia, TO OH CBA3bIBa-
€TCs Ha KOJIOHKE C MOHOOOMEHHKKOM, COAePXalliM (PeHOoJIbHbIE, CYabd0o- U
KapboKCUNbHbIE rPyNNbl (KATHOHOOOMEHHMK), €C/IM OTpHULIaTe/IbHBIA, TO —
Ha KOJIOHKE ¢ MOHOOOMEHHMKOM, NPEACTaBIeHHBIM aMUHaMM WIX OpraHu-
YeCKMMM OCHOBaHMSMHK (aHMOHOOOMeHHHUK). Yale Bcero ais ¢ppakLMOHM-
pPOBaHUs 6€1KOB UCIIONb3YIOT IPOU3BOHbIE [TOJUCTUPONA U LEJLUIIO03bI:

O + O COO0
\/\N(Csz)z ~
H
R O., R O..
~O ~o
IUITUTAMUHOITHILIEILTIONO3A KapﬁOKCMMCTVU'ILlC/'U'HOJ'IOJB
(A3AI-uemTION03a) (KM

TonoxuTeabHO 3apsKeHHBIA GeOK CHUMAETCS C KOJIOHKHM C MOMOLLbLIO
pacTBopa XJI0PUCTOro HaTpus Wi U3MeHeHueM pH amonpyiolero 6ygepa.
I1py 3TOM HOHBI HAaTPHS KOHKYPUPYIOT C MOJOXUTENLHO 3apsKEHHBIMK IPYII-
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namu 6enkoB. beikM ¢ MEHBILHUM MOJIOXHTEIbHBIM 3apsiIOM BbIMBIBAIOTCS C
KOJIOHKH NMCPBbIMHU, ¢ BOIBLLIMNM 33PHA0M — MOC/IEAHUMMH.

XpomaTtorpadpua no cpoactBy (adpduHHas xpoMaTorpadus)
OCHOBaHa Ha NMpUHLKIE H30MPaTelbHOrO CBA3bIBAaHUA 6€J1KOB co creundu-
YeCKMMH BellleCTBaMHU (JIuraHsamMmu), MIpUMKpeIUieHHbIMU K HocuTenio. JIuraHa
(r/1I0KO3Y) KOBaleHTHO NPHUCOEAMHAIOT K HOCUTENO (TTPOBOAST UMMOOHIIU-
3allMI0) M HAHOCAT Ha KOJIOHKY Hcciienyemyio 6enkoByio cMecbh. HecBsizab-
1necs 6eJIKH ynansiioT COOTBETCTBYIOILUM GydepoM, a HyXHbIiH OeJIoK 3/10U-
PYIOT pacTBOPOM, COJepXalUHUM JIMTaHA B O4eHb BBICOKOH KoHLeHTpauuu. [1pu
3TOM MpPHUCOEIHHEHHbIE K KOJJOHKE OCTaTKH [JIIOKO3bl B MoJjieKyJle 6enka 3a-
MelLaloTCs Ha TJI0KO3Y, Haxosluyloca B pacTBope (puc. 2.20).

Kononka Konouka
[lobasnenue
2nwoko3sl (1)
TJ1I0KO03a | | IJ1I0Ko3a > TJII0KO3a r1KOKo3a

r [ ] r

benox, ceAlbIBaOWHIA
[J1I0KO3Y

BuicsoBoauuiniics 6enox

Puc. 2.20. XpoMatorpadus no cponctey (adbuHHas xpomatorpadun)

lenp-bUuAbTpaunsa, UIKMMETON MONEKYJIAPHBIX CHUT 3aK-
JoyaeTcs B MPOMycKaHUK GeIKOB yepes KONMOHKY ¢ reneM cedanekca uiu
IPYTUX TUIOB (arapo3HbiX, MOJMCTUPOJIbHBIX). [IpUMEHSIOTCA TaKOKe TOPH-
CThle CTEKJITHHBIE IIAPMKH U TTOPUCTBIN KBapll (nopacwt). Hau6osbluee pac-
Npo-cTpaHeHHe MOJYYUIN JeKCTpaHOBbIe refin (cedanekc), ABisiolLnecs
NpOAYyKTOM TOMepeyHoro ClUMBaHUs

MoJncaxapuiHbiX Lenoyek AeKCTpaHa.

Menkue monekynsi 6enka 3epHa cedanekcoB pa3HBIX HOMEPOB CO-

BHYTPH cedanekca
Ipanynsi

cecdanekca
ML EPS /
@
L .
(N B
KpynHbie Monexynsl benka
MeX1y rpaHyiaMu cedanekca

Puc. 2.21. Pacnipeaenerune Mosekyn
6enka cpean rpaHyn cedanekca
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JepXaT NMopbl pa3HbIX pa3MepoB, B KO-
TOpble MOTYT ITPOHUKATEL GEJIKH € onpe-
JleJIeHHOit MoneKyaspHo# Maccoit. Hus-
KOMoJIEKYNsipHble Ge/IKU pachipene/is-
IOTCS1 B pACTBOPEHHOM BUJIE KaK BHYTPH
4acTUU MOAMMeEDa, TaK U MEXAY HUMU,
a BbICOKOMOJIEKY/IAPHBIE — TOJIBKO
MeXJy YacTHLaMM, MO3TOMY BTODHIE
ObicTpee MPOXOAAT Yepe3 KOJOHKY U
repBLIMH BLITEKAIOT U3 Hee (pUc. 2.21).
B nrore 6enkH pacnpenensoTcs o Mo-



2.10. KavecmeerHoe u koauvecmaernHoe onpedenerve beaxa

JIEKYJIApHOM Macce U MOTyT O6bITb cobpa- HHcyann NaCl
Hbl B BUIE OTAETbHBIX XpoMaTorpadu- 6000) o (36,5
yeckux dpakuuii (puc. 2.22), (348) Tniokosa

MpyHUMN MeTon0B 3N1eKTpod o -

PETHYECKOTO pa3fie/iIeHUs 3aKiio-
yaeTcs B CMIOCOOHOCTH MOJIEKYJT NeNTH-
OB ¥ aMHHOKMCJIOT, HaXoJsiCh B 3apsi-
XeHHoI popMe B B1Ie KATUOHOB (+) Win Obsesm 3n0ama
aHHOHOB (—), MepeaABUraThCsl B 3JIEeKTPH-
YecKOM I10Jie € ofipeAeSieHHOW CKOpoc-
Tblo. KpoMe Toro, Monekysbl ¢ GIU3KuU-
MU 3apsilaMM, HO pa3HbIMH pa3MepaMH,
OTJIMYAIOTCA OTHOLIEHHEM 3apsifia K Mac-
ce. Bce 3tu paznnumns u obycnabiuBaloT
BBICOKYIO pa3pelialoliiyio CocobHOCTL 3ieKTpodopeTHUecKUX MeToa0B. CKo-
POCTb MUTpaLIMH GEJIKOB B 31eKTpUUecKOM noJie (V) 3aBUCUT OT HarpsoKeHUs
3/ieKTpUyecKoro nons (€), 3apsiaa 6ejKoB (z) U conpoTUBAeHHUs TpeHus (f).
ConpoTuBaeHHE TpeHUs oNpenensieTca pasMepaMu, dopMoii Gesika, 3Haye-
HUsiMU pH 1 KoHuleHTpauMeit 6ydepa. YKazaHHbIe BETUUYMHBI CBI3aHbl MeX-
Iy coboit cooTHoleHueM: V=g¢ z/f.

Bnepsbie MeTon 3nekTpodopesa 6bL1 pazpaboTaH Tu3sennycoM c nprMe-
HeHueM GyMaru B KaueCTBe HOCUTEJIA U CMELMAbHBIX ONTHYECKUX YCTPOHCTB,
PETMCTPUPYIOLLHMX NMepeiBHXEHHE MpaHULIbl pa3iesia pacTBopa Gejika U pacTBO-
pUTEIA MO MoKa3aTenaM npenomneHus (hpoHTalbHbIi 3neKTpodopes). B Ha-
cTosilliee BpeMsl pacnpOoCTPaHeHbl METO/Ibl 30HaNLHOTO 31eKTpodope3a, rnpe-
JlyCMaTpHBalOlliMe UCTOIb30BaHUE KpaXxManbHbIX W MOJUAKPUIAMUAHBIX re-
neit (IAAT). HaubGonee pacnpocTtpaHeHHBIM MeTolOM (ppakKLlHOHUPOBaHUSA
6eJIKOB ABAsAeTCA AUCK-3NeKTpodopes (0T aHr. discontinuous — MpepbiBUC-
Th1il) B [TAAT, npy KoTopoM Hcrnonb3yeTcs napa 6ydepHbIX pacTBOPOB C pa3-
JIMUHBIMU 3HayeHussMU pH B npucyrereuu JJJC-Na ¥ renu pasnuuHo# rno-
PHUCTOCTH (KOHLEHTpHUpYlolMe U pasaenstowne) (Laemmli, 1970). Jns o6-
HapyxeHusi OeJIKOB rejid 00pabGaTbhiBalOT KPACHTENSAMU: aMUIOBBIM YEPHBIM
10B, kymaccu cuHuM R-250. MHTeHCHBHOCTb OKpacky, a Mo Heill Kojuye-
CTBEHHOE coJiepXaHHe 6enKoBbIX HpaKLUii, ONpeAcssiioT CKAHUPOBAHUEM Ha
JIeHCUTOMeTpe.

s anekTpoopeTHUecKoro pasaefieHUsl 6eJIKOB M MENMTUAOB YCIIELHO
NMpUMcHSEeTCS ABYMepHblit anekTpodopes B I[TAAT. B cooTBeTcTBUHU € 3THM
METO/IOM cMeCh KOMTIOHEHTOB pa3fiefisfiloT cHayasa B cTofbukax rejs 3fek-
Tpodope3oM B ropu3OHTATILHOM HafpasJieHUH, 3aTeM B rejieBbiX MJ1acTU-
Hax — B BepTUKaJlbHOM (puc. 2.23). 1pH pasneneHUU OeKOB, HanpuMep
ropoxa, 3TUM METOOM YAalloch MoNy4yuTh 6onee 150 paznnuHbiX KOMMNoO-
HEHTOB.

Konyenmpayus

3>

Puc. 2.22. KapTuHa pacrnpeaeyieHUs

CMECH BelllecTB, pa3nHyalolLMxcs Mo

MOJIEKYSIDHbIM MaccaM, Tpu MeTone
renb-QpuwibTpauuH
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’— Cwmech eopu.muma/lbnoe{ aepmuxansroe { je 2 7
6e1KoB Hanpaegnexue Hanpaeiexue ‘ 2 4 6.
< ———> 123567 ———> 1% o o
o 0 00 000 | ®

Puc. 2.23. 1ByMepHbiii 31eKTpodopes

OueHb BBICOKYIO pa3pellaliyio CITOCOOHOCTL MMeeT METOA U303 €K -
TpUu4Yeckoro GpokKkycupoBaHHUSA O6elKOB, B OCHOBE KOTOPOIO JIEXHUT
¢ poHTaNbHBIH 31eKTpodope3, MPOBOAMMBII Ha KOJIOHKE OTHOBPEMEHHO B [pa-
nveHte pH v nanpsxeHus. KonoHKy npenBapuTeNbHO 3aMoJHSIOT HOCHUTeE-
JIIMHM C CHHTETUYECKHMH CMECSMM TI0JIMaMHUHOTNOIMKapGOHOBLIX KMCIIOT (aM-
¢onuTaMH), 3aTeM CBEPXY B Hee MOJAIOT pacCTBOP CHJIbHOM KMCIIOThI, CHU3Y —
CWJILHOLLIEJIOYHOM PacTBOP LISl TOro, YTOOLI YCTaHOBUTD rpaagueHT pH ¢ kpaii-
HUMH 3HaYeHHUSIMHU, COOTBETCTBYIOIIMMH pH Kucioro v nies1o4HOro pacTso-
poB. AMdonuTh! NpeKpallaloT ABYKEHHE IO KOJIOHKeE, KOTAa HX CyMMapHbIii
3apsid CTAHOBHTCS paBHbIM HYMIO, H TEM CaMbIM CTaGWIH3UDYIOT HCXOAHBIA
rpanveHT pH. B noarotoeieHHY0 KONOHKY BHOCAT obpa3sell McciielyeMoii cMe-
CH, KOMIIOHEHTbI KOTOPOIii pacnpedesiioTcs Mo 30HaM co 3HayeHHUsIMU pH,
XapaKTePHbIMHU UX W303J1eKTPHYECKHUM TOUKaM.

B xuMuM nuiueBoro 6ejika NPpUMEHSIIOT U APYTHe Pa3HOBHUIHOCTU JIEKTPO-
¢dopeTrieckoro pasgeneHUA(MMMYyHoa3JeKTpodopes, nszoraxodo-
pe3),aTarke MeTol MENTUAHBIX KapT U YAbTpaueHTPUDYTHU-
poBaHHUe. MeTtoa nenTUIHLIX KapT (OTNEYATKOB NaJblIEB) OTHOCUTCS K METO-
IlaM IByMEPHOTO pa3fieJieHUs U HauboJlee YacTO MCNOJIb3yeTCA U aHasIM3a Ter-
THAOB. [lenTHabl nonyvaoT u3bMpaTeabHbIM M'MAPOIU30M GeJIKOB, 3aTeM Ha Gy-
Mare Hx pasfiefisiioT B TOpU30HTaILHOM HarpaBieHHH 3ieKTpodope3oM, B Bep-
TUKAJILHOM — pachnpeaeuTeabHoi xpoMaTorpadueit. Ilentuasl okpallnBaoT
HUHTUAPUHOM, 3JTIOUPYIOT U OTIpeleNsioT aMUHOKHUCIOTHBIH COCTaB.

B Metone ynsrpacdunsTpauury Gejky B rpaiveHTe TUIOTHOCTHU paclipefie-
JIAI0TCA Ha pa3HbIX YPOBHSAX LIEHTPHYXHOI NpoOUPKHU B Nnpoliecce ceIUMEH-
Tauuu (ocaxacHHs) B BUIE OTAENAbHbIX 30H. [L1s cO3RaHMsl FpadHeHTa UCOJIb-
3YIOT COJIM TSAXEbIX METALJIOB U pacTBOPHI caxapo3bl. MeTox WHPOKO MpH-
MeHSIeTCA U1 OoMnpele/ieHUs MOJIEKYJISIPHBIX Macc OGeJIKOB IO KOHCTaHTe Ce-
ILHUMeHTaluy (S), KoTopasi 3aBUCHT OT Macchl M GOpMbl H6EIKOBBIX YaCTHLL:

S=v/(w-1),

rae v — CKOpOCTb NepeMelile HUSl TPaHMLbI pacTBOPHTENb—Ge/I0K, CM/C; W— yrioBasi CKOpOCTb
poTopa, paji/c; r — pacCTOSHHE OT LIEHTpa poTopa A0 CepeAHHbI SiueiiKH C pacTBOpOM Genka.

BennuuHa S, pasHasi 1 107" ¢, npuHsATa 3a eAMHULLY M Ha3BaHa cBcabep-
roM (S) Buectb T. CBenbepla, BriepBble CKOHCTPYHPOBABLUETO YIbTPALIEHTPH-

dyry.
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OuuncTka 6eKOB OT HU3KOMOJIEKYNISPHBIX cOoelMHeHHUi (conell, caxapos,
aMMHOKUCJIOT) OCYLLECTBIISIETCA METOJAMH JAMaNu13a, rejib-(hWIETPaLMU Ha ce-
¢danekce G-25, KpUCTALUIM3aUUH, YAbTpadUALTPALIMK M C TIOMOLIbIO MOJIBIX
BOJIOKOH. [Ipu AManu3e UCnosib3yoT NOJyNpoHHLiaeMble MeMOpaHbl (LEI0-
daH, KonnoamnitHas IUieHKa), Yepe3 KoTopble 0enku He AudyHAUPYIOT U OCcTa-
I0TCS BHYTPU AMQIM3HOTO Meuloyka. Bonee Mesikve MoneKyJbl TPOXOAAT Yepe3
Mopbl AMATU3HOI MeMOpaHbI M BLIXOAAT B AManu3ar. B Metoae ynsTpadmisrpa-
LIMH, KOTOPBIi IPUMEHSAETCS, HallPUMED, B IPOU3BOACTBE CLIBOPOTOUHBIX G-
KOB MOJIOKa, COeBbIX 6EJIKOBBIX U30JIATOB, MO 06e CTOPOHBI MeMOpaHLI co3la-
€TCsl pa3HOCTh JAaBJIeHUH 3a cYeT NpoaaBiuBaH Ul GUIBTpyeMoro 6eJ1K0BOTO pa-
cTBOpa. B KauecTBe MeMOpaH MUCIONB3YIOTCS LIE/UIION03HbIE TUIEHKY U Hele-
JIOJIO3HBIE MOJIMANIEKTPOJIUTHBIE KOMILIEKCH. AHaTOrMYHO MeMOpaHaM Mo
MIPUHLIMMY MONEKYJIIPHOIO CUTa AeiCTBYIOT Y NoJible BosokHa. benkoBbiit pa-
CTBOp NMOMEILAETCs C BHELIHEW CTOPOHLI BOJIOKOH, M CO31aeTcsl pa3HOCTh /1aB-
JIeHUS 3a cYeT MOBLILIEHUS €ro B pacTBOPE MJIM MOHUXEHUsI BHYTPH UX.

ToMoreHHocTb Gefika onpedensieTcs Ha MOCNeIHEM 3Tane BblaeJeHUA U
OYUCTKHM C NMPUMEHEeHHEM T0 MeHbLIEH Mepe IBYX METOA0B, OLEHHBAIOLINX
TO WM UHOe (PU3NKO-XMMHYecKoe CBoicTBO. Haubonee 1ocTOBEPHBIMU SB-
JIAIOTCA YABTpalleHTPUDYrupoBaHUe B rpaJueHTe IUIOTHOCTH, AUCK-3JIEKTPO-
dbopes B [NIAAI, UMMYHOXHMHUYECKHE METOIBI U pacTBOpUMOCTh. Ecin 6enok
MpH 2MeKTpodope3e MpeacTaplieH TONLKO OAHOW Mojocod U obnajaer npu
3TOM MaKCUMalbHOI OMOMOrMueckoil aKTUBHOCTBIO, TO OH CYUTAETCsl FOMO-~
reHHbIM. [11si roMoreHHoro 6ejika Ha KpUBOIA pacCTBOPUMOCTH (3aBUCHMOCTH
PacTBOPEHHOTo OeJiKa OT 0011Iero ero KoJinuecTsa B NOCTOAHHOM 00beMe pac-
TBOPUTENSI) UMeeTCs TOJILKO OJIMH neperu6, Toraa Kax Juisi reTeporeHHoro —
CTOJIbKO, CKOJILKO B HEM HHAWBUyaNbHbIX KOMITOHEHTOB.

ConepxaHue 6esKa B MULIEBbIX 00BEKTaX 0ObIYHO OMNpPeAeAIOT 10 KOIU-
4YecTBY a30Ta C Ucrosib3oBaHHWeM MeTona Keenbaass. C Lenbio ynpoLleHHUs U
COKpalleHUS IUIMTENbHOCTH aHaIM3a 3TOT METOJ, C MOMEHTA €ro pa3paboTKu
(1983) nHeogHokpaTHO MoAMGUILIMPOBANCS C TPUMEHEHMEM pa3IMYHbIX KaTa-
JIU3aTOPOB U YCJIOBUI1 MUHepain3aluuu. Ha ocHoBe MOAUMHULIMPOBaHHbIX Me-
TOJOB CO3JaHbl BHICOKOMPOU3BOAUTENLHbIE aBTOMATHYECKHE aHAITU3aTOPbI
Tuna «Kbenabdoc», CTOMMOCTb onpenesieHUs1 coaepXaHus beska Ha KOTOPbIX
Y cerojiHs octaertcs BbicoKO#. CylllecTBYeT M HEKOTOpas YCIOBHOCTb B METO-
ne Kbvenbaanst npu pacuyeTe KonauyecTBa Gesika, 3aK1104aloLascs B UCIOMb30-
BaHUU MNepeBogHoro koagduuneHtra. OgHako, HECMOTPS Ha HENOCTATKH,
Metod, Kbenbaans sisnsercss yYHUGUUMPOBaHHBIM, OoH BilloueH B [OCTh Ha
MHOTHE MULIEBLIE MPOAYKTH!.

151 nepeBola KOJIMUYeCTBa a30Ta B COjiepXXaHHWe Oesika UCTIoNb3YIoT Koad-
dunvenT 6,25. [IPUHAT OH MOTOMY, YTO GONBIUIMHCTBO OENKOB CONCPXHUT 16%
asota (100 / 6,25 = 16). OnHako 6onee NpaBUJILHEIM AB/SIETCA UCTIONIb30BAHUE
K03bDHLHEHTOB, COOTBETCTBYIOUIUX (haKTHUECKOMY CONEPXaHHIO ChlpOTO 6ef-
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Ka B KaxaoMm ero Buae. Tak, s MuueHULb! nonyyeH KoadduLueHT 5,7, Tak Kak
ee Oeniku conepxart 17,5% asora. st npyrux 6enKoBbIX pecypcos Koadbuum-
€HTHI MlepeBoJa NMPUHATHI CleAyIOUUMU: 5,7 — poxb, STMMEHb, OBEC, CEMEHa
NOACONIHEYHHKa; 5,8 — cos; 6,25 — KyKypy3a, Msico; 6,38 — MOJIOKO.

HMetoTcs M Apyrue MeTombI onpefieieHUs a3oTa, Takhe Kak MeTof dioMa,
HEHATPOHHO-aKTUBAaLIMOHHLII U ¢ HEHONSITIMIIOXTOPUTOM Ha npubope «Tex-
HukoH». [TpuHUMn MeToaa [{toMa 3aKkiloyaeTcsi B pa3fioXXeHUH OpraHMUYEeCKo-
ro CoeIMHeHHMs B aTMocdepe oKcuia yriepona 10 ra3ooopa3Horo CocTosHUSA
C nocjeaywolnm UaMepeHeM obbema azora (N,). B HEATpPOHHO-aKTHBALM-
OHHOM METO/le aTOMbI a30Ta 00pa3iia 6oMbapaIUpYIOTCS HEHTPOHAMH B A4ep-
HOM peakTope ¢ nosyyeHueM usotona '*N. ConepxaHHe GejlKa pacCUMTHIBa-
10T 110 KoJn4ecTBy raMma-nyyeit. OrnpefeneHue asora Ha npubope «TexHu-
KOH» OCYUIECTBJISIETCS KONOPUMETPUYECKUM CITOCOOOM, B KOTOPOM M3Mepsi-
€Tcsl HHTEHCUBHOCTb CUHe-TOTy00M OKpacKH, o6pa3ytollieiics o peakllMM B3a-
VIMoZeicTBHUA cylbdaTta aMMOHMS1, BblAENSIIOUlErocs B Mpoliecce MUHepau-
3alMM obpa3iia, C lieJIOYHbIM pacTBopoM ¢deHona v runoxiopura. Bee onu-
CaHHEHIE 3/leCb METOAbI 110 TOYHOCTH aHaIM3a He ycTynawoT Metony Kvenbaa-
Jis1, O[IHAKO OHH SABJSIIOTCSA AOCTATOYHO JOPOTHMH.

IInpokoe pacnpocTpaHeHHE MOy METOA HHGPaKPacHOM CIIEKTPOCKO-
MUK, B OCHOBE KOTOPOTO JIEXHUT MNorjoliueHue 6ekaMyl CBeTa ¢ orpeaeIeHHON
IUTMHOM BONIHbI M U3MEPEHHE MHTEHCUBHOCTH €ro oTpaXeHHUsl B nMpubopax-
aHanu3atopax. [Tpuboprl kKanuGpyoT no o6pa3siaM 3epHa (3TATOHAM) C U3Be-
CTHEIM cofepXaHueM Gefika, orpeaeisieMbiM Mo MeToxy Kbenpaas.

M3BecTHbI METOABI KOTHYECTBEHHOIO OofipelieieHHs Gejika, OCHOBaHHbIE
Ha pa3JItYHoii cTeneHU NoMyTHeHUs (HedeloMeTpUueckuid MeToa), crlocob-
HocTH 6eJ1IKoB aacopbupoBaTth KpacUTelH (KymaccH cMHHi R-250, amunovep-
HbI{ M Ap.) U MIPEJIOMIATH UM cBeTa (110 NoKa3aTe/io npejoMaeHus). OHU
XapaKTepHU3YIOTCH BLICOKOI TOUHOCTBIO U IPOCTOTOM OfpeieIEHHS, XOTSI UMe-
10T psii orpaHyWveHuid. Hanbosnee y1oGHLIMHU ABAAIOTCS METOABI C KyMaccHu
CUHUM, 6uypeToBhblit U Jloypu. B ocHoBe 6MypeToBOro MeToa JiexXut Ouype-
ToBasl peakLus, B ocHoBe MeToja Jloypu — BoccTaHoBneHUe dochomonud-
JIEHOBOI KUCTOTbI THPO3UHOM M TPUIITO(AHOM C OIHOBPEMEHHbBIM IPOTEKa-
HMeM buypeToBoi peakiiuu. [To onTHUecKo# MJIOTHOCTH C UCTIOAB30BAHHUEM
KaTHOPOBOUYHBIX rPadUKOB HaXOAAT KOHLEHTpalLHIo GejiKa B pacTBOpax.

KoHTtponeHbie Bonpocss

1. KakoBa ponb 6ejiKoB B MUTaHHUH YenoBeKa? UTo Takoe a30TUCTbIiH HanaHc U Kakue
€ro BMbl MOTYT HabatonaThbesd B opraHuame?

2. KakoBbl peKOMeHayeMble HOpMbI 6efiKka B MUTAaHHUH M OT KaKUX ()aKTOpPOB OHM 3a-
BHUCAT?

120



2.10. Kavecmeentoe u Koauvecmaernnoe onpedenerue beaxa

3.

JajiTe xapakTepucTHKY npo6ieMbl fedULMTa Gejika U KaKoBLI MYTH ee pelueHUnA?
KakoBa pojib HeTpanMLIMOHHOIO PaCTUTENLHOTO U XXUBOTHOTO ChIpbsl jIs1 TONON-
HEHH pecypcoB nuieBoro 6eyixa?

. Urto Takoe CHHAPOM KBallIMOPKOPpa U KaKOBbLI €ro nocneacTeus?

5. Yro BKJTI04aloT B ceba NMOHATHA NMuleBasg M 6Monorudeckass UEHHOCTh 6enKoB?

Kak onpenensiercs 6uonornyeckas eHHoCTb 6eikoB?

6. Kakue cBoiicTBa XapaKTepHbI /1Sl aMUHOKHUCIIOT?

7. KaxkoBa cneunduyeckass pojib OTAeNbHEIX aMUHOKHKCIOT (LMCTEMHA, TUPO3UHA,

10.

11.

14.
15.

16.

17.

deHunanaHnHa, METHOHNHA, TTYTAMUHOBOM U acnaparMHoBoit) B opraHuamMe?

. Kak KJ'[aCCMCbMLlMpleTCFI 61010rMYecKM aKTUBHbIE NENTHAB! B COOTBETCTBHU C MX

¢yHkuMAMHU B opraHu3Me U B coctaBe nmuuiu? JlaifTe KpaTKyl0 XapaKTEpPUCTHKY
MpeacTaBUTENSM [PYIN MEeNTHIOB.

. KakoBbi 0co6eHHOCTH aMMHOKHMCJIOTHOTO cocTaBa GeslkoB 3/1aKOBbIX KYNLTYp MO

CpaBHeHHUIO ¢ GexaMy 6060BBIX U MaCIMYHBIX KYALTYp?

Ha3oBuTe ocHOBHBIE OTANYHA PPAKLIMOHHOTO COCcTaBa Ge/IKOB 31aKOBbIX KyJbTYp
(Ha npuMepe NMuieHHUbI) OT 6ejikoB 6060BLIX 1 MacAUYHBIX KYJIBTYD.

KakoBbl oTIHYHA QHIUKO-XMMHUECKMX CBOACTB U CTPYKTYPHBIX OCOOEHHOCTEM
JByX dpakiiMit KNeHKOBHHbI NMILIEHULbI: IIMaANHA ¥ rmoTeHnHa? KakoBa ux poib
B obecrneyeHUH peoOrHuEeCKMX CBOMCTB TecTa ¥ KayecTBa xieba?

. Jaiite xapakrepucTukKy hpakKLIMOHHOrO cocTaBa U 0ocoGeHHOCTeH CTPYKTYPhI 6en~

KOB MsiCa U MoOJlOKa.

. Yro Biu0yaeT B ce6s NOHATHe “HoBbie GOPMBI GEKOBOI MULIM” U KaKoBa UX

posb B o6orallleHHH MUKW TUMUTHPYIOLIMMY aMUHOKHCIOTaMu?
[Haiite onpenenenmne GbyHKUMOHATBLHEIM CBOCTBaM 6eNIKOB.

[Mepeuncnute ocHoBHEIE PYHKIMOHANIbHBIE CBOMCTBA GenkoB. KakoBa UX ponb B
TEXHOJIOrMYECKHX Mpolieccax NMpOU3BOACTBA MUILEBLIX NPOAYKTOB?

Kakue puanko-xuMnyeckve M XMMHYECKHe NIPeBpaLlieHUs NPeTeprneBaloT 6eaku
B TEXHOJIOTMYECKOM NOTOKE MPOM3BOACTBA MHUILEBbIX TPOAYKTOB?

Kaxkue MeToIb! Ka4yecTBEHHOTO Y KOJIMYECTBEHHOTO ONpefie/ieHHsl 6e/IKOB Bh 3HA-
ere?



TJ1IABA 3.
YINEBOADI

Ha3zBaHre «yrneBoabi» ObIO JAHO COEIMHEHMAM 3TOrO Kiacca MOYTH
90 neT Ha3ax, Korga noJjaraiM, YTO BCE OHU COOEPXAT YII€POA, BOIOPOL U
KMCIOPOL B TAKUX COOTHOIEHUAX, KaK OYATO MPENCTABAAOT COOOM pa3nnuy-
Hble TMAparthl yriepona obuwei popmynsl C (H,0) . B nanpHeiimem oxasa-
JIOChb, YTO PAL COEAMHEHUM, MPUHAATEXKAUIMX [TO CBOUM CBOICTBAM K Ki1ac-
CYy YII€BOIOB, CONEPXAaT BOLOPOA M KUCIOPOI B HECKOJIbKO UHOH Mponop-
UMM, YeM YKa3aHO B oblieit ¢opmyse (HanpuMep, ne3okcupuboza —
C,H,,0,). OnHako Ha3BaHHe «YIJ1€BObI» COXPAHUIOCH, XOTS XMMHU4ECKOTO
CMBbICJI2 OHO HE UMEET.

YrieBoabl LIMPOKO paCpOCTPaHEHB! B IPUPOAE, OHH BCTPEYAKOTCH B CBO-
60nHO UK CBSI3aHHO popMe B N10OOH pacTUTENbHOM!, XXKUBOTHO! MM OaK-
TEPUATIbHOM KIIETKE. YI/IeBOAbl COCTAB/AIOT TPU YETBEPTU OGUOIOTUYECKOTO
Mupa U nipuMepHo 60—80% kanopHitHOCTH MUILIEBOTC palMoHa.

Haubonee pacnpocTpaHeHHbIH yIileBOA — LEII0A03a, CTPYKTYDPHBIR
KOMIIOHEHT NepeBbeB M APYTUX pacTeHUMH. [MTaBHBINA NMULIEBOH UHIpeon-
eHT — KpaxMai. MoHocaxapUIbl BCTpeYalTCd B CBOOOOHOM BHIE B MpU-
pone B HeDOOJbILIUX KOJUYECTBAX; B OCHOBHOM OHM MPUCYTCTBYIOT KakK
CTPYKTYDHbIE eJMHUIIBI TOJUCAXaPUAOB, BXOIAT B IMCAXapUAbl U OJIUTO-
caxapuibl.

3.1. OBLAA XAPAKTEPUCTUKA

YrNEBOAOB

CornacHo MPUHATO! B HACTOsIILIEe BpeMs KlacCU(pHKALIUK YTIIEBOAbI MO -
pa3feNfloTCa Ha TPU OCHOBHbIE IPYIIbl; MOHOCAXapUIbl, OJTUTOCaXapuibl U

nosnucaxapuiabl. Ha puc. 3.1 mokasaHa ki1accu@yuKalus OmuCbiBaeMbIX HIXE
YI1€BONOB.
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3. 1. Obusas xapakmepucmuxa yeneeodoe

l Yraesoanl ]
[ MoHocaxapuas r [Tonucaxapuas!
[Aﬂbﬂoabl [ KeT03le Monucaxapuanl | | [Monncaxapuast
I nopsaka 11 nopsinka
(onurocaxapuabi) (rmonuno3bl)
I'omo- letepo-
nosucaxapuibl | | nonucaxapuabt

Puc. 3.1. Knnaccugpukalms yrneBoaoB

MoHocaxapuabi

MoHocaxapuasl 0GbIYHO cofepXaT oT 3 10 9 aToMOB yriepoja, NpuueM
Haubosee pacripocTpaHeHbl IeHTO3bl M rekco3bl. [1o yHKUMOHaIBHOI rpyTine
OHM JEJIATCA Ha aIbA03bl U KETO3HhI.

MoHocaxapuibl Hax0AATCsl OGLIYHO B TAaYyTOMEPHOM PaBHOBECHH CO CBO-
el uHKIndeckoi opMoii. TaytoMepHbie LUKITHMYecKHE GOPMBI caxapos Tpef-
cTaBnAlOT cob0il BHYTpeHHHE MnonyalietaTd. B peayasrate LMKIM3aUMUy no-
SIBJISIeTCS HOBBI aCUMMETPHYECKHUI1 aTOM yTJlepoa, KOTOPbIH Ha3bIBaIOT TN -
KO3WIHBIM (WM aHOMepHBIM). Mi3oMepbl OTHOCHTETBHO aHOMEPHOrO LIEHTPa
Ha3bIBaloTCA a- U f-aHoOMepaMH.

6
CH,OH CH,0H
5 O OH
4 1 H OH
HONSH . /0H 0 T
>  OH
a-D-rrokonupatosa B-D-rnjokonyupanosa
6 1
HOH,C CH,OH HOH,C OH
2
’ HO/OH HO/CH,0H
‘O ° OH
a-D-dpykrodypatiosa B-D-¢dpykrodypatiosa
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[haea 3. Yaneeodw:

Cpelld MOHOCaXapHAOB LIMPOKO U3BECTHBI IJ1I0K03a, PpyKTO3a, ra1akTo-
3a, apaGnHo32a, Kcunosa u D-pubo3sa.

[lmoko3a (BMHOrpaagHblil caxap) B CBOOOAHOM BUIE COACPXUTCS B ATOAAX
1 ¢pyKTax (B BUHorpaze 1o 8%; B ciuBe, YepeluHe 5—6%; B Mene 36%). Us
MOJIEKYJI IJTII0KO03bl IOCTPOEHH KpaxMa, IJIMKOTeH, MajlkTo3a; [JII0K03a SIBJIS -
€TCS COCTaBHOIi YaCThiO caxapo3bl, JIAKTO3bI.

®pykTo3a (NJ1040BblH caxap) cONepXUTCA B YUCTOM BUIE B TUEIHHOM MeZIE
(0o 37%), suuorpaae (7,7%), abnokax (5,5%); ABASAETCSA COCTABHOM YacTbiO
caxapoa3bl.

[alakT03a — COCTaBHast YaCTh MOJIOYHOTO caxapa (J1aKkTo3bl), KoTopasi co-
JEPXUTCA B MOJIOKE MAEKOMUTAIOWHX, PACTUTENbHBIX TKaHSX, CEMEHAX.

ApabrHo3a conepXHUTcs B XBOMHBIX PACTEHUSAX, B CBEKJIOBUYHOM XOME,
BXOMT B TMeKTHHOBbBIE BEIlIECTBa, CIM3U, TYMMH (KaMeaH), FEMULEILTIONO3bI.

Kcunosa (apeBecHbIi caxap) coaepXUTCS B XJIOMKOBO# LIeyXe, KyKypy3-
HbIX KouepbKKax. Kcunosa BxoauT B coctaB reHTo3aHoB. CoeqnHaAach ¢ goc-
dopoM, Kcnio3a NepexoauT B aKTHBHbIE COEAUHEHHS, Urpalolie BAXHYIO
POJlb BO B3auMoIIpeBpaLlleHUsAX caxapoB.

B psiny MoHocaxapuaoB ocoboe MecTo 3aHuMaeT D-pubo3sa. [louemy npu-
poila BCeM caxapaM INpeanouna pubo3y — Moka He icCHO, HO UMEHHO OHa CJTy-
XHUT YHYBepcaJbHbIM KOMIOHEHTOM [M1aBHbIX OUOJIOTMYECKH aKTUBHBIX MO-
JieKyJ1, OTBETCTBEHHbIX 3a Miepefauy HaceacTBeHHoM HH$opMaunn, — pubo-
HykienHoso#t (PHK) u nesokcupubonykinenHosoi (AHK) xuciaot; Bxoaut
oHa U B cocTaB AT® u AJ®, c moMoLIbIo KOTOPBIX B JII060M XUBOM OPraHU3-
Me 3aracaeTcs U NEpEeHOCUTCA XMMHUeckasi sHeprus. 3aMmeHa B AT® oxHoro
13 ocaTHBIX OCTATKOB Ha MHPUAMHOBBI PparMeHT NPUMBOOUT K 06pa3oBa-
HHUIO eule ogHoro BaxHoro areHTa HAJl — BeulecTpa, MPpUHUMAIOLLETO HE-
MOoCpe/ICTBEHHOE YyYacTHe B IPOTeKaHMH XU3HEHHO BaXHBIX OKUCTUTENLHO-
BOCCTaHOBMTEJIbHBIX MpoLeccoB. Elle oquH Ko4eBoil areHT — pHOyn030-
1,5-nudocdart. 3To coeAHHEHHE YUacTBYeT B [IPOLIECCAX ACCUMIWIALIUM YIjle-
KHUCJIOrO ra3a pacTeHUSMH.

Nonucaxapuab

Onurocaxapuipt. J1o nonucaxapuast I-ro nopsyika, MoJieKysbl KOTOPbIX CO-
nepxaT oT 2 go 10 octaTKOB MOHOCaxapHUaoOB, COCAMHEHHbIX IMHUKO3UIHBIMU
CBsA3IMH. B COOTBETCTBMM C 3TUM PalIMyaloT IMcaxapubl, TpMCaxap1abl U T. O.

Jvicaxapuibl — CNOXHbIE caxapa, Kax/asi MoJjieKysla KOTOpbIX IpU rHApo-
JIM3e pacriajaeTcs Ha ABe MOJIeKY/Ibl MOHOcaxapHuaoB. JlMcaxapyabl, Hapsny ¢
nojyucaxapuaaMu, siBASIOTCd OJHHM U3 OCHOBHbBIX UCTOYHHMKOB YIJ1€BOIOB B
TMHLLE YeJloBeKa U XHBOTHBIX. 1o cTpoeHMI0 ANcaxapuabl ABAAIOTCS DINKO-
31AaMu, B KOTOPLIX JABe MOJEKY/bI MOHOCaXapHIoB COeIUHEHBI TJIMKO3UI-
HO CBfI3blO.
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3.1. Obwan xapaxmepucmuxa yeieeo0oe

Cpenu aMcaxapunoB oco6eHHO LLIMPOKO M3BECTHBI MalkTO3a, caxapo3a U
JlakTo3a. Mansro3a, sBASIFOILAACH Q- TTIOKONMUpaHo3ui-(1,4)-a-rnoKonupa-
HoO30it, 0Opa3yeTcsi B KadyecTBe MPOMeXYTOUHOro MpodyKTa NMpH AeiCTBUH
aMMIal Ha Kpaxmai (JUTH [JIUKOIeH).

MansTo3a

OnuuM U3 Hanboee pacripocTpaHEHHbIX AUCAXapUAOB ABJIAETCA caxapo-
3a — O6GBIYHBIA NUILEBOH caxap. MoJlekya caxapo3bl COCTOMT U3 OIHOTO OC-
TaTKa a-D-r1oKo3bl U ogHoro octatka f-D-¢dpykTosbl.

CH,0H
HOH,C
HONYH (@07 B\, HOQ/CH,OH
OH OH

caxapo3ia

B oTnyuMe oT GoNbIIMHCTBA IUCAXapUIOB, Caxapo3a He UMEET CBOBOHO-
ro MoJiyaLeTajbHOro FMAPOKCIIA M He 00/1afaeT BOCCTaHaB/IMBAIOLLIMMHU CBO# -

CTBaMH.
HNucaxapun n1akTo3a COAEPXMUTCS TONBLKO B MOJIOKE M COCTOMUT U3 B-D-ra-

JaKTO3bl U D-II0KO3BI.

CH,OH CH,0H

HO

OH OH

NIaKTO3a

Cpeau NMpUPOAHBIX TpUcaxapuaoB Haubojee UaBecTHa pabduHosza (co-
Jiepxalllad oCTaTKN PpyKTO3bl, TIOKO3BI ¥ ranakTo3kl). OHa HaXoaWUTCA B 3Ha-
YUTENbHBIX KOJUUECTBAX B CAXapHOii CBEKJIE N BO MHOTHX APYTHX pacTEHUSAX,
B YaCTHOCTH B 6000BbIx. B LiesioM onurocaxapuasl, NPUCYTCTBYIOLIHE B Pac-
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Inaea 3. Yaneso0ui

TUTENBHBIX TKaHAX, pa3HOOOpa3Hee 110 CBOEMY COCTaBY, YEM OJIMrocaxapyibl
XHUBOTHBIX TKaHEMH.

IMonucaxapuasi [1-ro nopsaka. Mx, c Touky 3peHHs1 oOLUYX MTPUHIUIIOB
CTPOEHHsI, MOXHO pa3leSITh Ha Be rPYMIIbl: TOMOIOIHUCaXapy/ibl, COCTOSI-
IUME U3 MOHOCAXapUIHBIX €AMHHUL TOJBKO ONHOIO THIIA, U IreTeporioiucaxa-
PHABI, JUTA KOTOPBIX XapaKTepHO HATMYMe OBYX WM Oojiee TUIIOB MOHOMED-
HBIX 3BEHbEB.

C Touku 3peHUs YHKIMOHAIBHOTO Ha3Ha4YeHHsA TMONMCcaXapuibl MOTYT
OBITL pa3fieeHbl Ha CTPYKTYpPHBIE U pe3epBHBIE MMOJIUCaXapUAbl. BaxHBIM
CTPYKTYPHLIM TOJIMCaXapuaoM SIBIsIETCS Ue/LI0N03a, a IIaBHble pe3epBHbIE
Nonucaxapuibl — TJIMKOreH U KpaxMai (Y XUBOTHBIX ¥ pacTeHMi COOTBET-
CTBEHHO).

Kpaxman npeacrapisieT co60it KOMILIEKC ABYX FTOMOIIONIMCAaXapHUAOB: JH-
HeHHOro — aMwio3bl M pa3BeTBJACHHOTO — aMUJIONEKTUHA, o61uasa ¢popmMyna
kotopbix (C,H O,) . Kak npasuio, conepxaHue aMuIo3bl B Kpaxmajie co-
crapnseT 10—30%, ammionektiHa 70—90%. [Tonncaxapuabl KpaxMana mocT-
POEHBI U3 OCTATKOB IJIIOKO3bl, COENMHEHHBIX B aMIUTO3€ W B TIMHERHLIX LIETIAX
aMITOTIEKTHHA a.- 1 ,4-CBA3AMH, a B TOYKaX BETBJIEHUS] aMWIOINEKTUHA — MeX-
LEMOYHBIMHU O.-1,6-CBA3AMM.

KpaxMman sinsieTcsl miaBHOH COCTaBHOM 4acThlo MUIIU YeloBeKa. X1neo,
KapTodeib, KPyIbl, OBOLIM — IJIaBHBI SHEpreTUYEeCKUR pecypc ero opra-
HHU3Ma.

IluxoreH — nosMcaxapui, IMMPOKO PacpOCTPaHEHHBIHM B TKaHSIX XXUBOT-
HbIX, 6JIM3KU#A [0 CBOEMY CTPOEHMIO K aMIWIONEKTUHY, MoJieKyia IIIHKOoreHa,
KakK 4 MoJIEKy/la aMWIONEKTHHA, [IOCTPOeHa U3 CHJIbHO pa3BEeTBIEHHBIX Le-
MoYeK (pa3BeTBIEHUE Yepe3 Kaxable 3—4 3BeHa) ¢ 00IUM KOJIMYECTBOM IJII0-
KO3HUIHBIX 0CTaTKOB 5~50 ThIC (C MONIEKyAsApHOIt Maccoil 1—10 MiH).

Ilemniono3a (WM KneTyaTKa) sABAsIETCS OMHUM U3 Haubonee pacnipocTpa-
HEHHBIX pACTUTENbHBIX FOMoToicaxapuaoB. OHa BHITTONHAET POJIb ONIOPHO-
ro MarepHalla pacTeHHii, U3 Hee CTPOUTCS XKeCTKHIA cKeJleT cTeblleid, TUCThEB.
B uncTom BUIEe OHa H3BECTHA B BUJE BaThl U (PWILTPOBaJIbHOM 6yMaru (ruc-
yasi U Bce Apyrue Buabl OymMard NnpokjenBaloTcs). JlpeBecMHa HaloJNOBUHY
COCTOMT U3 KJIETYATKU U, KPOME TOTO, COAEPXUT CBA3aHHBIN C HEIO IMTHUH —
BLICOKOMOJIEKYJISipHOE BellecTBO heHoIbHOro Xapakrtepa. Llentonosa npen-
cTaBiseT coboit nonumMep, cogepxaituit 600—900 ocTaTKOB ITIOKO3bI (cpel-
HAs MOJIeKYJIsipHasa Macca 1—1,5 MIH).

B Monexyne 1ien110/103b1 0OCTaTKH INIOKO3bI coeiMHeHBI B-(1,4)-rnuko3na-
HBIMHU CBSI3AIMU, YTO OIpenesieT TMHEHHYIO CTPYKTYpy nonumepa. Llentono-
3a He paciueruifieTcsi oObIMHBIMU pepMeHTaMH XelyJoYHO-KUIIIEYHOTO TpaK-
Ta MJIEKOTTUTAIOILMX, a TIpH JAeCTBUU epMeHTa Lie/UTI0NAa3kl, BhIAEASeMOro
U3 KM1UeYHOM (iopbl TpaBOAIHBIX, paciaJaeTcsl Ha LeJUTOAEKCTPUHBI (OJIH-
rolesocaxapuibl) U LeJUI0OHO3Y.
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3. 1. Obwan xapaxmepucmuxa y2negodoe

HdexcTpaHbl — romMormnoaucaxapuabl, MOCTPOEHHbIE U3 ocTaTKOB D-rito-
KO3bI C JIOMUHHPYIOLIMM TUIIOM IIHKO3UIOHO#M CBA3M; a-(1,6)-00KoBbIE pa3-
BETBJIEH U NPUCOEANHSIOTCSA K LEHTPAILHOM LIENH B NON0XEHUAX 3 1 4. [lek-
cTpaH ofpa3yeTcs M3 caxaposbl MoJ AeHCTBHUEM crieluduyecKoro hpepMeHTa
JleKCcTpaHcaxapasbl, BbipabaTbiBaeMoro 6akTepusMu. B 3aBUCHMOCTH OT INpH -
MeHsIeMOro LITaMMa 6aKkTepuil CHHTE3UPYIOTCsl AEKCTpaHbl pa3/IMuHOM cTe-
TEeHN pa3BeTBRIEHHOCTH. JleKCTpaHbl CIyXaT s ToXy4eHHUS] MONEKYNSIPHBIX
cHUT-cedaleKCOB pasHbIX MapoK.

IMeHTO3aHBl — LIEJUII01030M0000HbBIE MTONKMCaxapyabl, TOCTPOEHHLIE U3
KCWJ103bl, apabMHO3bl U APYrUX NMeHTo3. OcobeHHO GoraThl MEHTO3aHaMM CKOp-
JIyTia OpeXoB, MOACOJIHYXOB, KYKYpY3Hble KOUePbDKKH, COI0Ma, POXb.

WHyIHH — BLICOKOMOJIEKY/IIPHBIA YreBOJA, pacCTBOPUMBIi B BOJe,
ocaxalolUiAcs U3 BOAHBIX pacTBOPOB NMpH fo6aBneHuu ciiupTa. [1pu ruapo-
JIN3e ¢ MOMOILbIO KHUCIIOT 00pa3yeT ppyKkTodypaHO3y U HeOOJIbIIOE KOJIHYe-
CTBO [JItOKONUpaHo3bl. ColepXHUTCs B 60O/BLIIOM KOJIMYECTBE B KITyOHSIX 3eM-
JISTHOM IpYLLUU U FEOPrUHa, B KOPHAX OyBaHYMKa, KOK-carbi3a ¥ LIMKOpUA, B
apTUINIOKaxX, B KOPHSAX, JIICTBSIX H CTeONAX KayYyKOHOCHOTO pacTeHHUsl TBalo-
Jibl (Parthenium argentatum). B 3Tux pacTeHUsiIX MHYTHH 3aMeHsIeT Kpaxman.
KosnnyecTBO ocTaTKOB QPYKTO3bI, CBSI3aHHLIX B MOJIeKyJ/le MHYJIMHA TIUKO-
3UIHBLIMM CBSI3SIMU MeXay 1-M M 2-M YTJIepOAHLIMH aTOMaMH, NO-BUIUMOMY,
paBHo 34. [lo3ToMy cTpoeHHe MOJIEKYJIbl HHYJIMHA MOXHO U300pa3uTh clie-
AyroiuM obpa3oM:

HOH,C

H
> OCTaTOK caxapoihl
HOH,C
Ha
n J
HOH,C _~©
HO
OH
H
HHYAHH

B pacreHusix, riecHeBbIX Fpubax U ApoxcKax codepxuTrcsl ocobwlii dep-
MEHT — MHY’1a3a, KOTOPbIf TMAPONU3YeT HHYJIMH ¢ 00pa3oBaHUEM (PPYKTO3bI.
Cnn3n ¥ r'yMMHU (KaMeI¥) — IpyTira KoJUTOMAHBIX NT0JIMCaXapUloB, K KOTO-
PbIM TIPUHAANIEXAT PACTBOPUMBIE B BOAE YTJIEBOALI, 0Opasytoline Ype3Bblyai-
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Thaea 3. Yeneaodw

HO BAI3KHME U KJieiiKHe pacTBOPHI. TUMHYHBIMH NPeACTaBUTEAAMHU 3TOM MPYMIBI
ABJIAIOTCA TYMMM, BbIAE/ISiIEMbIE B BUIIE HAIUIbIBOB BUIUHEBLIMU, CIMBOBBIMU
WU MUHIAJIbHBIMU IepeBbsIMU B MecTaxX NOBpeXIeHUs BeTBei U cTBONOB. CU3un
cozeparcst B GO/bLUOM KOJIMYeCTBe B JIbHAHBIX ceMeHax U B 3epHe pXH. UMeHHO
MX HaJTM4MEM obODbsICHSETCS BbICOKasl BA3KOCTh YNOTpeOaaeMOro B MeaMLIMHe
OTBapa U3 JIbHAHbIX CEMSH WIH Xe BOIHOM DONTYILKH PXaHOW MYKH.

IMpu uccnenoBaHuy cocraBa NoNMcaxapyuaoB BUILIHEBOTO KJiest ObUTO HailieHO,
YTO OHU COCTOSIT U3 OCTAaTKOB [a1akTo3bl, MAHHO3bI, apaOMHO3bl, N-ITIOKYPOHO-
BO# KMCOTLI M HE3HAUUTEIbHOTO KOJIMYecTBa KCWIo3bl. M3yueHHe ciuaeii pxa-
HOTO 3epHa [TOKa3a/10, YTO OHU NMOoMTH Ha 90% COCTOAT M3 NMEHTO3aHOB. BTH CJIN-
3M Ype3BbIYaifHO CUJIbHO HabyXaloT B BOJE M AAlOT BeCbMa BSA3KHE PACTBODLI.

Kameau HaxoasiT Mpokoe NpMMeHeHHe B IPOU3BOACTBE, NOCKOAbLKY OHH
06,1a1a10T TAKUMH LIEHHBIMY CBOMCTBaMH, KaK NOBbILLIEHHAs! BA3KOCTD, KJIei-
KOCTb, HaGyxaeMocTb U T. 1. Kameau (ryMMuapaGuHOTparakaHT) IMpUMeHS -
IOTCA B KA4YECTBE CBA3YIOLLMX BELECTB U 3aryCTUTENEH, CIy>KaT IMyJIbratopa-
MU, OCHOBOM 111 KOCMETHYECKUX U papMalleBTUMECKHX KPEMOB Y I1acT, CTa-
6MIU3aTOPaMU B MULLEBOMK MTPOMBIIIIEHHOCTH.

[lekTHHOBLIE BelIeCTBa, cogepXallliecsl B pacCTUTEJbHBIX COKax M IUIoJax,
NpencTabsioT coboii rereporoincaxapyuibl, NOCTPOEHHbIE U3 OCTAaTKOB ra-
JJaKTYpDOHOBO# KMCJIOThI, cOeAHHEHHBIX a-(1,4)-TMTMKO3UIHBIMU CBA3SIMH.
Kap6okcunbHble rpyrrbl ralakTypoHOBOI KMCIOTHI B TOH WIM UHOII cTene-
HU 3TepuPULIMPOBAaHBI METWIOBLIM CIIUPTOM. B 3aBUCHMOCTH OT 3TOrO Cy-~
LUeCTBYeT clenyloillas Kiaccu¢prKalus NeKTHHOBBIX BELLIECTB:

— IIpOTONEKTUH — HepacTBOPUMOE B BoJ€ COEIMHEHHE CIOXHOTO XUMH-
4YeCKOoro cocTaBsa (B MPpOTONeKTUHE JUTMHHAs LieNb MOJIMTalakTYPOHOBOM KHC-
JIOThI CBf13aHa ¢ ApYTUMM BELIECTBAMU: Le/UTI0030M, apabaHOM, rajlakTaHOM
W ApYTUMH NOJIH03aMH, a TaKXke C 6e/IKOBbIMH BELLIECTBAMMU);

— MEKTUHOBbIE KMC/IO0Tbl — 3TO MOJIMTaIaKTYPOHOBbIE KUC/IOThI, B Majloi
cTerneHM 3TepupUUMPOBaHHbIe OCTaTKaMH METaHOa;

— [EKTHH NpeAcTaBaseT coboit MOYTH NOJHOCTbIO 3TEpUIHULIUPOBAHHYIO
MEKTHHOBYIO KMCJIOTY.

[lexTMHOBbBIE BellleCTBa COCTABSIOT OCHOBY GpYKTOBbIX reieii. [TeKTHHbBI
pacTBOpHUMEI B Bojie, 06pa3yloT KoJIoWaHbie pacTBophl. [IpoTonekTHHbI He-
pacTBopHMMbI B Boje. MonekynsipHas Macca 20—30 Toic.

K reMuLeNN07103aM OTHOCATCS pa3HoobBpa3Hble N0 XMMHYECKOM CTPYK-
Type reTeponojiycaxapuibl pacTeHUM: rOKOMaHHaHbl, FalakTOMaHHaHbI U
KCWUJIaHbl, coflepXalllMe B G0KOBBIX liensix apabuHo3y, roko3y U T. 4. B pac-
TEHUSIX TEMULIEJUTI0N03b], KaK MPaBUJIO, COMYTCTBYIOT LIE/UTIONO03€ U JIUTHUHY,
MPHUYEM KCWIaHbI 1 IIOKOMaHHaHBI [IPOYHO aAcOpOMPYIOTCS Ha MOBEPXHOC-
TH LIEJUTIONO3BI.

TeMuLIE/UTIONO3bI, Bhlae/iieMble U3 PA3THYHBIX PACTEHMIt, OTIMYAIOTCA MO
cTpyKkType. B nepeBbsx M ceMeHax OHM MMpeAcTaBlieHbl TUHEHHBIMH TTIOKO-
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3. 1. Obwan xapakmepucmuxa yzneeo00e

MaHHaHaMH, colepXalluMHU octaTki B-D-MaHHO3bI ¥ B-D-rnioko3sl, coenu-
HeHHBIX B-(1,4)-tMMKO3MAHBIMU CBSI3AMH. B TpaBax M ApeBecHe OGHapyxe-
HbI TeMULIENTIONO3bi, LIEMH KOTOPLIX IOCTPOEHb! U3 OCTATKOB KCUJIOTIMPaHO3,
coellMHeHHBIX -(1,4)-TNTUKO3UIHBIMU CBSI3SIMU, TIPUYEM B OCHOBHOM LIEMH
HUMEIOTCS pa3iiyHble pa3BeTBICHHS.

[nKo3uabpl — NpoRyKThi, NMoJyvalolMecs NMPH MUMHUHAUMU BOABI NPU
peaKivu:

CH,0OH CH,OH
(0] . 0]
H H H + ROH ——> H OH R + H,O
H H
D-rniokoza ankun-D-rnokon1paHosua

TonbKo oyeHb Majible KOJMMYECTBA TITMKO3MAOB BCTPEYAlOTCS B NMUTaAHUU
yeyoBeka. OHAKO MX 3HAYEHHE YacTO 3aBUCUT HE OT KOJIMUECTBA, a CBA33HO
¢ dpuaronoruyeckoit ponpio. Psia npyupoaHo BCTpeyaomnXCsi ITMKO3UAOB SIB-
JIAI0TCA CWIbHBIMY TieHOOOpa3oBaTeIIMH U cTabrin3aTopaMy, GpiaBOHOMI -
Hbi€ [JIMKO3WIbl MOTYT MpHAaBaTh FOpbKHi BKYC U (WIH) onpeAe/ieHHbIi apo-
MarT ¥ LBET [TULIEBOMY MPOAYKTY. S-IJTHKO3MABI BCTPEYaloTCA B [IPUPOAE B ce-
MeHax FOpYMLIbl U KOPHAX XpeHa. OHU Ha3bIBAIOTCS [JIMKO3WHOATHL. AJUTHI-
TJIMKO3UHOJaT, HanboJiee U3BECTHBI U3 Kiacca S-IANKO3NIOB, Ha3bliBaeTcs
cuHUIrpuH. OH NpUAaeT ornpee/ieHHbI apoMaT NHile, Ho ecTh paboThi, B KO-
TOPBIX aBTOPb! T0JIaraloT, YTO S-TNMKO3WULB K (WiN) MPOAYKTHl MUX pacnaia
(cM. puc. 3.2) MOryT 6bITh OTHECEHBI K IHLLIEBbIM TOKCUKaHTaM.

R
CH0H /kN H,0H
H

N+
— H + KHSO, + R—*<
"t muoaauko- H 4
H $SO3K 3udasa HO 5~
H H
FIMKOMMHORAT roKo3a
S=C=NR

N+ /
R < W30THOLMOHAT

Puc. 3.2. S-rauko3n. Paspyuienve noa neitcTBHEM NPHPOAHOM THOMMIMKO3HAa3k!
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Ihaaa 3. Yaneao0u

O-rauko3una o6pasyercs U3 D-riioko3sl npu nuponunse (cM. puc. 3.3).

CH,>0H
m HO
- Hz
H OH

D-rnioko3a 1,6-anrunpo-p-D-riiokonupaHosa
(J1eBOrNIOKO3aH)

Puc. 3.3. O6pasopauue O-ranko3auna

Heb6onbiioe KOAMYECTBO JEBOMIIOKO3aHa o6pa3yeTcs B YCJIOBUSX NMTUPO-
JIM3a npM o63xapKe U BbIeYKe MyYHbIX U3A€IUil U HarpeBaHUM caxapoB U ca-
XapHbIX CHPOIIOB MTPHU BbICOKOM TeMriepatype. bojiblie KoauyecTBa B ULILE
HeXeJaTeJIbHbI H3-32 FOPbKOTo BKYcCa.

Jlpyroit Knacc rIMKO3UI0B, BaXHBIX C TOUKH 3pEHUS NMUTAHUS, — LIMAHO-
reHHble INIMKO3MAbl. DTo coelnHeHHUs, KoTopble AatoT HCN nipu nerpagaumu
in vivo; OHM JOCTAaTOYHO LIMPOKO MpPEACTABAEHBI B TpUpojie (ceMeHa ropbKo-
ro MHH/a1s1, MAaHMOK, COPro, KOCTOYKH IepcuKoB, abpuKocoB U np.). Llua-
HKA, o6pa3yroluiicsa Npy AerpajaliMy 3TUX TNTAKO3UIOB, OOLIMHO AETOKCH-
LMpyeTCsi peBpailieHUsAMU B TUOLIHaHaT. DTa peakuius BKitoyaeT CN™-HOH,
SO, -noH 1 pepmeHT S-TpaHcdepasy. OnHaKo, eciiu NMyTh AETOKCUKALIMH T10-
JaBnseTcsl BBeAeHUEM OOJIBLIOro KOJMYECTBA NIMKO3UIa, MOXET MOABUTLCS
TOKCUYHOCTb. BbLNY 0TMeueHbl OTpaBieHUsl KaK pe3yJLTaT moTpebieHus Ma-
HHMOKa, TOpbKOro MUHIAJIS; OTPaBJieHHe KPYITHOTO poraToro cKota — fpu no-
TpeOJeHUU He3pesioro Ipoca Wiu copro.

HpeanbHas 3auiMTa OT LMaHKIHOIO OTPABJIEHUS — UCKIIIOUHTD (WM TTO-
YTU UCKIIOYUTh) LIHAHOTEHHYIO MULLY. TU ITHLIEBbie TPOAYKTHI JOJIXKHBI Xpa-
HUTLCS. TOTBKO OYeHb KOpOTKoe BpeMs. Hano npuHUMAaTh Mephl, YTOObI He
6bL10 «MTOOUTEIX» Mocle YOOpKH IU1040B. 11046l AOKHBI OLITH TLIATEJIBHO
OoTOOpaHbl U 3aTEM XOPOLLIO MPOMBIThI, YUTOOB! YAATUTL IMAHUA.

3.2, PUINONOITNYECKOE 3HAHEHME
YIJIEBOAOB

YrneBoaaM B MUTAHUU YeSJOBEKa NPUHALTEXHUT Ype3BbIYaitHO BaXKHast POib.
OHM ABNAIOTCA [MIaBHBIM UCTOYHUKOM 3HEpT U U U YEJIOBEYECKOIo
OpraHusMa, HeoOXOAUMOI 151 XKUIHEAEATENNBHOCTH BCEX KIIETOK, TKaHER U
OpraHoB, ocobeHHO Mo3ra, cepAua, Mellil. B pesynsraTe 61oN0rHyecKoro
OKMCNEHUA YIJIEBOJOB (a TaKXKE XKMPOB U, B MEHbILIEi cTeneHu, 6e/IKoB) B Opra-
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3.2. Pu3suonozuseckoe 3Haverue y21e60006

HHU3Me 0CBOGOXIaeTCs SHEPTUA, KOTOpas aKKyMYJIMpyeTcsl B Buie boraroro
3Heprueit coegMHeHUSI — aleHo3UHTpUGochopHoi KUCHOTHL. [1pH okucie-
HWAM | T yTJieBoioB B opraHu3sMe obpasyetcs 16,7 kJIx (4 Kxan) 3HEprum.

Ponb yrneBogos B opraHu3Me 4yejoBeKa He orpaHUYMBaeTcs MX 3HaYeHU-
€M KaK UCTOYHMKA IHEpPTuM. IJTa Ipylina BelllecTB U UX IPOM3BOAHbBIE BXOAAT
B COCTaB pa3HOOOpPa3HbLIX TKAaHEW M XUIKOCTEH, ABNSASACE MNaCTUYECKH -
MU MaTepualaMH. Tak, coeqMHHUTENIbHAA TKAHb CONEPXHUT MYKOITO/IMCa-
XapHAbl, B COCTaB KOTOPbIX BXOMAT YTJIEBOAbI Y UX TPOMU3BOHBIE.

PerynatopHass ¢yHKUMUS yrieBomoB pa3Hoo6pasHa. OHM npo-
TUBOJEHCTBYIOT HAKOTUJIEHUIO KETOHOBLIX TeJ1 MPU OKUCJIEHUHU XUPoB. Tak,
NIpY HapyllleHUU 0OMeHa YIJIeBO10B, HAIIpMMeD, TP caxapHOM auabeTe, pa3-
BUBAacTCs aliM03.

OuyeHye cJ1aakoro, BOCIpUHUMaeMoe pelleITOpaMH S13blKa, TOH U -
3UPYET LEHTPAILHYIO HEPBHYIO CUCTEMY.

HekoTopbie yrieBobl U UX NPOU3BOAHbIE 001a0al0T GUONOTHYECKOM aK-
TUBHOCTBIO, BBIMOJIHSAS B OpfaHU3Me Crelluaju3upoBaHHEEe (GYyH-
KU U U. Hanpumep, renapuH npenorspaulaeT cBEpThiBaHUE KPOBU B COCY-
Jlax, TMaypoHOBas KMCJI0Ta IIPENATCTBYET IPOHUKHOBEHUIO OaKTepHil yepes
KJIETOYHYIO 060JI0UKY U Ap.

Crenyet OTMETUTD BaXHYIO POJIb YIJIEBOJOB B 3a L[ THBIX PEAKIIM -
sIX opraHu3ma, ocobeHHO IMPOoTeKaloUIMX B NeyeHH. Tak, FIoKypoHOBasi KHc-
JIOTa COEAUHSIETCH ¢ HEKOTOPLIMU TOKCMYECKHMHU BeEllleCTBaMH, 0Opa3ysi He-
TOKCHYECKUE CNIOXHbIE 3UPBI, KOTOPHIE, Garogapsi pacCTBOPUMOCTH B BOJIE,
YOQISIIOTCST U3 OpraHu3Ma ¢ MOYoM.

YrneBoaHble 3arachl YeloBeKa O4YeHb OrpaHUYeHb, COlePXXaHUe UX He MNpe-
BbilIaeT 1% Macchl Tena. I1py HHTEHCHBHO# paboTe OHU GBICTPO UCTOLLIAIOT-
Csl, TIO3TOMY YIJIEBOABI IOJIXHBI MOCTYNATh ¢ MUleN exeqHeBHo. CyToyHas
rnotpe6HoOCTh YesioBeka B yriaesonax cocrapnseT 400—500 r, mpu 3ToM nipu-
MepHO 80% 1npuXoIUTCs Ha KpaxMal.

YcaauBaemsoie n HeycBauBaembie yrnesoanbl

C TOYKH 3peHMS MTUUIEBOM LIeHHOCTH YTJIeBObI T10Apa3aeNsioTcs Ha ycBa-
MBaeMble U HeyCBauBaeMble, YCBaHBaeMble YIJIeBoAbl — MOHO- U oJIMrocaxa-
puabl, KpaxMain, raukoredH. HeycBauBaemble — lieJUTI0/103a, FeMHLEILTIONO-
3bl, UHYJIMH, MEKTHH, TYMMH, CJIU3H.

Ipy nocTyryieHUH B IIH1lleBapUTENbHEI TPAKT yceausaemsie yrieBosl (3a
UCKJIIOYeHHeM MOHOCaXapya0B) paclIeILISIOTCA, BCAChIBAIOTCS, a 3aTeM WIH
HEeMoCpeACTBEHHO YTWIM3UPYIOTCA (B BU/E TIIOKO3bl), WIM NipeBpallaloTcd B
XHp, WU OTKJIabIBAIOTCA HAa BpeMEHHOE XpaHeHUe (B BUE IJIMKoreHa). Ha-
KOILIeHHe XU pa 0cOGEHHO BbipaXeHO IPH U3OBITKE B IUETE MPOCTHIX CaxapoB
M OTCYTCTBUHM pacxoja 3HEPTHH.
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Inaea 3. Yeneeodoi

OOMeH Yr/ieBOIOB B OpraHU3Me YeJIoBeKa CKJlalblBaeTcd B OCHOBHOM M3
CleyIoLIMX TIPOLECCOB.

1. PacuteruieHHe B XeJTyIOYHO-KUILIEYHOM TPaKTe MOCTYMNAIOIIUX C MH-
lleii moNrcaxapyUaoB U IMcaxapuaoB — o0 MOHocaxapuaoB. BecacbiBaHKe Mo-
HOCaxapuaoB U3 KUIIeYHUKA B KPOBb.

2. CuHTE3 Y pacnal [IMIMKOreHa B TKaHMX, PeXIE BCEro B TEYEHHU.

3. AHaspo6HOe paclUeIUIeHHE ITI0KO3bl — IIIMKOJN3, IPUBOISALLIMIL K 00-
pa3oBaHUIO NMUpYBaTa.

4. A3pobHbIit MeTaboJIM3M NUpyBaTa (AbIXaHHe).

S. BropuuHble myTd KatabGonu3Mma rnioko3bl (rneHTosodocdaTHblit MyTh
uap.).

6. BaauMonpeBpallleHHe reKco3.

7. IliokoHeoreHe3, Wi 06pa3oBaH1e YTJIEBOAOB U3 HEYIJIEBOAHbBIX MPO-
OyKTOB. TAKMMM MPOAYKTaMU SIBISIOTCS, B [IEPBYIO OUEpeab, TMPOBUHOIPa/l-
Has ¥ MOJIOYHasl KUCJIOThI, NIMLEPHH, aMUHOKUCJIOTHI M PSL IPYTHUX COEAU -
HEHUH.

[I1toKo3a siBAsieTcs OCHOBHOM (pOpMOiA, B BUle KOTOPOIA yTJIeBobl LIUPKY-
JINPYIOT B KPOBM, 06ecreunBasi SHepreTHuecKue HyX bl opraHuama. Hopmans-
Hoe coJiep)aHHe roKo3sl B KpoBu 80—100 Mr/100 M. U306bITOK caxapa npe-
BpaLLAeTCs B INIMKOr€H, KOTOPbI# pacxonyeTcst KaKk MCTOYHUK IIIOKO3bI, €CH
MaJio YrJieBoJOB MocTymnaer ¢ nuileit. Ilpoueccel yTWIM3aLUM [110KO3bI 3a-
MeTAIOTCA, €CITH MMOMKENyAOUHOM Xee30i BblpadaThiBaeTCsl HENOCTATOYHO
TOPMOHa — HHCYJIMHA. YPOBEHb IJTIOKO3bl B KPOBH MNoBbllaercs a0 200—
400 mr/100 M1, MOYKH MNEPECTAIOT 331€PXKUBATh TAKHE BbICOKHE KOHLIEHTpa-
LIMH caxapa, ¥ caxap nosipiasieTcss B Mode. HacTynaer Tshxenoe 3a6osieBaHue —
caxapHblii auaber. BricTphlit MogbeM YpOBHs IJIIOKO3bl B KDOBHU BbI3LIBAIOT
MOHOcaxapu/ibl ¥ iMcaxapuiabl, ocobeHHo caxapo3a. Ha BopcHKax TOHKOTro
KMILEeYHUKa U3 caxapo3bl M IPYTHUX AMCaxapUAOB BEICBODOXIAIOTCA OCTaTKH
IJ110KO3bl, KOTOPbI€ OLICTPO MOCTYTIAIOT B KPOBb.

Hpu notpebneHnn dpyxTo3bl ypOBEHD IIIOKO3bI B KPOBH YBEJIUUUBAETCS
MeHee pe3ko. PpykTo3a B Gobllieit cTeNeHU 3aepXUBaeTcs NeYeHblo, a Io-
CTYIMB B KpOBb, CKOpee BCTYIaeT B OOMEHHbIE MpoLiecChl. YTUIH3alua ¢ppykK-
TO3bl He TpeOyeT HHCYJIMHA, TO3TOMY OHA MOXET MOTPe6ISTLCH U BOJBHBIMU
caxapHbiM AnabetoM. OpykTo3a B MeHbILIEH CTEMEHH, YeM [JIIOKO3a U caxa-
po3a, BhI3bIBaeT Kapuec 3y6oB. Bonblias uenecoobpasHocTh noTpebieHust
$pyKTO3BI 1O CPaBHEHMIO C APYTMMH caxapaMHM CBsi3aHa M C TEM, 4TO PPYyKTO-
3a obnanaet GoJiblieil C1a10CThIO.

Monocaxapyua ranakro3a B cBo60JHOM BUAE B IMHUILEBBIX MPOAYKTaX He
Berpevaercsi. OHa siBdeTcs POAYKTOM paclleIUieHUs MOJIOYHOro caxapa.

Hvicaxapun J1aKTo3a COEPXUTCS TOJIBKO B MOJIOKE M MOJIOYHBIX IIPOAYK-
Tax (ChIpbI, KedHp U T. 1.), COCTaRIAsl MpuMepHo 1/3 cyxux BeluecTs. [Mapo-
JIW3 1aKTO3bI B KMIIIEYHUKE NMPOTeKaeT 3aMeIJIEHHO, B CBSI3U C YeM OrPaHHYH-
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3.2. Quauonozuueckoe 3HaverHue y2neeodog

BalOTCA Npouecchl 6poXeHU U HOPMATU3YETCA AEATENILHOCTD KMILIEYHOH MUK-
poduiopel. Kpome Toro, mocTyrieHHe JIaKTO3bl B MULLEEBAPUTENbHBINA TPaKT
CrocoOCTBYET Pa3BUTHIO MOJIOYHOKHUCIIBIX OakTepuil, ABAIOLIMXCSA aHTaro-
HMCTAMH MaTOreHHOR U YCJIOBHO-NATOre HHOW MMKpPOIOpPbl, THUMOCTHBIX
MMKPOOPTraHU3MOB.

HeycpauBaeMble yriaeBoabl YeJIOBEUECKUM OPraHM3MOM He YTHIIH3UPYIOT-
csl, HO OHH 4Ype3BBIYaitHO BaXKHbI ISl MHILIEBaPEHHS M COCTaBSAIOT (BMECTE C
JIMTHUHOM) TaK Ha3blBaeMble MU Il e Bbie BOJIOKH a. [InlieBble BONTOKHA
BBIMTOJTHAIOT cieaytoline GYHKIIMU B OpraHM3Me yeJIoBeKa:

— CTUMYNUPYIOT MOTOPHYIO GYHKUHIO KMILIEYHHKA;

— MpersATCTBYIOT BCAChIBAHUIO XOJIECTEPUHA,

— UTPaIOT MOJIOXUTENBHYIO POJIb B HOPMaJIM3alMK cocTaBa MUKpodIophbl
KHIUEeYHHKA, B UHTUOHPOBAaHUHU I'HMJIOCTHBIX TPOLIECCOB;

— OKAa3bIBaloT BAMAHUE Ha IMITUIHBII 0OMeH, HapylleHHe KOTOpOro NpuBo-
IHT K OXHPEHHIO;

— ancopOUpYIOT XeM4HbIe KUCIIOThI;

— CMOCOGCTBYIOT CHUXEHH IO TOKCHYHBIX BELLIECTB XU3HEACATEIbHOCTH MUK-
POOPraHU3MOB Y BbIBEAEHHIO U3 OPraHW3Ma TOKCHYHBIX 3JIeMEHTOB.

I1pu HeAOCTATOYHOM COEPXXAHWM B MMUIILE HEYyCBaUBAEMBIX YTJIEBOJOB Ha-
G/1101a€eTCA yBeIMUEHHE CepIeYHO-COCYAUCTRIX 3a60/IeBaHUA, 3/10KaueCTBEH-
HEIX 06pa3oBaHUil IpAMOM KHLIKK. CyToYyHasi HOpMa MMUIIEBLIX BOTOKOH CO-
crapnsieT 2025

Yrnesopnsl B nuiLEeBbIX NPOAYKTAX

YriaeBobl COCTARNAIOT 3/4 CyX0ii Macchl paCTeHHI M BogopocJieii, OHHU co-
JiepKaTcs B 3¢pHOBLIX, GpyKTax, OBOLLUAX U B APYTUX MPOAYKTaX.

[NTaBHBIMUM yCcBaMBaeMBIMHU YIJIEBOAAMU B NMUTAHUM YeJIOBEKA SIBASIOTCS
Kpaxman M caxapo3a. KpaxMmas sipnsieTcs IJ1aBHBIM 3HEpreTUYeCKUM pecyp-
COM YeJjloBeueckoro opraHusMa. McTtouHuku kpaxmana — 3epHoBbie, 6060-
Bhble, KapTodens. Ha nomo Kkpaxmana npuxoantcs npuMepHo 80% Bcex ro-
TpebnsseMbIX YEIOBEKOM YIJIEBOMIOB.

MoHocaxapu/ibl U OIMrocaxapuabl (B TOM YUCIIe caxapo3a) MPUCYTCTBYIOT
B 3¢PHOBBLIX B OTHOCHUTEILHO MAJTBIX KoJHyecTBax (cM. Tabn. 3.1 u 3.2). Caxa-
po3a 0OBIYHO MOCTYMAET B YEJOBEYECKHI OPTraHU3M C TIPOAYKTaMH, B KOTO-
pble OHa nodapnsieTcd (KOHAMTEPCKHE U3AEIHUSA, HAIUTKHY, MOPOXEHOE U AP.).
[TpuHKMMas Bo BHUMaHHeE TO, UTO caxapo3a B 3HaYUTENHHOM CTENEHH CNocob-
CTBYET POCTY IJIIOKO3bl B KPOBH, CIeIyeT OTMETUTD, YTO MPOAYKTHI C BLICOKUM
cofiepXaHueM caxapa (B MepByI0 ouepelb KOHIUTEPCKUE U3/IETHA) ABASIOTCS
HaMeHee LeHHBIMH U3 BCeX YT/IEBOAHBIX MPOAYKTOB.

B HacTosilliee BpeMs1 MOXHO CYMTATD JOKa3aHHbBIM, YTO HEOGXOAUMO YBe-
JIMYUBATh B paliMOHeE MU e Bble BOJJOKHA. UCTOYHUKOM UX ABJIAIOTCS pXaHble 1
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Tabnuna 3.1. YrneBoasl 3epHa M NPOAYKTOB €ro nepepaboTku (B %)

IMponykr Kpaxman Caxapa l_eMm];"MeziLK;'" ap. Bcero
Minennna 52-55 2-3 8—14 60-70
Myka nureHHYHas 67—68 1,7-1,8 0,1-0,2 73-74
MakapoHbl 62—-69 1,7-4.,6 0,1-0,2 72-175
Puc 55 3 4—10 63—64
I'peuka 63—64 2 1-2 67—68
Kykypysa 57 2,5-3 6-10 67-70

Ta6Gnmua 3.2. Caxapa pXxu W nueHHLbI (B %)

Caxapa TlweHnua Poxb
I'moko3a 0,01-0,09 0,05
Ppykro3a 0,02—0,09 0,06
Caxapo3a 0,19-0,57 0,41
Mansrosa 0,06-0,15 0,14
Npyrue onurocaxapuanl | 0,67—1,26 2,03

MUIEHWYHbIe OTPYOU, OBOLIU, PPYKThI. Xy1e6 M3 LIeJIbHOFO 3€pHa, C TOUKH 3pe-
HMA coepXaHHUs N1UIEeBbIX BOJIOKOH, ropa3fio 6oJiee LigHCH, YcM XJ1ed U3 MyKH
BBICILIMX COPTOB, HE COEPXaLlMX aleiipOHOBOTO CJI0s Y 3apojbiiia (Tab. 3.3).

Tabamua 3.3. XMHuecKuit cocTaB MPOAYKTOB NOMoJIa
nieHULB (B % Ha cyXoe BelecTBO)

Ipomykt | Bexon | 3ona | Knerdyarxa | [Nentoszansl | Kpaxman
3epHo 100,0 1,7 2,5 6,4 53,0
MykaB.c.| 10,1 0,5 0,1 1,6 80,1
Mykalc. | 224 | 0,6 0,2 1,8 77,8
Myxka Il c. | 47,5 1,2 0,5 34 72,5
Otpybn 18,4 5,4 8,4 22,1 13,8

VYrneBonsl 1U1040B (cM. Ta6. 3.4) MpeAcTaBieHbl B OCHOBHOM caxapo3ofit,
IJ110K030i1 U PpYKTO30#, a TakxkKe KJIETYaTKOH U MEKTUHOBBLIMU BELLIECTBAMHU
(B yepHoit cmoponuHe 1,1; B ciuBe 0,9; B xitokBe 0,7; B KOpKax LUTPYCOBBIX
20—30; B xopkax 16710k 8—20% NeKTUHOBBIX BEIIECTB).

’KvBOTHBIE MPOAYKTHl COMEPXAT 3HAaYMUTENIbHO MeHbllie yCBauMBaeMbIX
YI€BOJOB, Y€M PacTUTENbHble. MSICHOM Y NeYeHOUYHBI [MKoreH nono6-
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Ta6auua 3.4. CogepxaHue pasnuuHbIX YI/IeBOIOB B ruiogax (B %)

B Caxapa IMekTHHOBLIE Bcero
10} Knetuarka
Caxapo3a | [lnokosa | ®pykrosa | BellecTsa yrneBonos

S6noku* 3,0 3,8 8,1 1,1 0,6 1117
Mepcyuku 6,3 5,1 4,4 0,6 1,0 17—18
Bunorpag | 0,6—4,0 | 8-—10 7-10 0,6 0,6 17-25
JIMMOHBI 0,9 0,6 0,6 1,1 0,5 34
3em1sHMKA 0,4 2,8 3,3 1,6 1,4 9—10

* ConepxaHHe kpaxmana — 0,2%.

Hbl MO CTPOCHUIO KpaxMaJlbHOMY aMHJIOIMTEKTHHY U YCBaMBalOTCH TaK Xe€
KaK Kpaxmal.

3.3. NPEBPALLEHMA YTNEBOAOB
nPU NPOU3IBOACTBE NMULLEBLIX NMPOAYKTOB

Twaponus yrnesopos

Bo MHOTMX MUILIEBBIX MPOU3BOACTBAX UMEET MECTO MMAPOJIN3 MMULLEBLIX [N -
KO3MIOB, OJIMTOCAXapHAOB U [OJIMcaxapuaoB. [Maponn3 3aBUCUT OT MHOTHX (hak-
TopoB: pH, TeMIleparypbl, aHOMepHOH KOHMUIYpaLlMM, KOMILUTeKca depMeH-
ToB. OH BaX€H He TOJIBKO [UIsl MPOLIECCOB MOJTy4YeHUS MULLEBBIX MPOAYKTOB, HO
TakKe W [UIsi TPOLIECCOB MX XpaHeHwusl. B mocieqHeM ciyyae peakiluy TUAPONU-
3a MOTYT NNPUBOJAUTD K HeXeNlaTebHbIM N3MEHEHHUSAM LIBETa WIH, B cTyyae no-
JIMCAXapyi0B, MOTIYT MPUBOIUTbL K HECTIOCOOHOCTH UX 0GPa30BLIBATH TefH.

Bosnbliroe BHUMaHHUe ceifuac yaesercs Noay4eHHIO pa3iMdYHbIX 36PHOBBIX
caxapHbIX CHpOIIOB M3 JElIeBOro KpaxMajJCoAepXalllero Chipbsi U KpaxMmaja
(poxXb, KyKypy3a, copro M ap.). MUx nonydeHue cBoaMTCsS K MCIMOJIb30BAHUIO
pasHbIX KOMOGMHAUMH aMUIONIUTUYECKKX (DEpMEHTHELIX NpenapaToB (a-amMu-
Ja3pl, DIIOKOaMUWIaskl, f-aMunassl). BoaMoxHocTH ¢epMeHTaTUBHOIO CMO-
cofa nmony4yeHMUsl pa3HbIX CaxapucThIX MPOAYKTOB BUAHBI Ha AuMarpaMmax
(cM. puc. 3.4). [TonyueHMe TI0KO3bI (C MOMOIIBIO ITIOKOAMMWIa3bl), a 3aTeM
JeHACTBHME ITIOKO30M30MePa3bl JaeT BO3MOXHOCTD MOJIyYeHHS INI0K030(hpyK-
TO3HBIX U BHICOKOMPYKTO3HBIX CHPOMOB, IPUMEHEHHE KOTOPHLIX MO3BOJISET
3aMeHATh BO MHOTHX ITPOM3BOACTBax caxapody. B Tabs. 3.5 mpeacTapieHbl faH-
HBbiE [0 «CJIafOCTH» Pa3IMYHBIX CHPOTIOB.

H3BecTHO, 4T0 0-D-(1,4)-CcBsi3n B KpaxmaJie Jierye rMApoOAU3YIOTCS, YeM
B-D-(1,4)-cBsa3u B nesmono3e. Kpome Toro, MeaJieHHast peakliysi THAPOIU3a
LIEJUTIONO3b! CBAI3aHA C e CTPOEHHEM,
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A — ManbTo3a
C — rnokKo3a
B—(100—A-C)

B-amuraza

Puc. 3.4. Bo3aMOXHOCTb MOMTyYeHH s pa3IHYHBIX CaXapHLIX CHPOITOB
U3 KyKypy3HOro Kkpaxmana (KMC/JIOTHBI, KUCTOTHO-(epMEHTATHB-
HBIi ¥ pepMeHTaTHBHBLM criocoGhl) [Reed, 1966]:

a—6 — KMCIOTHLIN THAPONIN3; 6—2 — AeAcTBHE TPHGHON aMuita3bl Ha KMC/IOTHBI rua-

poauaar (I'3 = 50); d—e — neitcTBne P-aMnnaIbl Ha KHCNOTHHA rMaposusar (I3 =

20); ¥c—3 — nefcTBHeE f-aMUNa3Kl Ha pas¥uKeH HulA a-amunasoit (I'D =20) cyberpar;

u—K — OanbHeWiuee AelcTBHe rPUGHONR aMHMNa3bl MAH B CMECH C B-aMHIa3ol
M IIOKoaMHWIa3lol

I1pn nonyyeHnH caxapHbIX CUPOIIOB M3 KpaxMaja cTerieHb KOHBEPCHH
Kpaxmasia B D-riioko3y U3MepsiloT B eAMHHLIAX DIIOKO3HOIO 3KBUBAJEHTa
(I'9) — 3to conepxanue (B %) 06pa3yloiinxcs pelyLIMPYIOLIMX CaxapoB, BhI-
paxXeHHoe B INII0KO3e Ha cyxHe BellectBa (CB) cnpona.

Tadanua 3.5. CocTaB ¥ c1agocTh THMHYHBIX
BbICOKO(PYKTO3HEIX CHPOTIOB

TNoxasarenn Tun cupona
| (OObMHbBI) 2 3
CogepxaHue caxapoB, %
[JTIOKO3BI 52 40 7
¢pykTO3HI 42 55 90
0JINIOCaxapHioB 6 5 3
OTHOCHTEe/IbHAS CTIA0CTD 100 105 140

136



3.3. [Ipeapawienun y2neaodos npu npouzgodcmee nuuieenix npooyKmos

Iaponns Kpaxmana. 1. I1py ruaposivae Kpaxmana nog AeCTBUEM KU C -
JNOT cHayala UMeeT MecTo oclablieHHe M pa3pbiB acCOLIMAaTMBHBIX CBSi3eHd
MeXIy MaKkpoMoJieKyJlaMy aMHJI03bl M1 aMWIOTIEKTHHA, DTO COMPOBOXKIAETCS
HapyluileHMeM CTPYKTYpbl KpaxManbHbIX 3epeH U 06pa3oBaHMEM TOMOTeHHOMH
Mmacchol. [lanee naer paspoiB a-D-(1,4)- u a-D-(1,6)-cBsA3eit ¢ npucoennHe-
HHEM TI0 MECTY pa3pbiBa MOJIEKYJIbI BoAbl. B nmpoliecce ruaponn3sa HapacTaeT
4YKCJI0 CBOGOAHBIX aNbAETHIHBIX MPYTIN, YMEHbLIAETCS CTENeHb MOJIMMEPH3a-
1uu. [1o Mepe ruaponun3sa ¥ HapacTaHUs peayLUMPYIOLIMX (BOCCTaHABIMBAIO-
UIMX) BELIECTB COAepXaHUE NEKCTPMHOB YMEHbUIAETCS, IJ1I0KO3bl — YBEJIH-
4YKMBaeTCsl, KOHUEHTpaLMsI MAJIBTO3bl, TPH- M TETPAacaxapoB CHayasa yBelu4H-
BaeTcs, 3aTeM UX KOJIMYeCTBO cHMXaeTcst (cM. puc. 3.5). KoHeyHbIM npoayk-
TOM THAPOJIN3a ABJsieTcs ToKo3a. Ha MpoMeXyTOoYHBIX cTaausax obpa3yoT-
csl AEKCTPUHBI, TPU- U TeTpacaxapa, MajsTo3a. OnpeneieHHOMY 3HaY€HHIO
III0OKO3HOTO 3KBUBANEHTa COOTBETCTBYET OIpeesieHHOE COOTHOLLIEHHE ITHX
MPOAYKTOB, Y, BAPbUPYS [UTMTEIbHOCTBIO T'HIPOJIN3a M YCIIOBUSIMY €T0 NMpOoBe-
IEHUA, MOXHO MOJTyuaTh pa3jiIMuHbie COOTHOLUEHHUS OTHAEILHBIX MPOLYKTOB
TMAPOJIM3a NPU TOW WIK MHOM BEJIMYMHE ITIIOKO3HOTO 3KBUBAJIEHTA.

sow
® ToKo3a
3 40J
g
8
£
5 ManbTO3a
g 20
N
TPH- H TeTpacaxapuihl
0 NEKCTPHH
20 30 40 50 60

Tntoxo3nuiii sxeueanenm (I3)

Pue. 3.5. UaMeHeHne conepxaHus caxapoB NMpy KUCIOTHOM TMAPOJIM3e KpaxMana

KHcnoTHBIH TMAPOU3 HONroe BpeMS GbLI INIaBHLIM TIPH TIONy4eHHUH [TIo-
KO3bl M3 Kpaxmasia. BToT CNoCco6 MMeET psill CYLIECTBEHHbIX HEJOCTATKOB, KO-
TOpble CBA3aHbI C UCIIOJIb30BAHUEM BLICOKMX KOHIIEHTpAIMit KUCIIOT U BbICO-
KO TeMIiepaTyphb!, 4TO MPUBOAUT K 0Bpa30BaHUIO MPOAYKTOB TepMHUYECKO
Jerpafalyy U 1eruapaTaldy yTJeBOAOB U peaKLiKM TPaHCTTMKO3WIMPOBaHUS.

2. Kpaxman ruiponu3yeTcs Takoke M 1oL AeiCTBMEM aM MO M THUYEC -
KUX pepMeHTOB. K Ipymnne aMiWIOIUTHYECKHUX HEPMEHTOB OTHOCATCS
o- ¥ f-amMunasa, IIIoKoaMiuiIasa, MyJuUTyllaHa3a M HEKOTOPbIe Apyrre depMeH-
TH. AMHUIa3bl OblBalOT ABYX TUIIOB: 3HIO~ M 3K30aMMJIa3bl.

UeTko BhIpaXXeHHOW 3HO0aMWIa30i sABJISETCA a-aMiia3a, criocobHas K
pa3pblBy BHYTPHMONEKYISIPHLIX CBA3€dl B BLICOKOMOJMMEPHBLIX LEMAX
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cyberpara. [llokoaMiunasa 1 f-aMuiiasa sIBASIIOTCS 3K30aMUa3aMu, T. e. (ep-
MEHTaMH, aTaKVIOIUMMU CybCcTpaT ¢ HepenylIMpVIoliero KoHIa.

a-AMuITa3a, 1efcTBYS Ha LeJloe KpaxMaJibHOe 3€PHO, aTaKyeT ero, pa3pbix-
JIAs TTOBEPXHOCTDb U 00pa3ys KaHasibl M1 60pO3[KH, TO €CTh KaK Obl pacKajbliBa-
€T 3epHO Ha yacTH (cM. puc. 3.6). KielicTepu3oBaHHEI# KpaxMaj THAPOAN3Y-
eTcs e1o ¢ 00pa3oBaHMEM He OKpalllMBaeMbIX HOIOM MPOAYKTOB — B OCHOB-
HOM HH3KOMOJIEKYJISIpHBIX AeKCTPHHOB. [1polecc ruapoy3a KpaxMana MHO-
TOCTanHifHBIA. B pe3ynbTaTe Bo31eiiCTBUS (-aMIWIa3bl Ha NEPBbIX CTAIWAX MPO-
Lecca B TMIpPOJIN3aTe HaKaIUIMBalOTCA AEKCTPHHBI, 3aTeM MMOSBIISIOTCA HEO-
KpallliBaeMble HOIOM TeTpa- U TPUMaIBT03a, KOTOPble OY€Hb MEUIEHHO TU -
POJIM3YIOTCA Oi-aMWIa30ii o 1U- U MOHOCaxap1aoB.

YeElp=eL ¢ 717

Puc. 3.6. liinponana kpaxmana o-aMuia3oi

CxeMy ruapoJjid3a Kpaxmaia (IJIMKOreHa) a-aMuja3oil MOXHO IpeacTa-

BHUTb TaK:
a.-amMurasa

KpaxMaj—————> a-JeKCTPUHBI + MaJibTO3a + I[JII0KO03a

(MHoOrO) (Mano) (Mano)
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B-Amunasa (a-1,4-mII0KaHManbTOrMIpoONa3a) ABAsieTCsl 3K30aMUIa3oM,
nposiBsitolieit cpoAcTBO K MpelriocneaHeil a-(1,4)-cBA3n ¢ HepeayLHUpYIO-
Liero KoHua JIMHeMHOro yyacTKa aMWI03bl WIM aMWIONEeKTHHa (CM. pyc. 3.7).
B otnnume ot a-amuiassl, f-aMiiiasa MpakTHYECKN He TMOPOIU3YET HATUB-
HbIH KpaxMaJl; KjieidcTepU30BaHHBIA KpaxMa rMapon3yeTcs 10 MalbTO3bl B
B-KoHbuUrypauuu. CxeMy MOXHO 3aIMcaTh CleoyOUIUM 00pa3oM:

B-amurasa
KpaxMan ———— MaJibro3a + B-0eKCTpUH
(rnuxoreH) (54—58%) (42—-46%)
ooooooooogi
p 00000000000 0000000

000000000
p OGO-OO—OOEO 100 /O-O /00 /CH)/°0

THAPOJIN3 aMH03hi

TUIpONN3 aMWIONeKTHHa

Puc. 3.7. JeiictBue f-aMuna3bl Ha Kpaxmal

I'mokoamunasa a-(1,4)-MIIOKaHITIOKOTHIPOJia3a sIB/IseTCcs 3K30(hepMeH-
TOM, KAaTANU3HPYIOLINM I0CieJoBaTe/IbHO OTLLEIUIEHE KOHLEBLIX OCTaTKOB
a-D-r110Ko3bl ¢ HepeAyLIMpYIOiLero KOHIIA KpaxMalbHO e, MHorue rio-
KoaMmia3sl 06J1a1aloT ClIOCOBHOCTRIO TaK Xe OBICTPO, KaK U a-1,4-CBSA3b, I~
POJIN30BaTh a-1,6-MIIOKO3UAHBIE CBSA3H. HO 3TO MPOMCXOAUT TOJILKO B TOM
clydae, Koraa 3a o.- 1,6-cBsianlo ciieqyeT a-1,4-cBsi3b, 103TOMY JeKCTpaH UMH
He ruaponusyetcs. OTINYUTENBHOI 0COOEHHOCTLIO INI0KOaMUNIa3 ABisAeTCs
CNnocoOHOCTL B IECATKU pa3 ObICTpee MMIPOJU30BaTh BbICOKOTIONHUMEPHU30-
BaHHBIi cy6cTpar, YeM OJIUro- U JUcaxapUbl.
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Twoxoamunasa LA
(A)
_ 9-0000--0¢ + A ?—0—0—0—0--0—6 + 14
NNNYNMN L —a—[,6 —_ Iy —_—
t MemneHro
a—14 OveHb GHCTPO
& I 1A A
+ —_ -
IO, TN Ve B, e, LA, T3, B4,
Brictpo CpaBHHTENbHO OueHn Imoxoza

6ricTpo MELNEHHO

Puc. 3.8. leiicTBHe rioKoaMwiasbl Ha Kpaxmal

CxeMaTHYECKN MEXaHN3M AeCTBHUS IMIOKOAMMWTa3bl Ha KpaxMaJt IpeacTaB-
JIeH Ha puc. 3.8.

®depMeHTaTHBHBIA THAPONN3 KpaxMalia MIPUCYTCTBYET BO MHOTHUX MULIe-
BBbIX TEXHONOTHAX KaK OJUH M3 HEOOXOAMMBIX MTPOLIECCOB, 00eCeYnBaIOLIIMX
KauyecTBO KOHEYHOro NpoyKTa — B XJie6one4eHUH (ITpoliecc TECTONIPUTOTOB-
JIEHUS U BRIMEYKH xieba), MpOM3BOIACTBE MMBa (MToJyueHHe TUBHOTO cycia,
CylliKa coJiofa), kBaca (MojydeHHe KBacHBIX X1e0LeB), CIIUpTa ([TOAroTOBKA
ChIPBS LISl OPOXEHMS), Pa3IMYHBIX CaXapUCThIX KpaxMaIONpOIyKTOB (IJo-
KO3BI, MaTOKM, caxapHBIX cuportoB). Ha puc. 3.9 npeacranieH cocTab pa3iny-
HBIX CaXapHbIX CUPOIIOB, MOJAYYEHHbIX KUCIOTHO-GHepMEHTaTUBHbBIM CIIOCO-
60M — nipenBapHTeibHas 00paboTKa KHCIOTOM, a 3aTeM neiicTBHeM pepMeH-
TOB a-, - 1 (WiK) rokoamuna3sl. Mcnoib3oBaHKe TaKoro KOMOMHMPOBaH-
HOTo criocofa ruapojiu3a Kpaxmaaa OTKpbIBaeT LIMPOKHE BO3MOXHOCTH s
MOJIyYeHHS CUPOTIOB 33JJaHHOT0 COCTaBa.,

Inaponu3 caxapesst. ITockonbKy caxapo3a Kak chbipbe UCTIONb3YeTCH BO MHO-
T'MX MPOU3BOACTBaX, HEOOXOAMMO YYUTHIBATh €€ HCKITIOUHTEIbHYIO CIOCOGHOCTD
K THAPOJIN3Y. DTO MOXET UMETh MECTO ITPH HarpeBaHM U B IPUCYTCTBUMU HEGOJTb-
LIOTO KOJIMYECTBA NMULIEBBIX KUCIOT. OOpa3yrollunecs MpH 3TOM peayLHpYIO-
1IMe caxapa (roko3a, ppykrosa) MOIyT y4acCTBOBATh B peaKIIMAX Aeruapara-
LIMM, KapaMenu3aluuu U MelaHoMIMHooOpa3oBaHHsl, 00pa3ysi OKpallleHHblE U
apoMaTHYeCcKMe BellecTBa. B psne ciyyaeB 3To MOXeET ObITh HeXeaTeNnbHo.

MepMeHTaTMBHbBIA rMIPOAN3 caxapo3bl o AckcTBueM B-dpykrodypaHo-
3uaa3bl (caxapasbl, UHBEPTa3bl) UTPAET MONOXHUTENBbHYIO POJib B Psilie MULUEBbIX
TexHosoruii. [Tpu aeiictBuu B-ppykrodypaHo3uaasbl Ha caxapo3y o6pasyoT-
¢ I1I0K03a U (pykTo3a. biaroaapst aToMy B KOHIUTEPCKUX U3e/IUsAX (B 4acT-
HOCTH, B TOMaIHLIX KOH(eTax) no6asneHue B-ppykrodypaHo3naasnl npeay-
pexJaeT yepcTBeHUe KoHeT, B xJieOoneKapHbIX U3AeIHIX — CMocoOCTBYET
yy4lueHHUIo apomara. MHBepcwsi caxapoabl nof AeitctBreM B-dpykrodypaHo-
3Uaa3bl UMEET MECTO Ha Ha4aIbHOM CTaAuHM NTPOU3BOACTBA BUHOTPAJHbIX BUH.
W HBepTHBIEe CUPOMEI, NOJNYYeHHbIe feicTBrEM B-dpykTodypaHo3nIa3sl Ha ca-
Xapo3y, UCITOJIb3YIOTCS PU NMPOU3BOACTBE O€3aTKOTObHBIX HAITUTKOB.
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o r v
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Puc. 3.9. CocTaB pasjIMyHbIX cCaxapHbIX CHPONOB M3 KYKypy3HOro Kpaxmaia
(xucnoTHO-hepMEHTATHBHBII criocoB) [Reed, 1966]

141



Thaea 3. Vzneaodo1

DepMeHTATHBHBIH HAPOAH3 HEKPAXMATHCTBIX MOJHCAXAPHAOB. DTOT Ivi-
POJIM3 MMeeT MeCTo Nnoj AeicTBHUeM (DEepMEeHTOB LEUTIONOJINTAYECKOTO, Te-
MULIC/L1101a3HOIO U NeKTONUTHYeCKoro KoMrutexca. Mcnonbayercs B nuiie-
BOM TEXHOJIOTWH 1A O0Jiee NOJHOMH NepepaboTKY CHIPBA Y YIYULLIEHHs Kaye-
cTBa nponykuuu. Hanpumep, ruapoiini HeKpaxMalIUCTBIX NOJIMCaxapuaoB
(neHTO03aHoB M [p.) NpPH colofopallieHUH UMeeT 3HaYeHHE B NMOCTEeAYIOILEM
IU1s1 o6pa3oBaHMs OKpalleHHbLIX U apOMaTH4YeCKHUX NPOAYKTOB (IIPH CYILIKe
€OJIoJIa M CO3JaHHWU oNnpele/IeHHLIX OpPraHoJIENTHYECKUX CBOICTB nuBa). B
MPOM3BO/ICTBE COKOB M B BUHOAEIMH — JUIsl OCBET/IEHHS, YBEIMYEHHS BEIXOIa
cOKa, yAyulleHNs ycioBUit QuibTpalui.

Titnponns uesiono3bl HPOUCXOAUT NOA AeicTBEM KOMILIeKca IeJLUTIoNO-
JINTHYeCKUX PEPMEHTOB.

[To coBpeMeHHbBIM NpeACTaBJEHUSAM FHAPONINU3 LIEJUTIONO3EI [TOX AeHCTBU-
eM HEPMEHTOB LIEJUTIONIOIMTHYECKOTO KOMILUIEKCA MOXHO MpeCTaBUTh clie-
OYIOLIUM 0obpa3oM:

(&)

HcexonHblit Indoaaio- Uesioonuro- Henaobuo- Lenno6buo3sa
cybeTpat S Kkanasa (g) caxapuael (Gn) 2udponasa (€2) (G2)
Jkso-1,4-p- Imoko3a Lenno-
2ntoKo3udasa (€4) ()] 6uasa (€;)

TeMuULIe/UTI0/103b1 BMECTE ¢ IEKTHHOBBLIMY BellleCTBaMH 06pa3yloT OCHOB-
HOE€ BELIECTBO KIIETOYHBIX 060/104eK pacTeHH . [MIpOIN3 reMHULIELII0N03 UME-
€T MECTO o], feficTBUEM OOILIMPHOro KOMIUIEKca reMULe/ToNa3Hbix dep-
MEHTOB. JTa Irpynmna Mojaucaxap1aos, pa3HOPOaHasl N0 CTPOSHUIO, MOJIEKY-
JIAPHOM Macce U COCTaBY, TP T’APOJIN3e AaeT OBOJIbHO pa3HooOpa3HbIi Ha-
60p coeAMHEHHIA: TNII0K03Y, DPYKTO3y, MaHHO3Y, ralakTo3y, KCH103y, apabu-
HO3Y, NTIOKYPOHOBYIO U TalaKTYPOHOBYIO KUCIIOTHI.

Tapoan3 NeKTUHOBLIX BellleCTB HMeeT MECTO MO AeCTBUEM AEKTOIH-
THYECKUX (PEPMEHTOB.

[TexTUH3CTEpa3a rMaPONH3YeT ClOXHbIe 3QHPHBIE CBA3M B MEKTUHOBOIM
KMCII0TE Y MEKTHHE M OTILEIUISIET METUIIOBLIA cnUpT. MexaHHU3M JeHCTBUSA
MEKTUH3CTEPa3bl MOXHO MPeACTABUTD CIEAYIOUIMM 06pa3oM:

Imns R () IS
1 1 1
CIIOOCH3 (IZOOCH3 C[IOOCH3 ?OOH C[IOOCHJ JCOOH C[OOCH3 ?OOCH3
I | 1T [ T | 1 1
1 2 3 4 5 6 7 8
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3.3. lIpeepawenus yznreao006 npu npoussodcmee nui4egoix npodykmos

[MonuranakTypoHasa ocyulecTBJSET TMAPOJUTHYECKOE paclierieHue
a-1,4-TIMKO3UAHBIX CBA3ei B LIeMU NEKTUHOBBIX BEILIECTB M 11O CBOEMY Aeil-
CTBMIO Ha NMEKTHHOBbIE BEIECTBA pa3deseTcs Ha 3HI0- U 3K30¢epMEHTHI
(moapo6Ho cM. 1. 8).

[TpoTtonekTHala — 3To depMeHT, AeHCTBYIOILMIA Ha MPoTONEKTHH. Of-
HaKo BOIMpOC O CYLIECTBOBAaHMM MPOTOMEKTHHAa3bl 1O MOC/JEIHETO BpeMEHH
OCTa€eTCA CMIOPHLIM, XOTS HeJlb3s1 OTPHLIATh, YTO MPU BO3MEHCTBUM KOMILIEK-
ca MeKTOJUTHYECKUX (hepMEeHTOB Ha CpelMHHbIE MIACTHHKU pacTUTe/IbHOM
TKaHU pe3KO CHHMXAETCH BA3KOCTh pacTBOpa, YMeHbIUAeTCA MOJIEKYJISIpHas
Macca eKTHHa 6e3 HapacTaHHA OTLIEIUIEHHBIX peaylupytoiuux rpymi. C nek-
TUHOBLIMHU BELUECTBAMU MTPOUCXOAAT KaKHUE-TO MpeBpallleHUsA, CYIIECTBEHHO
OT/IMYAIOLIMECS OT TeX, KOTOPbie BO3HMKAIOT MPU BO3ACHACTBUH U3BECTHBIX
NMEeKTOJIUTHYECKUX (PEPMEHTOB.

Peakuum gernaparauum U TEpMUHECKOMN
Aerpanauum yrnesonos

ITpu nepepaboTKe MUILEBOro CHIPhA B MUILIEBLIE MPOAYKTH! 3TH PEAKIUU
3aHUMaIoT BaxHoe MecTo. OHM KaTaJIM3UPYIOTCS KUCIOTaMH U Lelo4aMi, U
MHOTHE U3 HUX MAYT N0 TUITY B-31MMUHaLUK. [1eHTo3bl, KakK riaBHEIH NTPo-
OyKT Aeruapartaluiu, JaloT dypdypos, rekco3bl — oKcuMeTadypdyposa 1
I pyTHeE MpoRyKThI, TAKUE KaK 2-THAPOKCHaLIETUNIDypaH, U30MaNLTON U MAl>-
Tosi. PparMenHTalMs yrAepOAHBIX Li€Tiei 3TUX POAYKTOB AeTrMapaTalluy IpH -
BOJUT K 00pa3oBaHMIO JIEBYJMHOBOI, MypPaBbHHOMH, MOJIOYHOM, YKCYCHOM
KHMCJIOT U psifia ApYrUX coeanHeHUit. HekoTophble M3 06pa3ylolluXcst IPOAYK -
ToB 06nanaloT onpeleSieHHBIM 3allaxoM U MOTYT TO3TOMY COOO11aTh NHLLEe-
BOMY MPOAYKTY XeJlaTelbHbIA U1K, HA00OpOT, HeXeNnaTelbHbI apoMar. OTH
peakuuu TpebyoT BEICOKOH TeMnepatyphl. ®ypdypon U okcuMeTwidypdy-
poJ 06pa3yloTcsi PH TeTU10Bo# 06paboTKe PPYKTOBBIX COKOB. TOKCMYHOCTD
3TUX NPOAYKTOB M3yyajach Ha KpbIcax, U ObLJIO OTMEUeHO, 4To dypdypon
TOKCUYHee okcuMeTwidypdypona. (B caydae nocnenHero He 6bU10 0GHapy-
XEeHO TOKCUYHOro AeHCTBUSA faxe NMPH O4YeHb BHICOKUX AO3UPOBKAX —
450 Mr/Kr Macchl Teja.)

KJioueBbIM coelMHEHMEM B peakKUUM JernapaTalvu sBaseTcs: 3-Ae30K-
CUITIOKO30H (0Opa3oBaHue KoToporo U3 D-moko3sl cM. Ha puc. 3.10).

Peakiius B-31MMUHaUMU MOXET MPOJ0JIXKATLCA ¢ eHONMbHOI opMoit 3-ae-
30KCUTI0KO30Ha (pHc. 3.11). KoHeYHBIM NMpoayKTOM SBIAETCS OKCUMETHI -
dypdypon (puc. 3.12).

[MpuHLMN B-31MMUHALMHK MOXET ObITb UCMO/Ib30BaH, YTOBEI NpeacKa3aTh
MepBUYHbIE MPOAYKTHI AETHUIpaTaliMy U3 O0NBIIMHCTBA albJ03 U KeTo3. B cny-
4ae ¢ KeTo3aMH, B YACTHOCTH, UMeeTCs 1B BO3MOXHOCTH 1 B-31MMHHa-
LUHMH: 2NMMUHALKS U3 C4-nonoxeHus BeaeT K 06pa3oBaHuio 2-THapoKCcHalle-
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I'naea 3. Yzneeo0u:

CHO
—0
HO—  ———
—OH
—OH
CH;O0H

D-raoko3a

HO

Hz
H
H
H,OH

3-ge3okcu-D-rmoko3oH

Pue. 3.10. IMpespauietne D-rioKo3b! B 3-1e30KCHITIOKO30H

HO CHO CHO CHO

H H =—OH" =0
H _on’ H CH . j.[

H — > CH' -_— &H —> CH

H l——OH —OH —OH
H,0H H,OH CH,OH CH,OH

3-ae3oxcu-D-raioko3oH
(eHonbHan dopMa)

3.11. OGpa3oBaHHe NPOMEXYTOYHBIX POAYKTOB MPH AeTHApaTallli caxapoB

TUndypaHa, a aMUMHUHALKS B Cl-TI0OIOXKEHHH — K U30MasTONy (2-aleThi-
3-ruapokcudypaH) Win K MaasToy (3-ruapoKcH -2-MeTWIITHPEH ).

Peakuuu, koTopble KMEIOT MECTO IIPH TEIUTOBO#H 06paboTKe caxapoB, MO-
ryT ObITh pa3fenieHbl Ha uayliue Ge3 paspoipa C—C-cBsizeil M Ha uayliue ¢ Mx
Pa3pLIBOM.
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3.3. [Ipespawienus yeneaodos npu npou3sgodcmee nuuieasix npodyKkmoes

HOH, O HO
—_— IN\—_/OH

)

HO

="
Iz =

H
20H

HOH,C CHO HO HOH,C HO
— 02
OH

Puc. 3.12. O6pasoBaHue okcuMetiwigpypdypona

O
e

K NMEPBLIM OTHOCATCA peakKLiMKM aHOMEpPHU3alluH:

naaenenue
a- WiM B-nioko3a ———> paBHoBecHe o,/f-¢dopM

Y BHYTpeHHEM aibA030-KETO3HOM KOHBEPCUH, HallpUMep:

Hazpeganue

D-rnroko3a D-dpykroza

B croxHbIx yriieBogax, TakMx Kak KpaxMa, B XeCTKHX YCJIOBHSAX Harpe-
BaHUA — MMUPOJIM3 NPH BbIcOKoIt Temnepatype (200°C) — BaxHoe MecTo 3a-
HUMaIOT peakliMM TpaHCIJIMKO3WinpoBaHus. [Ipu s3TUX ycnoBusix yucno
(1,4)-a-D-cBsseii ymeHblllaeTcs BO BpeMeHH, a (1,6)-a-D- u gaxe (1,2)-B-
D-cBs3m o6pasyioTes.

I1py nonyyeHHH r10KO3bl KUCIIOTHBIM TMIPONM30M Kpaxmaia, KOTOpblit
0oObIYHO POBOAAT B CHJILHOKHCIION cpelie P BLICOKOK TeMIieparype, MOryT
o6pa3oBbIBaThCsl U30MaNbLTO3a U reHTHOGHO3a (prc. 3.13). [Tporexanue ta-
KHX peakLMii SIBJIieTCS] OTPULIATEIbHOM XapaKTEPUCTUKOM KHUCIOTHOTO Cro-
coba nony4yeHHA INIOKO3bI.

I1pu TermnoBoit 06paboTKe HEKOTOPLIX NUIIEBLIX POLYKTOB MOTYT obpa-
30BBLIBaThCA B 3HAYMTEABHOM KOJIMYECTBE aHrMapocaxapa, oco6eHHO NpH 06-
paboTKe B CyXOM BM/e MPOAYKTOB, cofiepXauux D-rioko3y Wik noaumepsl
Ha ocHoBe D-raoko3sbl (cM. puc. 3.14),

Peaxuuu ¢ paspsiBoM C—C-cBsi3eil NpUBOAAT K 06pa3oBaHUIO IETYYHX KHUC-
JIOT, KETOHOB, IMKETOHOB, (pypaHOB, CTMPTOB, apOMaTH4ECKHMX BELLIECTB, OKCH-
Ja y fMokcuaa yriaepoia. MHorue u3 3THx poayKTOB MAEHTU(PHULIMPOBaHbI Me-
TOJaMU ra3oBOM XpoMaTorpuy 1 XxpoMaToOMacCreKTPOCKOIMUMU.
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l2a6a 3. Yzneeo0w

H,OH
0]
HONGH 0.
— OH '0)
OH H
CH,OH HO
0] . H
H LJ (1,6)-a-D-rmoxonypato3n-
HO OH D-raloxonupaHo3a (MIOMa1bT033)
OH H,OH
TN0K03a Q o
L, HO\QH (0]
H ndoH H
OH

(1,6)-p-D-rnroxonupaHosmun-
D-rmokonHpaHo3a (reHTHobuo3a)

Puc. 3.13. Peakiius peBepcHH NIIOKO3bl B CWIBHOKUCIION cpele

Q o 0
HO. —
0) 0. ) O 0)
HONOH OH
H H H 0
1,6-anrmnpo- 1,6-anrnaopo- 1,4:3,6-n4aHrnapo- NEBOTTIOKO3CHOH

p-D-rnioxonHpanosa  f-D-rmokodypaHosa D-rilokonupaHo3a

Puc. 3.14. [1poxykTsl TepMHuecKoii fierpagauuu D-rM0Ko3bl WM TI0JIMMEpOB,
copepxaumx D-rimokosy

Peaxkuuu o06pazosaHus KOPUUHEBLIX NPOAYKTOB

[ToTeMHeHHe MULIEBBIX TPOAYKTOB MOXET UMETh MECTO B pe3yJibrate
OKHCIUTENIBHBIX WJIH HEOKUCTUTENBHBIX peakUuil. OKkucnuTensHoe WiH dep-
MEeHTaTMBHOE MOTEMHEHHe — 3TO peakKUUsa Mexay GeHOoIbHbIM cybcTpaToM
Y KMCJIOPOIIOM, KaTanusupyemasi hepMeHTOM NoJndeHoN0KcHIa30i. 3o mo-
TeMHeHHe, HMelollee MECTO Ha cpe3ax 010K, 6aHaHOB, IPyLI, He CBA3aHO C

yrNieBOJaMH.
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3.3. [Ipeapauienun yzreao0oe npu npouseodcmeae nuuieasix npodyKmoe

HeokucautenbHoe win HedepMeHTaTUBHOE IOTEMHEHME TPeICTaB/IeHO
B MMILEBbIX IPOAYKTAX OYeHb IIMPOKO. OHO CBSI3aHO C peaKlUsAMH YIJIEBOIOB
M BKJIIOYAET SIBJIeHMeE KapaMeln3aluy U B3auMoIeicTBye YIJ1eBOIOB ¢ 6esKa-
My mnu aMuHaMu. IlocneaHee U3BECTHO Kak peakunsa Mafisipa.

Kapamennsauns. [IpsiMoii Harpes yriieBoioB, 0cOGEHHO CaxapoB M caxap-
HbIX CUPOIIOB, CIIOCOOCTBYET NMPOTEKaHMIO KOMILIEKCa peaKilnii, Ha3blBaeMbIX
KapaMe/u3auueid. Peakiimu KaTanuaupyloTcs HeGOAbIIMMY KOHLEHTpaLIMsI-
MM KHCJIOT, Liejo4Yeit U HeXoTopbIX cojeid. [Tpy 3ToM 06pa3yoTcs KOpHUHe-
Bble NIPOAYKThI C TUMIMYHBIM KapaMmelbHbIM apoMaToM. Perynupys ycioBus,
MOXHO HafpaBHUTb peakLUMM B OCHOBHOM Ha IOJly4eHHUE apoMaTa WIH Xe B
CTOpOHY 00pa30BaHUs OKpallleHHbIX MPOAYKTOB. YMepeHHbI# (HayalibHbIi)
Harpes caxapHbIX pacTBOPOB [IPUBOANT K aHOMEPHBIM H3MEHEHHUAM, Pa3phIBY
[JIMKO3WOHBIX CBsI3eil, 00pa30BaHUIO HOBBIX [IMKO3MAHBIX cBsi3eil. Ho ocHOB-
HbIMU AIBJISIIOTCA peaKUMs AeruapaTalvy c o6pa3oBaHueM aHTMAPOKOJel, KaK
B JIEBOI/IIOKO3aHe, MM BKJIIOYEHHE B Kojiblla ABOIHbBIX cBsizeil. B peayabrarte
ob6pa3yoTcs: IMTHIpodypaHOHbl, LIMKIOMNEHTAHONOHE!, HIUKAOT€KCaHOJOHBI,
nupoHs! U Ap. ConpsikeHHble ABOiHbIE CBSI3Y alcOPOUPYIOT CBET OMpeaeicH-
HbIX JUIMH BOJIH, pYAaBasi NPOAyKTaM KOPHYHEBbIi LBeT. YacTo B HeHachl-
LLIEHHbIX KOJIbLIEBBIX CUCTEMAX MOXET MMeThb MECTO KOHIEHCaLlUs B ITOJIUMED-
Hble KoJiblieBble CUCTeMbl. OOBIYHO JJIA MOJYYEHHUs KapaMe/lbHOro LiBeTa U
3anaxa McroJib3yetcs caxapo3a. HarpepaHueM pacTBopa caxapo3bl B [IPUCYT-
CTBMM CEPHOM KMUCIOTh! WIX KMCIbIX COleil aMMOHHS [10J1y4aloT UHTEHCUBHO
OKpauleHHbIe TOJIUMEpHI («CaxapHblit KoJIEp») 115 IPUMEHEHUS B pa3IMYHbIX
MUILIEBBIX NIPOAYKTaX — [IpY IIPOM3BOACTBE HAIIUTKOB, KapaMeiu U ap. Cra-
OIIBHOCTb M PaCTBOPUMOCTD 3TUX ITOJIMMEPOB YBEJMYUBAETCS B [IPUCYTCTBUU
HSO, -uonos:

\‘ - \‘
4 A Y / \

KapaMenbHble MUIMEHTL! cOoepXaT pa3lMyHble IPYNIbl — CMIPOKCHIIb-
Hble, KMCJIOTHble, KapOOHWIbHbIE, eHOMbHbIE, heHoNbHbIE U Ap. CKOpOCTh
peakuy 06pa3oBaHusl KapaMelbHbIX MTMIMEHTOB YBeJIMUMBaETCS [PH YBEIHU -
yeHUH TeMmeparyphl M pH. B orcyrcTBue GydepHbIX coseit MoxeT o6pa3o-
BaTbcsl [TOIMMEPHOE CoeMHEHHE TYMHMH € TOPbKHM BKYcOM (cpedHsst GopMy-
naC,,H ..O,); npy Npou3BoACTBE NULIEBbIX IPOAYKTOB C 3TUM HEOGX0AMMO
CUMTATLCA M HE JOMYCcKaTh ero 06pa3oBaHMs.

Kommiekce peakiinif, UMeIOLIXX MECTO NP KapaMenu3alluM, IPUBOAUT K
06pa30BaHUIO Pa3HOOGPA3HbIX KOJIbLIEBbIX CHUCTEM C YHUKATbHBIM BKYCOM U
apoMatoM. Tak, MaibTON (3-TMOPOKCH-2-METHINHUPAHOH) U U30MaJIbTOJ
(3-ruppoxcu-2-anetundypaH) UMEIOT 3aMax rneyeHoro xieba, 2-H-4-ruapo-
Kcu-5-MeTuadypaHoH — apomaTt XapeHoro Mfca. Kpome Ttoro, 3tn
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Taea 3. Yaneeo00w

MPOMYKTHI UMEIOT CNIAKMIii BKYC, YTO TAKXKe OMpeAeNsieT X NOJI0XKUTENbHYIO
POJIb B MULLIEBLIX MPOAYKTAX.

(0] OH
HO
OH / \ o )
| | 0 e
0~ CHj CHs w0
MansTon HU3OMaTETON 2-H-4-mapoxcu-

5-meTnndypaHoH-3

Peakumusa Maiisipa (MeJanonaHHoGpa3zopanne). Peakuus Maiisipa siBisierca
NepBoi cTaaueil peakliMu HedepMEHTATUBHOIO NOTEeMHEHUS [TUILEBLIX MPO-
nykToB. Jlfi npoTekaHUsl peaklIUY TpeOyeTcsl HAUTUYHME PeLyLIMpYIOLIEro ca-
Xapa, aMMHHOro coeJMHeHUsI (aMMHOKHCJIOThL, GeIKM) U HEMHOIO BOJbI.

Bce npolieccrl, npoucxoaailine NMpH MOTEMHEHUH THILEBLIX MPOLYKTOB
(cM. puc. 3.15), ellle HEAOCTATOYHO TOYHO OMNpeAe/ieHbl, HO HauyanbHblE CTa-
MU U3y4YEeHBl O4EHb AETATBHO. YCTaHOBJIEHO, YTO NOMUMO peakuvn Maiisipa
MMeeT MecTO AerapaTalus c o6pa3oBaHueM OKCHMeTHIdypdypoJia, pa3pbib
LieMNeii, o6pazoBaHue IMKapOOHWIBHBIX COEAMHEH U1, 06pa3oBaHHE MeTaHO-
WIHUHOBBIX NTUIMEHTOB, KOTOPhIe 06pa3y10TCA Ha KOHEUHBIX CTaIMAX U UMe-
10T OKpackKy OT KpacHO-KOPHYHEBOIi 10 TeMHO-KopH4YHeBOi. Eciu Ha nep-
BLIX CTAJIMSIX BO3MOXHA HEKOTOpas [eKoJopu3anys Mpu ao6aBleHUHU Boc-
CTaHOBUTeNIEH (HanpuMep, cyibduTa), TO Ha KOHEYHOM 3Tare 3TO yXe He-
BO3MOXHO.

KeTo30-
aMMHOKHCIIOTa

Allbao3a Jurkero3o-
aMHHOKHCJIOTa
Anbao3wi-
aMMHOKHCI0Ta
AMMHOKHCIIOTa Jle30KcH- Hduynosa
rekco3synosa

HeHacbllieHHas
rekcoayJsosa

Puc. 3.15. CxeMatnyeckoe nzobpaxeHue rpeBpalleHUil NpU MOTeMHEHUH
TMHUILEBLIX IPOAYKTOB
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3.3. [Ipespawerun y2ne600o6 npu npouigodcmee nuuieewlx npooykmoe

H
v o “N""NCooH
¢ —OH
H,OH H H
O + NH,CH,COOH —H0
OH H *— HO— = HO— —_—
HO —OH —OH
OH
K033 H H
CH,OH CH,0H
ZN<_-COOH
CH,0OH
—OH 2 ‘j-l
- H,0
_Hz_, HO— b S—
HONgH \
L OH COOH
OH
—OH
TNIKO30IMMULHUH
CH,OH

TNIOKO3OTNHUHH

Puc. 3.16. O6pasoBaHHe r10KO30aMUHa — HayaslbHas cTaaus peakunu Maiisipa

KoJLionaHsle, I10X0 pacCTBOPUMBIE MeJIaHOMWAMHLI C XapaKTepHbIM Kapa-
MenenogoGHbIM apOMAaTOM SIBJIAIOTCS PE3YILTATOM AJ1bA0JbHON KOHIeHCAllUH
U NOJIMMepPU3aLIUH.

KapOoHMWIbLHLINA yriepol peAyUMpylol[ero caxapa B OTKpbITOM LIeNH Moa-
BepraeTca HyKj1eopuIbHOW aTake cBOOOAHOM 3/1EKTPOHHOM 1apoii aMUHHO-
ro a3oTa. 9To CONnpoBOXAaeTcs NMoTepeil BOAbl M 3aMbiKaHKEM KoJblia ¢ obpa-
30BaHHEM IJ1I0Ko30aMKHa (puc. 3.16). B npucyTcTBHMH H36GLITKA peayLUpYIO-
lilero caxapa MoxeT 00pa30BbIBaThCsl JUIOK030aMUH. [lloko3oamuH noa-
Bepraercs neperpyninupoBke Mo AMagopH W NMepexoJUT B aMUHOKHUCIIOTY
(bpykTo3oamuH) (cM. puc. 3.17). ®pykTo30aMUH ObIT LIEHTUPHULIMPOBAH B
PAIE MULIEBLIX MPOAYKTOB, B YaCTHOCTH B cyxodpyKTax (MepcukH, abpuko-
Chl), BBICYLIIEHHBIX OBOLIlaX, CYXOM MOJIOKE.

Ecnu B HayanbHOM cTaIM K MPUCYTCTBYET KET03a, TO TAKXKE UMEET Mec-
To oGpa3oBaHHKe [JIIOKO30aMHUHa 3a cYeT MeperpynnupoBku Xeifrca (cM.
puc. 3.18).

ITpoaykTbl peakiurH, NMojay4eHHbIE MPU MeperpyniiMpoBKe 1Mo AManopH,
MOTYT AaJiee MpeBpallaThcs 10 IBYM MYTSAM: OIMH — 4Yepe3 IMKapOOHWIbHbIE
MPOMEXYTOUYHbIe coelMHeHHUs (IMdpyKTO30orIULMH) (puyc. 3.19), apyroi —
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Iraea 3. Yareao0m

H
J
KN\/LOOH N__-COOH
CH,0H H H
Jl *— HO— — Pra—
H OH \ = H = H =
COOH L OH H
OH
—OH H
IIOKO3OTIMLMH CH,0H CH,OH
i
/N\/COOH
OH
= HO— = HO
H
—OH b §/A\coon
—OH H
CH,OH GPpyKTO30rMLUH
$pYKTO30rNHLMH

Puc. 3.17. O6pa3zoBaHHe KeTo30aMHHa (NIeperpynMpoBKa Mo AMaopH)

H
|
OH N~ NCOOH
—_—
Ho\. HY/CH,0H o\ HQ/CH,0H
OH H
¢dpykro3a
CH,OH x////
HONGH .
T’A\COOH
H

Puc. 3.18. IMeperpynnuposka Xeiitca (o6pa3oBaHHe r0KO30aMMHa U3 KETO3)
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3.3. llpespausenus yeneodos npu npouseoocmee nuiyeéslx npooyKmos

COOH
{ g g
L {
e OH N
—0 —0 =0
+ anoKx03a
HO— . HO— HOT
—OH —OH —OH
—OH —OH |—OH
CH,>OH CH,OH CH,;0H
GPYKTO3OTTHLIMH

OH
HO
H
HO N o OH
OH k

COOH

AHGPYKTO3OTTULIMH

Puc. 3.19. O6pasosanue AMGPYKTO3OTIHLIMHA
(nocnemytollas neperpyniuposka no AMagopH)

Yepe3 00pazoBaHHe MPOMEXYTOUHBIX JI€30KCUIeKco3yJio3 (3-I1e30KCUreKco-
30HO0B). O6a 3TH MyTH BedyT K 00pa3oBaHUIO Me1TaHOMIVHOBBIX TUTMEHTOB —
COoeIMHEHUH, UMEIOIIMX MUPa3MHOBbIE U UMHIA30/bHbIE KOJblIa, a TaKXe,
KpOMe TOro, pelyKTOHOB ¥ okcuMeTUIdypdypona.

Peakuus 1,2-eHonusauuu (cM. puc. 3.20) npeobragaer B MULLEBLIX IPO-
IyKTax, CpeAa KOTOPbIX XapaKTepU3yeTcsi OTHOCUTEJILHO MATKUMH YCIIOBUSI-
MuU. Obpa3sylouuecst IPOAYKTbl — 3-Ae30KCUMIIOKO3Y103a U HeHackILLeHHas
IJ110K03yJi03a. AMMHOKMCIOTa 0CBOBOX1aeTcsA B HEM3MEHHOM BUIE.

Peakius 2,3-eHonu3auuu (cM. puc. 3.21) BeaeT yepe3 NosiBieHUE OTHO-
CUTENIbHO HeycTOWYMBOM 2,3-aMyNo3bl K 00pa3oBaHu1o 2,4-a1ya03bl. Ponb
3THUX COeNMHEHHUA TPOsBIsSIeTCH U B 0Opa3oBaHUM MUTMEHTOB, M, 0COOEHHO, B
NpoAyLIUPOBAaHNU JIETYYUX apOMATUUYECKUX COENUHEHUT.

Koraa B npoliecc oka3blBaloTcsl BITHYTHIMU IPYyrUe ajlblo3bl, 3TO PHUBO-
JUT K pa3/IM4MsIM B CKOPOCTH peaKLMU; NeHTO3bl (KCW03a ¥ pubo3a) TeMHe-
10T ropaszio 6bicTpee, UeM rekcoabl. EcTh foka3aTenbCcTBa TOMY, YTO NOTEMHE-
HHe KeTo3 (hPYKTO3bl) OTIUYAETCA OT NOTEMHEHHU ajibao3. O6pa3oBasliascs
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Puc. 3.20. Pacnaa nponykToB AmajnopH (1,2-eHonn3anus)

INpomyxrrl AManopu

l
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2,3-auynosa 2,4-nmuyno3a

Puc. 3.21. Pacnan npoaykToB AManopH (2,3-eHonn3auus)
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3.3. [Ipeepaujernun yeneodoe npu npou3eodcmee nuiieavix npodyKmos

CHavaa PpyKTO3WITaMUHOKHUCIIOTA MOCIIe NeperpyTNnUpoBKY XeiTca qaeT alb-
030aMUHOKUCJIOTH. Bo3HUKaeT HOBbI aCUMMETPHYECKHI LIEHTP, U DpyK-
To3a JaeT CMeCh [JII0K030- U MAHHO30TIMLIMHA BMecTe C HeGOMbIINM KoJInYe-
cTBOM DPYKTO30rIHULIMHA. ANlbI030aMUHOKHUCIOTHI 60jlee CTOHKH, YEM COOT-
BETCTBYIOLIME KETO30aMHHOKHCIOTh. PpyKTO3a TeMHeeT MedlleHHee, YeM
[JII0K03a, U U3MEPEHHE NMOTEPL aMHHOKHUCIIOT B XO[i€ PEaKUMNU MMOKa3bIBAET,
YTO OHa MPOTEKAET UHaye, YeM peaKLMs TOTEMHEHHS a/1bl103.

CKopocTh 1oTEMHEHUS HEpeayLMpYoUIUX AucaxapyioB (Harp1Mep, ca-
Xapo3bl) U NojIHcaxapua0B MOXHO OTPaHUYHUTL CKOPOCTbIO UX THAPOJIN3A U
Pas3oXeHUS 10 pefyLMpyIOLHUX caxapoB.

O6pa3zoBaH{e NMUTMEHTOB — CJIOXHas peakLUs U TpydHee MoAdaeTcs
onpeaeneHuo. CyurtaeTcs, YTo B 06pa3oBaHUU MUTMEHTOB YYaCTBYIOT ajlb-
IOJibHasi KOHAeHcalUsi KapOOHUIIbHBIX MTPOMEXYTOUHBIX COEAUHEHUI WIH
MPOAYKTOB HX MOC/eAYIOIIUX peakiimii (cM. puc. 3.22). Ha aToit ctanuu B pe-
aKLHIO OMSATh BCTYNAa0T aMUHOKUCIIOTHI, YTO ITPUBOAKT K 00pa30BaHMUIO a30T-
colepXalliyMX MMIMEHTOB, Ha3blBaeMbIX Meaanoudurnamu. KopuuHeBbIA LBET
06DbsICHAETCS HEBBIPAXXEHHOCTBIO CIIEKTPA IMOMNoLUeHUs B BUAUMOM Juana-
30He, COCTaBJIEHHOM U3 MepeKpbIBAIOLIUX APYT APYra CMEKTPOB MOIJIOLLEHUA
MHorux xpoModgopos. Ha MoaenbHbIX pacTBopax Noxa3aHo, YTO MTUTMEHTH,
obpa3oBaBuUIMecs: B MOJEbHBIX CaXapo-aMUHOKHUCIIOTHBIX cpelax, He fIBNfA-
I0TCA MPOCTHIMU BenlecTBaMU. OHM MpeAcTaBisAoT coboit cMecU coeIUHEHUH
€O CXOXel CTPYKTypoii, HO C pa3/IMYHON MosleKylasipHOH Maccoit (HauMHas oT
HeCKONbKKX coTeH). C XUMHUUYECKOit TOUKH 3peHUst IMTMEHTLI, 06pa3yiolire-
Csl B MOJEJIbHBIX cpefax, sIBJIAIOTCA HeHachllLeHHBIMH MOJTMKap60KCHUIBbHbI-
MU KHC/IOTaMH C paCLIUPEHHON CUCTEMOI COMPSXKEHHBIX CBA3€EH, BKIIIOYalo-
uie# kap6oKcuibHbIe Tpynnbl. Kpome Toro, MoXXHO OTMETUTh HAJIMUME TUI-
POKCWIbHOM, €HOIbHOM U aMUHHOI (HyHKUMIA.

CH3 [MponyxTsl [MpoayxTet CHO
2,3-eHONMH3aUHNHU 1,2-eHonn3aumMmn
=0
H + amun + amuH °H
NG T
H MenaHouIUHOBbLIE OH
CH,0H MUIMEHTDI CH,OH
+
R N
MeTwipeaykToHbl, AMKapOOHWIBI OkcuMeTmndypon

Puc. 3.22. O6pa3oBaHue MelaHOMINHOBBIX MUIMEHTOB

153



Inaaa 3. Y2nee00m

ITockosbKy B peakLiMu Maiisipa yuacTBYIOT OeJIKH U aMUHOKHUCIIOTBI, 04e-
BIJHO, YTO UMCCT MECTO OTIpeAC/IeHIIasi UX MMOTePSl, KAK IIYTpHelITa MUTaHUS.
C 3THM 0c0oGe HHO TPUXOAUTCS CUUTATLCA B CllyYae He3aMeHUMOM aMHHOKHC-
JIOTHI JIU3MHA (BCJIeACTBHE ee 60JIbILIOK peakIMOHHO¥M cnocobHocTH), 61aro-
Zlapsi NIPUCYTCTBHIO CBOOOZHOM €-aMUHOTPYTINAI.

Bonbuiast cnocobHocTh K peakuuu Maiisipa xapakTepHa He TOJMbKO 1S
JIN3UHA, HO U ISl IPYTUX BaXXHbIX aMMHOKHUCIOT — L-apruHuHa v L-rucru-
IrHa. Bce 3T0 roBOpUT O TOM, UTO €CJIK peaKlUsl [IOTEMHEHUS] UMEET MECTO
MpU MPOU3BOACTBE, KOHCEPBUPOBAHUM M XpaHEHMH IHLIEBLIX MPOAYKTOB,
00s3aTe/IbHO UMEET MECTO NMOTEPST HEKOTOPBIX aMMHOKUCJIOT (B TOM YHMCJIE He-
3aMEHHMMBIX) M NHLLeBo# HeHHOCTH. [Iprnyem B psine ciyyaeB Jaxe OTHOCH-
TeTLHO MSTKHE YCJ0BUSL 06paboOTKHM MOTYT JaBaTh IOBOJILHO GOJbIINE MOTE-
pu. IpK Bo3eiicTBUH B TEXHOJIOTUUECKHUX OIEPALIMSIX TaXe HEDONbIIUX TeM-
Meparyp B Te4EHHE KOPOTKOTO ITPOMEXYTKa BpEMEHH B IIPUCYTCTBUH PENYLIM-
PYIOLIMX caxapoB BO3MOXHa I0Tepsi aMUHOKHCIIOT (0cOGEHHO OCHOBHEIX) 32
cyeT peakuuu Maiisipa. DTo WuUIIOCTpUpyeTcs B Tab. 3.7 Ha NnpuMepe JIM3U-
Ha. C 3TUM 0coOEHHO MPHUXOAMTCS CYUTATHLCH, MOCKOJILKY JIM3UH SIBISETCA
JIMNMUTHPYIOLLIEHA AMUHOKHUCIOTOH BO MHOTHX 3€DHOBBIX [TPOOYKTaX.

Ta6auua 3.7. [MoTepst AM31MHA B MOJIOYHBIX NPOAYKTAaX

Temnepartypa, [Motepn
Mponykr °C Bpems L-au3unHa, %
Cpexee MOJIOKO 100 Heckonbko 5
MUHYT
O6e3xupeHHoE cyXoe 150 Heckonbko 40
MOJIOKO MHHYT
To xe 150 3 yaca 80

OnHako notepsi aMMHOKHCIIOT MOXET IIPOHUCXOUTh He TONBKO MpH 06pa-
30BaHUM MeEJIAHOMAMHOBBIX MTUTMEHTOB, HO M 3a CUYET peakLUMH paclaja I1o
CTpekKepy, KOTOPbIY CONPOBOXJAeT 3TH NMpeBpatleHusa. Pacnan no Crpek-
Kepy (cM. puc. 3.23) BKIIOYaeT B3aUMOAeHCTBUE ZMKAPGOHWIbHBIX fIpOMeE-
>KYTOUHBLIX MPOAYKTOB peakKLMW METaHOUAUHOO6pa30BaHUSI U AMUHOKHCIIOT.
[1pu aTOM OGpasyloTcs eTyure (pa3TNyHbIE aNbAETHUIbI, THPa3vHbI U Ip.) IpO-
IOYKTBI, BIUAOIIME Ha apoMaT. DTH BelllecTBa 06pa3yloTcsl B [IpoLlEcCe TEXHO-
Jlormyeckoii 06paboTku (NpH Beineuke xueba, odxapke KodeHbIX 3epeH, Bap-
K€), ¥ UX [osIBJIcHHE YacTo GbIBaeT CBA3aHO ¢ GOpMUPOBAHUEM XapaKTepHO-
ro [UIsl MpoJyKTa apoMara. 3amnaxu, NnosipisiolMecs B Mpolecce XxpaHeHUs,
MEHeE XeaTesbHbl, TOCKOJIbKY HapyllialoT NepBOHaYabHYIO OPTaHONIENTH -
4eCKYIo XapaKTepUCTUKY fIPOIyKTa.
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3.3. [Ipeapauienius y2reeodoé npu npouséodcmee nuuieasix HpodyKmos

0 )N\Hz ~ _NH,
+ R” Scooy —> R—CHO + + CO,
O OH
o3ynosa (apyrue aMHMHOKHCIIOTa anbIeriy eHONAMHUH
AMKapGoHIILHBIE
COCRUHEHHA) l

BO3MOXXHO NUPa3nHb
Puc. 3.23. Pacnan no Ctpekkepy

3Ty peaKuUIo UCTIONB3YIOT, YTOOLI M0Jy4aTh NPOAYKTHI C Pa3HbIM apoMa-
TOM — LIOKONada, Meda, xieba u ap. O6pazopaHHe apOMaTUYECKUX BEUIECTB
B o0LIEeM BU/IE NpeICTABIEHO Ha puc. 3.24.

MoXHO OTMETHTb IBa OCHOBHBIX NYTH hOpMHUPOBaHUS JIETYYMX apOMaTH-
YeCKHUX BelllecTB: 1,2- 1 2,3-eHoJ/IM3alMs B pe3y/ibTaTe YIOMUHAaBILErocs Bhillle
pacrnana KeTo30aMHUHOKHMCAOT. MeHblliasi ponb MPUHALNEXUT |,2-eHo/In3auuH,
MPOAYKTaMH KOTOPOil ABNAI0TCA OKCUMeTHIDYpdypon (n3 rekcos) v ¢pypody-
poJ1 (M3 neHTo3). 3-J1e30KCH03y103bl MOTYT BCTYIaTh B peakiLUIio C aMUHHbI-
MM cOeIMHEHNSIMH, HAIOLIYI0 MUPPOJIbHBIE afibleruasl. B peaynsrate 2,3-eHo-
Jin3auru obpasyercs Gosiee LIMPOKHUIA CMIEKTP NMPOJYKTOB peaklnM, BKIoYas
AUTWApONMPaHOHB! U PYPaHOHBI.

O3yn03bl ¥ Apyrue OIMKapOOHWIbHBlE COEIUHEHHUS MOTYT y4acTBOBaTh B
peakuuy pasnoxeHus CTpekkepa, B pe3yJibrare KOTOpPO# TPONCXOINT AeKap-
6okcwivpoBaHKe aMMHOKKCIIOT ¥ o6pa3oBaHKe anbaeruaos. O6pa3oBaBLIK-
ecs TaxuM oOpa3oM ajibaeruabl Heobs13aTeIbHO HYXHO paccMaTpyuBaTh Kak
BelleCTBa, HellOCPEeACTBEHHO YYacTBYIoLMe B 00pa3oBaHMH 3anaxa, OffHaKo
€HOJIaMWHbI MOTYT KOHIECHCHUPOBATLCA M JaTh Hauaio 3aMenleHHBIM NMUpa3u-
HaM, YacTO BCTpeYalollMMCA B BUJE JIETYUMX apOMaTUYecKMX COeIUHEHMUIA.

Hs; O Hs NH; HiC O
Pacnad no \(

CHO  Crpexeny” CHO
TTMPOBUHOrPaTH KA
anBReru
. N N\
] ? «— l
HSC,C\N?CH C\N,CHz
IMMETHIITNPAINH

Puc. 3.24. OGpa3zoBaHHe apOMATHYECKUX BELLECTB
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Inasa 3. Yanegoow

TIponyxr peakumun Ctpexkkepa, 06pa3oBaBLINIICS U3 TPOCTOTO IMKApOOHUIb-
HOTO COeIMHEHMS — MUPOBUHOTPATHOTO aJIbAErH1a, KOTOPBIH caM ecTb po-
AYKT Pa3/I0KEHMs Caxapa, — MOXET, KOHAEHCUPYACh, 06pa30BaTh JUMETHII-
MHUPa3uH.

B TO Xe BpeMsi B pslie ciy4aeB 00pa3oBaHWe MOCTOPOHHErO 3araxa B NU-
LIEBBIX MPOAYKTAX HEXeJIaTeJIbHO UK HemponycTumo. IToatoMy Heobxoaumo
3HaTh (PaKTOpPBI, BAUSIOLINE HA PEaKLMIO MeJTAaHOUAMHOOOPa3OBAHUS, YTOOLI
YNpaBAsTh MPOLIECCOM B HY)XHOM HamnpasieHuH. K atuM dakTopaM oTHOCAT-
cs TeMneparypa, pH, BnaxHocTb, HanM4ue ONpede/iecHHbIX MOHOB METaJIoB,
CTpyKTypa caxapa. KoHTpo/b yCNnoBHit BAXEH U C TOYKH 3PEHUS BO3MOXHOC-
TH NMOJYYEHUS TOKCHUYHBIX MPOAYKTOB AETpafjaliii. DTO MOXET KacaThC Tak
Ha3bIBAEMEBIX «[€PEMENaHOWAWHOBLIX» MPOAYKTOB, KOTOpPble MOTYT IaBaTh
HHUTPO30AMUHEI.

Bnuauue pH. Benuumna pH cpensl mMeet 3HaueHMe U1 peakiluu
Maiispa. U3 npearnonaraeMoro MexaHu3mMa MOXHO 3aKJIO4YUTh, YTO TIOTEMHE~
HME MOXET ObITb MEHee 3HaYUTETbHLIM B CUIIBHOKUCIION Cpede, MOCKObKY B
3TUX YCJIOBUSX aMUHOTIPYIINA U30TOHHpYETCS, M 06Pa30BaH1A MIIOKO30aMHHA
TIpoMCcXoAnThb He OyneT. [Tokasano, uyro npu pH 6 uMeeT MecTo HeGOJBIIOE TO-
TEeMHeHHUe, a Hanbonee OnaronpusitHasa obsactk pH nis peakuuu 7,8-9,2.

BnaxHocTs. V3yyeHue BIMSHUA BJIaXHOCTH Ha cucTeMy D-kcuosa
+ IIMUMH NM0Ka3a/1o, YTO MPU OYEHb HU3KOM U NpH OYeHb BLICOKOM COOEp-
XaHuu Biard (a,= 0 win a = 1) He HabnoaaeTCA NOTEMHEHUA, MAKCHMATb-
HOE Xe NTOTEMHEHNE UMEET MECTO ITPH NTPOMEXYTOYHBIX BJIarOCONEPXaHUSX
(cMm. . 10).

Temnepatypa. Habmomaerca yBeJudeHHE CKOPOCTH peakLUK MpU
NMOBLILIEHHBIX TeMnepatypax. [ToBeiieHne TeMneparyps!l Ha 10°C maer yBe-
JU4YeHue CKOPOCTH B 2—3 pasa.

Monb MeTannos. YcTaHOB/EHO NOBLILIEHHE UHTEHCHBHOCTH M0-
TEMHEHHUS1 B IPUCYTCTBUU MOHOB Meau U xene3a (Fe’*>Fe?*), noHsl Na* ad-
dekTa He JaBay.

OTciofia MOXHO MPEANOJIOXUTE, YTO POJIb UOHOB PsANia METAJUIOB B Deax-
UMM MOTEMHEHHUs CBA3aHA C OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIMM TIPOLEC-
CaMH.

CTtpykTypa caxapa Habmonaercs yMeHbUIeHHE CTOCOGHOCTH 00-
Pa3oBbIBaTh KOPHYHEBLIE MUTMEHTHI B psagax: D-kcunosza — L-apa6uuosa
(menTo3nt); D-ranaktoza — D-manHo3a — D-rmoko3a — D-¢dpykTo3sa (rex-
CO3Bl); MAJIBTO3a — JIAKTO3a — caxapo3a (amucaxapa). CreneHp 0bpa3opaHus
MUIMEHTOB MTPSMO NMPOINOPUHMOHANbHA KOMTMYECTBY OTKPHITBIX lerne# (cBobon-
HbIHi KapbOHUIT) caxapa B pacTBOpe. DTO MOATBEPXKAAET, YTO aMUHHBIN a30T
pearMpyeT C OTKPBITO Lienbio, KaK 00CY>KOanoCh BhILLE.

XapakTep aMMHOKHCIOTH . YeM Jayblile pacnonoXeHa aMUHO-
rpynmna oT KapooKCWIbHOMH, TeM aKTUBHEE AaHHAsh aMUHOKUC/IO0Ta B peakUUH
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3.3. llpeapawenus yzneaodog npu npoussodcmee nuujeavix npooyKmoe

Maiisipa. Takum oGpa3om, y-aMUHOMACASIHAasE KMCJIOTa BCTYMAeT B PeakKuMio
Jiyylle, YeM o-aMUHOMacJIsiHas1, a JIM3UH (3a CYET JAONOJIHUTENIbHOM e-aMHU-~
HOTPYNIIbI) — Jiyylle, YeM U30JeHLHUH.

Ecnu obpazoBaHKe KOPUYHEBLIX MTUTMEHTOB JUIS MU LIEBLIX TPOILYKTOB He-
XeNnareJlbHO, MOXXHO MHTHOMPOBATh NpOoTeKaeMble peakilii, HaripuMep, 3Ha-
YUTENbHBIM CHUXEHHUEM BaXXHOCTH (/11 CYXUX [TPOOYKTOB), CHUXKEHUEM KOH-
LieHTpaluu caxapa (pasBeneHueM), pH ¥ TeMnepaTypbl (11 XUAKUX MPOAYK-
ToB). MOXHO yOQIMTb OAUH U3 KOMIIOHEHTOB cyOcTpara (00biYHO, caxap).
HanpuMep, npu nojayueHuu SUYHOTO MOPOIIKA, YTOOLI HE JOMYCTHTH MOSIB-
JIEHUA 3anaxa, nepej CyluKoit 1obaBasAioOT IMIOKO300KCUAA3Y, YTO IPUBOAUT K
pa3pyuieHnio D-rnioKo3bl M 06pa3oBaHK0 D-TI0KOHOBOUK KUCIOTHI:

2A10K0300K cudasa

C6H1206 + HZO + 02 CGHIZO7 + HZOZ

D-raloxo3a D-rmokoHopas
KHesoTa

KpoMe ynaneHus caxapa, obpasylomuiicss nNpu 3TOM TEXHOJOTHYECKOM
TipUeMe MePOKCHU BOAOPOJA U MOBLILLIEHHE TEMIIEPATYPhl TPUBOAAT K CHU-
XEHMI0 DaKTepUaNbHOM 00ceMeHeHHOCTU (cM. Tabr. 3.8).

Tabanua 3.8. [lpHMeHeHHe MNIOKO300KCHIa3bl IIPH NMOTYYEHHU SHYHOTO NOpOoLIKa

Temneparypa, | YcnoeHas Bpems Konnuectpo Gaxrepuit, Thic, uepes
C OHLIEHTPauUHA | ynanenus —
¢depmeHTa | caxapa, yac 0y 15y 3y 4y
30 a 2,75 137 000 29 000 28 000 —
40 0,5a 3,75 137 000 400 95 —

Jlnsi npenoTBpalleH sl IOTEMHEHUs pbiObl, coaepxalliei 3HauUTeIbHble
KonuuecTBa pubo3bl, no6aBnsioT 6akTepnu Lactobacillus pentoaceticum, 06-
napaioie D-puboiHol OKCHAA3HOK aKTUBHOCTBIO.

XMMHUYECKUI criocod NHTHGUpOBaHUs peakUuMK Maitsipa — ucnosb3oba-
HMe CYILpUTOB — MpefcTaB/ieH Ha cxeMe (CM. puc. 3.25).

CopepxaHue cynbdHUTOB B xoie HepepMEHTaTUBHOTO [TIOTEMHEH U ITOCTE~
NeHHO CHUXaeTcs. B ofiHUX ciyyasix (HanpuMep, JUTA [I0KO3bi 1 aMUHOKHC-
J10T) NOTEMHEHNE MPEeKpalaeTcs MOJHOCTHIO €lle IO TOro, KaK COAepXaHue
CyNbPHUTOB CHU3UTCA MOYTH 10 HYNS. B IpyTHx (HanpuMep, 1l aCKOpOGHHO-
BOI KMCJIOTBl M aMUHOKHUCIIOT) OHO 3aMeyisieTcsi. HeogMHakoBast posib Cyib-
hHTOB OGBACHAETCA PAITMYMSMH B TPOMEXYTOUHBIX ITPOAYKTaX peakLMH, yya-
CTBYIOLLUX B GOPMUPOBAHUU OKPACKH.

Bojee Bcero nompBepXeHbl BAUSIHUIO CYJL(MUTOB TaKHe IIPOMEXYTOUHbIE
MPOMYKThI, KaK 3-1€30KCU3YJ03bl U HeHacblllleHHbIe 03yJ03bi. [lepBbie
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Puc. 3.25. Bo3aMoxHble MEXaHN3MbI 3alLINTHOTO NeHCTBUS THAPOCYNbGOUT-HOHA
MpH MOTEMHEHWH MUILEBLIX NIPOIYKTOB

06pas3yioT ¢ cyTb(PHTOM 06paTHMbIe COEIMHEHUS U 3aMeUTSIOT peaklHio, BTO-
phle 06pa3yloT HeoOpaTuMoe 106aBOYHOE COeTMHEHHE, B PE3YJIbTaTe YEro ITOT
MPOMEXYTOYHbBIH MPOAYKT CTa0WIU3UPYETCS, a TIPOLiece MOTEMHEHMS 3a1Ep-
SKHBAeTCs A0 TeX Nop, MoKa cybGHT He OYIeT MONHOCTbIO UCIONb30BaH. OTH
IOTIOJIHUTENBHBIE TIPOAYKThI ObUTH (DaKTUUECKM BbLAETEHBI U3 MOJENBHBIX Cpell
W UIeHTMGHUUMPOBaHb! B IMULLIEBLIX MPOAYKTAX.

Oxcua cepbl (SO,) M ero NPOU3BOAHbIE MOARJISAIOT PEAKLMIO TOTEMHEHHS
B MTUILIEBBIX IPOAYKTaX, OHAKO X TPUMEHEHUE OrPaHMUNBAETCS BO3ZMOXHOC-
TbIO 00pa30BaHusA B CYJIbPUTUPOBAHHBIX MHUILIEBLIX MPOAYKTaX claboToKcHy-
HBIX KOMNOHEHTOB. ITOMCKH ApYriX MHTMOUTOPOB MPOAOJDKAIOTCS, OMHAKO Hai-
JIEHHBIE O HACTOSALLIErO BpeMeHH 3aMEHUTeNIM (LMAaHUAbI, AMMENOH, TUIPOKCH-
JJaMMH, TMIpa3uH, MepKarTaHbl, OpOMHH) HEMIPUEMJIEMbI M3-32 TOKCUYHOCTH.

OHaKo 3TOT NYTh 3aLUMUTHI OT MOTEMHEHUS HE MPeAoXpaHIeT MPOAYKTH
OT [TOTEPH aMUHOKHUCJIOT (HarpuMep, JTU3HUHa), TTIOCKOJbKY peakUuus € Cyib-
(hbHUT-MOHAMM NIPOTEKAET Ha MOCJIEAHUX CTAAUAX METaHOMAHHOOGpa30BaHMsI.
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3.3. llpeapawierun y2neeodoe npu npoussodcmee nugessix npodyknioe

Kpome Toro, ruapocynbpUT-HOH NpakTHYECKH He HMeeT BIMSAHMA Ha peak-
umio CTpekkepa.

B 3aksiioyeHHe ciiefyeT OTMETHTDb BaXXHbie MOMEHTbLI OTHOCHTENILHO peak-
LIMY MeJlaHOMIMHOOOpa3oBaHHsl, KOTOpbIE JOJIKEH 3HATh U YYUTHIBATDb IU-
1IEBUK-TEXHOJIOT.

1. O6pa3oBaHHe MeTaHOMAUHOBBIX MUIMEHTOB MOXET ObITh XeJaTeJbHO
WJIM HeXeJlaTe/IbHO, TaK Xe KaK U pa3BUTHE 3arnaxa — B 3aBUCHMOCTH OT BUAA
NpoayKTa.

2. MoxeTr UMeTh MeCTO MoTeps He3aMeHUMBbIX aMHUHOKHUCIOT (0COBGEHHO
JIMIMUTHPYIOLLKX), T. €. OTepst MUTaTeNbHON LIEHHOCTU MPOAYKTA.,

3. EcTb eaMHMYHble NYOINKALIMH, B KOTOPbIX yKa3blBaeTcs, YTO HEKOTO-
pble MPONYKTHl peakuuu Maiigpa MoryT ObiTh MyTareHHbIMU. B yactHoCTH,
TIPMBOAATCS JaHHbIE O MyTareHHOCTH HEKOTOPLIX MpoAyKToB peakuuu D-riio-
Ko3bl U D-pyKkTO3bl € L-TM3MHOM MM L-rnyTaMUHOBO# KHMcOTOMR. DddexT
OBl POAEMOHCTPUPOBaH Ha MpuMepe caibMoHeUIbl TA-100, onHako B 60/1b-
LIMHCTBE paboT MyTareHHOCTb MPOAYKTOB OCMlapHBaeTcs.

4. ITpooykThl peakliMii KapaMenu3alMyu U MeTaHOMAMHOOOPa3oBaHUS U
obpazoBaHWe apOMaTHYECKHUX KOMITOHEHTOB, COMYTCTBYIOIllee STUM peak-
LUMAM, UMEIOT DoNblIOE 3HaYeHHWe BO MHOTUX MULIEBLIX MPOU3BOACTBAX ANS
NOJIy4eHHsI NTPOLYKTOB C KPaCUBbIM LIBETOM M XapaKTepHLIM apoMaToM (xie-
borneyeHye, NPOU3BOACTBO Oe3aTKOroNIbHBIX HAMUTKOB W NMUBAa, KOHIUTEP-
CKHX U3 U Ap.). B MHBIX cnyyasix (HanpuMep, NIpY4 KUCIOTHOM CIOCo-
Oe NMony4yeHUs TNI0KO3bl) 0Opa3oBaHHe TaKUX NPOAYKTOB XapaKTepHU3yeTcs
KaK HelOCTaTOK, NOCKOJIbKY yXydulaeT KayecTBO MNoJiydaeMbIX CUPOTOB U
BeJET K ONpe/ie/ieHHOM NMoTepe BaXXHbIX KOMMIOHEHTOB NepepabaTbiBaeMoro
ChIpbA.

5. IpoMexyToyHble MPOAYKThI peakUM Maiisipa o6nanaloT aHTHOKHUCIU-
TeJbHOW aKTUBHOCTbIO. EcTh JaHHble Ha MOOENbHBIX CPeaax, YTO MPOAYKThI
PpeakL MU NOTEMHEHHs IIIOKO3bI U MIMLIMHA IOHUXAIOT CTETIeHb MOrIOLLEH WS
KHMCI0poAaa U 06pa3oBaHusi NEPOKCHUIOB U3 [IPOU3BOIHBIX TMHONEHOBOM KKC-
JIOTBL. 3TO OGBSICHSIETCS TEM, YTO NNPOMEXYTOYHBIE NPOAYKTHI pacnana ppyk-
TO30aMMHa, COeIMHSASCh C NepoKCUIaMU UM CBOOOIHBIMU paJuKalaMHy, 3a-
MEMIAIT OKMCIUTENbHBIHA Npouecc. CooTBeTCTBYIOLIEE PEryIHPOBaHHE pe-
akuMu Maitsipa B xoae NMpoM3BOACTBA MULIEBOrO NMPOAYKTa MOJOXHUTEIbHO
CKaXKeTcsl Ha ero KayecTBe B Ipoliecce XpaHeHusl.

6. TlomuMo TOrO, YTO peakums Maiisipa cokpalliaeT cogepXaHre aMUHO-
KHCJIOT, eCTh 10KA3aTe/IbCTBa, YTO 06pa3oBaBLUMeCs IPOAYKThI 3aTPYIHSAIOT yc-
BoeHHe OenkoB. BnugHue npoaykToB peakuuu Maiisipa Ha 3¢ dekTHBHOCTDL
MCIOJIb30BaH M GeKa MOXHO NOKa3aTh Ha clielylolleM npumMepe. Y Kpbic, co-
IepXaBLUMXCsl Ha Ka3eMHOBOM paliuoHe, BkiioyaslueM 0,2% cMecH rnpopea-
TMPOBABILHX IJIFOKO3bl M IMMLMHA, HabMoAanoch 3aMeJieHre pocta Ha 40%.
HopMa ynepxuBaeMoro ¢ nuiueit asora nagana c 49 o 31%. ITpoMexXyTouHble
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Inasa 3. Yaneaodu

NMpOAYKThl peakiiid Maiisipa, npMBeaLINe K TAKUM MOCAEACTBUAM, MICHTH-
¢$MLUHMpOBaHbI He ObUIH.

Oxucnexme B anbgoHOBbIE, AMKAP6OHOBBIE
M YPOHOBbIE KMCIIOTbI

JlejicTHe okHcaHTeneil. CIOCOOHOCTD a/IB103 K OKUCIEHHIO TAKXKE UMEET
3HayeHHUe T IMUILEBBIX MPOAYKTOB. [1pyu onpenesieHHbIX YCIIOBUSX BO3MOX-
HO OKMCJIEHHE B aJIbJOHOBLIE KUCIOTHI, TpUYeM f-dopMa okucaseTcs 6bICT-
pee, 4yeM a-¢opMma. [1poayKToM OKHCIEHUS SIBJISIETCSA P-JIAKTOH, KOTOPbIM
HaxoIUTCsl B pABHOBECHUM C y-JTAKTOHOM M cBoOOLHOI popMoii albJOHOBO#
KucioThl (cM. 3.26). INocneauss dopma npepanupyet nmpu pH 3.

CH,0H CH,OH
OH Br/OH O—Br _
—_—
HO\QH
H
D-rnioko3a

CH,0H HOH,C
— H&Qnar . — H@=O
H

[MIOKOHO-Y-N1aKTOH / TMOKOHO-P-NIaKTOH

H,OH

OH

H H COOH

OH

Puc. 3.26. Oxucnenure D-rmokossb

I71I0KOHO-P-JIaKTOH MOXET MPUCYTCTBOBATh B IMUILEBLIX IPOAYKTAaX B yMe-
PEHHO KUcJoi cpele, KOrla UMeeT MecTO MeAJICHHas peaklusi, HallpuMep,
ApH MMOJy4YEHNH HEKOTOPBLIX MOJIOYHBIX TPOAYKTOB.

[Mpy neiicTeum Gosee CUNBHBIX OKUCANUTENEH (HarpuMep, a30THOM KHcC-
JIoThI) 00pa3yloTcsi AMKapOOHOBbLIE KUCIOTHI.

OkHcieHHe B YPOHOBbIE KUCIOTbI BO3MOXHO TONBKO MPH 3aluTe kapbo-
HWIbHOM rpynmsl (cM. 3.27).

160
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CH,0OH

HO g (cco /%{ P10,
OH H*
/O \_-CH3
OH HyC7/ \
CH; CH;

1,2-3,4-n1-O-H30TIpOTIMTUIEH -
a-D-ranakrompaHola

D-ranakrosa

COOH
Pi/0, HO u
OH
H
1,2-3,4-11-O-U30nponuanaen- D-ranakronupatdypoHoBas
o.-D-ranakTypoHoBast KHC/I0Ta (D-ranakTypoHoBas) KHcioTa

Puc. 3.27. OxucaeHue D-ranakto3sl B D-raiakTypoHOBYIO KUCIOTY

OnMH M3 NPOMbILUIEHHBIX CIIOCOOOB MONYUEHUS [NI0KYPOHOBOM KHCI10-
Thl — OKMCJIeHHe [IpY M'MIPOIM3e KpaxMaia — MpuBeleH Ha puc. 3.28.

OOH OOH
0 0 HNO,/NO, 0 0
— 5
o 0 0" "o 0

Puc. 3.28. [TpomexyrouHas cTanus NpOMBIILIEHHOTO NOJYYeHUS [JIIOKypOHOBOA
KUCJIOTbI (OKUC/IEHHE)

YpoHOBbIe KMCIIOThHI paclpocTpaHeHbl B npupone. HekoTopble UX HUX
SIBJISLIOTCSE CTPYKTYPHBIMM KOMITOHEHTaMH [TOJIMCaXxapU10B, UMEIOILIUX BaX-
HOe 3HayeHMe B MMULIEBLIX [Ipolieccax, TaKUX KaK rejieobpa3oBaHue U 3ary-
cTeBaHUe — 3TO NeKTHH (D-rasakTypoHOBas KKC/I0Ta), ajiIbTMHOBast KUC-
JloTa U3 MOpcKUX Bogopocieil (D-MaHHypoHOBasi KMCI0Ta, G-IYJypOHO-
Bast KUCJIOTa).

Oxucienye, Karaimsnpyemoe depMeHTaMH. 3/1eCh IIpeX/e BCEro CAEAyeT
cka3aTb 06 OKUC/IEHMH TJII0KO3bI 10 BO3NEICTBUEM INIIOKO300KCHIA3bI.

C TOYKM 3peHMs TPUMeHEHHA B MHLIEBIX TEXHONOTUAX [IPENCTaBAAET UH-
Tepec CUCTEMa [JII0KO300KCHAa3a—Karaasa.
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Tnaea 3. Yenesoosi

[Imoxo3ookcuaasa (B-D-rmoko3a: 0,-okcuaopenykrasa) obnanaeT UCKIo-
YUTEJLHON CreHUUYHOCTLIO MO OTHOLUIEHUIO K MToKo3e. Ee meiicTBue 1no-
Ka3aHo Ha CxeMe, IpVMBEeHHOM! Ha puc. 3.29.

CH,OH H,OH
5o + B-®AIH
HONGH OH eniokodookcudaza H H B-DALH,
OH H
+ H,0
o-D-rnokosa B-D-r110KoHOM3aKTOH
H,OH
OHH COOH
H
H

D-rni0KkoHOBaA KHCA0T2

®AIH, + 0, —> ®AI + H,0,
17884}
2/0K0300KCUda3a

CH,0,+HO0+0, — CH,0,+H,0,

Kamanaia

2H,0, ——— 52H,0+0,

cucmema. 2A0Ko-
C6H1206 + 02 —> 2C6HIZO7

300kcudas3a + kamaaasa

Puc. 3.29. [IcicTBYE IIOKO300KCHAA3HI

OTa peakuus ssasseTcA 3PpPeKTUBHBIM METOXOM YAAIEHUS KUCIopoda
K3 HallUTKOB (COKOB, MMUBa), MOCKOJIbKY KUCIOPOJ y4acTByeT B 0bpa3oBa-
HHMU MEPOKCUAOB ¥ BELIECTB, NMPUBOOSIINX K U3MEHEHHIO LIBETA M 3anaxa
HPOAYKTOB.

B 1a6s1. 3.9 u 3.10 npecTapfeHsl JaHHbIe, XapakTepu3ytoive 3ddbeKTiB-
HOCTb YHQJIEHUS KUCOpOda U3 COKOB M NMUBA. JaHHbIE MO UCMOJb30BaHUIO
ruapocyibguTa (MPeacTaBIeHHbIE 11 cpaBHEHMS B Tabn. 3.10) noka3biBawoT,
470 3 PEKTHBHOCTh NPUMEHEHUS [TIOKO300KCHAa3bl HECPABHEHHO BhILIE —
KOJIM4eCTBO KHCJIOPOAA YXKe 4Yepe3 HEJleI0 XPaHEHUs! B 3TOM cllydyae 3Hauyu-
TENBHO MEHbILIE, YEM B Cliydae IpMMeHEHUS THAPOCYIhdHUTA.

IIpyMeHeHWE MMIOK0300KCHAA3kI 1aeT BOSMOXHOCTh MHTMOMPOBAThH NMPO-
TeKaHUe peakuy Maiisipa.
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3.3. [lpespawienus yeneeodog npu npoussodcmae nuijeabix npodyxmoe

TaGanua 3.9. lNprMeHeHHe M1IOKO300KCHAA3b Ta6auua 3.10. JeiicTBue
(nobasneHa nepen 3aKynopkoit OyTbLI0K) FJIIOKO300KCHAA3b! [PH
IS yAaNieHUsl KUcnopoaa u3 cokoB (3a 30 y) XpPaHEHUU NHUBa
Conepxanue | YnaneHHoro Ocranocs Kuciopona
Cok Onswir KucJopona, cM’ | kucaopona, % )](31:::1::: (MM PT. cT.) pK
Anenbcu- | KoHTponb- Hus, HoGan/IeHiH
HOBBLI | HBbIi 45 0 Ineji | IIOKO30- | THApo-
Co OKCUIa3bl | cynbguta
€pPMeH - 4 8
TOM 2,3 49 943 1280
1 K 7 407 1170
HMOH- OHTPO/b-
HBIA HbI# 3,6 0 30 346 915
C depmen- 60 152 544
TOM 1,9 47 90 80 194
180 49 160

Mpoueccu 6poxxeHusn

bpoxeHue — npotiecc (B KOTOPOM YYacTBYIOT yI/IeBOJbl), UCTIONB3YeMbIil B
psie IMUILEBBIX TEXHOJOTUI: BO BpeMsl TECTONPUTOTOBIEHUS NPU U3FOTORJIE-
HUM xJ1e0a, B MPOU3BOACTBE NMUBA, KBaca, CIIUpTa, BUHA M APYTUX NPOAYKTOB.

CniyproBoe 6poXeHUe OCyLLECTBIsIETCA 61aronaps XU3HeAesATeIbHOCTU
psAna MUKpoopraHuaMoB. Haubosiee THUMMYHBIMUA OpraHU3MaMy CIUPTOBOIO
OpOXEeHHUS ABNAIOTCA APOX XM poaa Saccharomyces. CyMMapHO CAUPTOBOE
OpoXeHHEe MOXeT ObITh BLIPAXEHO CAEAYIOLUIUM YpaBHEHHUEM:

C,H,,0,=2CO, + 2C,H,OH

3JTo cyMMapHOoe YpaBHEHHE He OTpaxaeT Toro (hakTa, HTo 00bIYHO, KpOMe IJiaB-
HBIX [TPOAYKTOB 6pOXeHHs — 3TUIOBOIO CIIMPTA U YIJIEKHUCIIONO ra3a, BCerfa B He-
3HAYMTEILHOM KOJIMUECTBE 0Opa3yloTcs HEKOTOpbIe APYTHE BELECTBA, HarlpUMep,
SIHTapHas1, TMMOHHAs KHCI0Ta, a TAKOKE CMECh aMUIIOBOTO, U30aMWJIOBOIO, OyTHI10-
BOTO Y APYTUX CIUPTOB, YKCYCHAsA KMCJI0Ta, IUKETOHBI, YKCYCHBII anbaerut, riu-
LEepVH M PAO APYTHUX COSINHEHUH, OT HATUYUA HUYTOXHKIX KOJIMYECTB KOTOPBIX
3aBUCUT crieLiMdHYeCcKU il apoMaT BrHa, TKBA U APYTHX CIIMPTHBIX HANIMTKOB,

PasHble caxapa cOpaxXHBarOTCs APOXKAMY C Pa3NUYHON ckopocThio. Hau-
6osee Jierko MoaBepraloTcs cOpaXBaHUIO IJI0Ko3a U GpyKTo3a, MeANIeHHee
— MaHHO3a, ellle Me/UIeHHee — rajlakTo3a; MeHTOo3bl IPOXXKaMH He cOpaxu-
BatoTcs. Y3 aucaxapuaoB XOpoLIMM cyGCTpaToOM CIIUPTOBOro 6poXeHUs siB-
JIFIOTCS caxapo3a ¥ MasibTo3a. OnmHako oba caxapa cOpaXXuBarOTCs TULIb [10C-
Jie NpeJBapUTebHOTO MMApOJi3a Ha COCTaBIsIIoIINE UX MOHOCcaXxapybl (ep-
MEHTaMy o-TIMKO3uaa3oi Y B-dpykTodypaHo3maa3on JpoxOKe.

B npucyTCTBUU KMCROpOAa CIMPTOBOE OpoXeHHe NpeKpaliliaeTcsl ¥ NpOX-
XU AOJTYYaloT S3HEPTHIO, HEOOXOAMMYIO 1 UX Pa3BUTHA U XU3HeAEATeAbHO-
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Thaga 3. Yeneaodsi

CTH, MYTEM KUCJIOPOAHOIO AbIXaHHUA. [1pH 3TOM ApOX KU TpaTAT caxap 3Ha4u-
TeJIbHO 9KOHOMHee, YeM B aHa3poOHkLIX yesioBHAX. [IpekpalueHHe OpoXeHus
NoJ, BIUSTHUEM KHUcIopoa Nojlydiio HaspaHMe «3¢ggekT [lacrepa».

Jpyroit B1a 6poxeHuUs, BaXXHbIH IS TTHLIEBLIX TEXHOJIOTH, 3TO MOJIOY -
HOKHCJOe 6poxeHHe, IPH KOTOPOM M3 OQHOI MOJIEKYJIBbI TeKCO3bl 06pa3y-
I0TCA 1BE MOJIEKYJIbl MOJIOYHOM KUCIIOTHI:

CH,,0,= 2CH,—CHOH—COOH

MoJtoUHOKHCNI0e GpoXKeHHE UrpaeT OYeHb 0ObIIYIO POJIb IIPH MPOU3BOI-
CTBE€ MOJIOYHOKHCJIBIX MPOAYKTOB (MPOCTOKBaIlW, auHAoPUINHA, Kedupa, Ky-
MbICa), [IPH H3TOTOBRIEHUH KBaca, XJIeOHbIX 3aKBaCOK M «KMIKNX APOJOKE» s
xJ1eboreyeH s, Npy KpallleHMU KaImycThl, OIypLIOB, [IPH CUJIOCOBAHHUU KOPMOB.,

Bce MMKpOOPraHM3Mbl, BbI3bIBAIOLIIME MONIOYHOKKMCNIOE GpoXeHHe, pa3-
LeJIAIOTCA Ha Be GobLUMe IPYIIbI.

K nepBoit rpynne npuHamiexaT MUKpOOpraHU3Mbl, MoaobHble Strepto-
coccus lactis, sBnsoUIMecs HICTHHHBIMH aHa3po6aMM 1 cOpaXMUBaloLLHe reK-
€03bl B TOUHOM COOTBETCTBHUH C BbIlLIENPHBEACHHBIM CYMMapHbIM YpaBHEHU -
€M MOJIOYHOKHMcNIoro 6poxeHus. MIx Ha3biBaloT roMo¢p eEpMEHTaTHB -
HbIMHU MOJTOYHOKHUCIBIMH OaKTEPUAMH.

Bropyto rpymniry obpasyior retepodepMeHTATHBHBIE MOJOYHO-
KHCble 6aKTepHM, KOTOpbIE, KPOME MOJIOUHOI KUCIOThI, 00pa3yioT 3HAYHTETb-
Hbl€ KOJIMYeCTBa APYTrUX MPOAYKTOB, B YaCTHOCTH, YKCYCHOM KHUCJIOTBI M 3TWIO-
BOTIO CIMpTa. XapaKTe pHbIM NpeACTaBUTEIEM BTOPOii FPYITEI MOTOYHOKHMCITBIX
6axrepuii apnseTcst MUKpoO Bacterium lactis aerogenes, obpasytomiuit Mojou-
HYI0, YKCYCHYIO KUCJIOTBI, 3THIOBBIA CITUPT, YTIIEKUCIBIA a3, BOJAOPOA U Me-
TaH. B yacTHOCTH, 3aMeTHOe coiepXkaHH e MOJIOYHOM M YKCYCHO KHCIOT B pXKa-
HOM TecTe (M pXXaHoM xi1ebe) o6bsicHseTCs TeM, YTO NpH OpoXeHHUH ero, Hapsi-
Zly CO CIIMPTOBBIM 6pOXEHHEM, IPOMCXONT TAKXKe MOJIOYHOKMUCTIOE OpOXEHME,
TIpU KOTOPOM HaKarUTMBalOTCA KaK MOJIOYHAsA, TaK U YKCYCHasi KUCJIOThI.

3.4. PYHKLUHNN MOHOCAXAPUAOB
U ONUIFOCAXAPUAOB B NMULLEBLIX MPOAYKTAX

MapodunsHoCcTb

TMApodpUNBbHOCTb — OHO U3 OCHOBHBIX (PU3INYECKHUX CBOICTB YI/IEBOJOB,
NOJIe3HBbIX IS MUILEBbIX MPOAYKTOB. IapodunbHOCTL O0GYCIOBIEHa HANK-
ypeM MHoroyucieHHbIX OH-rpynn. OHM B3aMMONENUCTBYIOT C MONIEKYJIOH
BO/IbI TTOCPEACTBOM BOAOPOAHOIA CBSI3M, IPUBOAS TAKUM 06pa3oM K CONbBa-
TaUMHK M (WIKM) K pacCTBOPEHHIO CaXxapoB U MHOTMX HUX MOJIUMEPOB. DddexT
CBSI3bIBAHUSA BOAbI B 3HAYMUTEJILHOI CTENIEHU 3aBUCHUT OT CTPYKTYPhI caxapa.
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3.4. Oynxyuu mornocaxapudoe u 0auzo0caxapudod 8 NUIEEsLx npodyKmax

TaGnuua 3.11. AGcopbuus Boasl caxapamu [Fennema, 1985)

Abcopbuus Boani (20°C), %, npu OTHOCUTENBLHOM
Caxapa paBHOBCCHOﬁ RIAKHOCTH U BpEMCHU

60%, 14 60%, 9 nxeit | 100%, 25 oHe#
Iiokoaa 0,07 0,07 14,5
®pyxTo3a 0,28 0,63 73,4
Caxaposa 0,04 0,03 18,4
MajtsTo3a-aHruapo 0,80 7,0 18,4
Massro3a-ruapar 5,05 5,1 —
JlakTo3a-aHruapo 0,54 1,2 1,4
JlakTo3a-ruapar 5,05 5,1 —

Tak, naHHble Tabn. 3.11 WLTIOCTPUPYIOT, YTO, HANpUMep, PPYKTO3a 3Ha-
YUTesIbHO GoJjiee FTMTPOCKOMNMYHa, YeM D-ri1ioko3a, XOTS OHY MMEIOT U OUHa-
KOBO€ YHMCJI0 THAPOKCHNbHLIX rpyni. [1pu 100%- i1 papHOBeCHOM OTHOCUTE b~
HOM BJIaXXHOCTH BO3/[yXa caxapo3a U MaibT0o3a CBA3BbIBAaIOT OLIMHAKOBOE KOJM-
4eCTBO BOABI, B TO XK€ BpeMsl JJAKTO3a ropa3io MeHee TMrpocKonuyHa. [uapar-
Hble GOpMBI, UMEIOILIME NTPOYHYIO KPUCTAJLIMYECKYIO CTPYKTYpY, B MEHbllled
CTEeINeH!U crocobHbl abcopbHpoBaTh Bary.

Cnenyet OTMETUTD, YTO HEOYHILIEHHbIE caxapa WK caxapHble CUPOTTLI B 60/1b-
LIei CTETEHH CTIOCOGHBI aGCOpOMpOBaTh BOAY, YeM OuHIlieHHbIe caxapa. [1puun-
Ha 3TOrO 3aKJIoYaeTcs B TOM, YTO [IPUMECH TPENSITCTBYIOT 00pa3oBaHUIO BOAO-
POIHBIX CBsI3eil Mexay MosiekynaMy caxapa U OH-rpynnbl caxapoB cTaHOBSTCS
6oJiee DOCTYTTHBIMU TS CBSI3bIBAHMS BOABI TOCPEICTBOM BOAOPOAHLIX CBA3EH.
CrocobHocTb CBA3BIBATL BOAY H KOHTPOJIMPOBaTh aKTUBHOCTb BOAHI (a,) B IH-
LIEBLIX NPOAYKTaX — OAHO M3 HanboJiee BAXHbIX CBOHCTB yTJ1eBoAOB (cM. Ii. 10).

bnaronapst sToMy CBOMCTBY MOXHO (B 3aBMCUMOCTH OT BUJa NPOIYKTa) pe-
I1aTh BOMPOC — HAX0 JIU TUMUTHPOBATh NOCTYIUIEHHE BIark WX KOHTPOJIHPO-
BaTh ee notepto. HanpuMep, 3aMopoxxeHHbIe NeKapcKue M3feNust He JOJDKHbI
collepXaTh GONbLIIMX KONUYecTB aGcopOMpOBaHHOl BNaru, NOSTOMY B 9TUX U3~
Jenusx Gosee LesecooOpa3HoO UCTIONb30BaTh TaKUE caxapa, Kak MajIbTo3a, J1ak-
To3a. B Apyrux ciyyasx Heo6xoaMM KOHTDOJIb & , YTOORI HE IPOMCXOANIA NIOTe-
DSl BJIary MpHY XpaHeHWH. 3TO OTHOCUTCH K KOHAUTEPCKAM Y MEKapCKUM Tpo-
JyKTaM. 31ech XOpOIlive pe3y/ikTaThl AaeT NPUMeHeHHUEe TMIPOCKOMMYHLIX ca-
XapoB, 3¢pPHOBbIX CUPOIIOB, PPYKTO3HBIX CHPOIOB, MHBEPTHOTO caxapa.

Caa3biBGHME apoMariyecKmux setuecrs

Jnsi MHOTHX MUIIEBBIX NMPOAYKTOB, NIPH MOAYYEHUH KOTOPBIX MUCIONb3Y-
I0TCSl pa3Hbie BUABI CYUIKH, YIJIEBOIbl SIBSIOTCS BAXHBIM KOMIIOHEHTOM,
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CI'[OCOGCTBY]OLL[HM COXpaHEeHUIO UBeTa U JIETYYUX apOMaTH4Y€CKHX BELIECTB.
CYLL[HOCTI: 3TOro 3aKJiloyaeTcs B 3aMeHe B3aMMo/leiicTBUS caxap—Bo/ia Ha B3a-
UMoOJeHCTBHE €axdp—dapOMATHUHYECCKOC BCILUCCTBO!

Caxap—Boua + apoMaTH4YeCcKoe B-BO —> caxap—apoMaTHiecKkoe B-BO + Boja

Jletyune apoMaTHyeCcKHe BELUECTBA — 3TO MHOTOYKMCIIEHHad IpyIna Kap-
GOHMIBHBIX COeMUHEHH (aIbAETHIbl, KETOHEI), TPOU3BOAHBIE KApOOHOBbIX
KHCIToT (3¢Uphl) U Ap.

CnocoGHOCTD K CBA3bIBAHUIO apOMaTUYECKHUX BEllleCTB Y IYcaXapUIo0B Bhbl-
paxeHa B GoJibliieli cTereHH, YeM Y MoHocaxapuaoB. OYeHb XOpOLUMMH (PHK-
caTopaMM apoMata ABJSIOTCA LMKIoaeKCTpUuHbI (aekcTpuHbl LllapanHrepa
(cM. puc. 3.30)), KoTopble 06pa3yloTcs MPU AeHCTBUM Ha KpaxMasl aMWiasbl
Bacillus macerans.

Puc. 3.30. dexcrpuubl LlapauHrepa

OddexkTUBHEIMU PUKCaTOpaMy apoMaTa M KpacsiLIMX BELLECTB SIBIAIOTCA
OoJsibLIMeE yIIeBOJHbBlE MOJIEKYJIbl, HalpuMep, r'yMMuapabuk. O6pa3sys 1JeH-
Ky BOKDYT 3THX BELUECTB, OH MpeNsTcTBYeT abcopbLKK Baru v rnoTepe ee 3a
CYeT UCMapeHUs] U XHMHUYECKOro okucieHust. bonbluiuM nporpeccoM B GuK-
CallMM MHUILUEBbIX apOMATOB SIBJISIETCSA UCIOJb30BaHME B TeXHMKE MUKpPOKar-
CYNMpPOBaHUA cMeceil ryMMMapabuka 1 XelaTUHa.

O6pa3osanue npoaykTos HepepMEHTATUBHOIO
noTeMHEeHMs U NULLEBOro apomara

Kak YX€ OTMEYaIoCh, pcakKLIHMH HCQ)CPMCHT&TV[BHOFO NNIOTEMHEHHUA NalT
OKpalll€eHHbIE MEJIAHOUAWHOBBIC MUTMEHTHLI H MHOTO pa3H006p33Hle JIETY-
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YuX KOMIOHeHTOB. UMEHHO OHM OTBETCTBEHHBI 338 TOT WIM MHOMH 3anax Nnu-
1[eBbIX MPOAYKTOB, B Mpoliecce NPOU3BOACTBa KOTOPLIX TPUCYTCTBYET Tell-
JioBast o6paboTka. [1pu 3TOM cineayeT UMeTh B BUAY, YTO B ODHHUX Cy4adX UX
obpa3zoBaHue UMeeT MOJOXUTENbHOE 3HaUeHHMEe B O0LIeN OlLEHKe KayecTBa
MUIIEBOro NMpPOAYyKTa, B APYTMX — MOXeT OblTh HeXxenarenbHo. [IpoayKThl
peakuHMH HepepMEHTATUBHOIO MOTEMHEHHUA MOTYT He TO/IbKO NpHUAaBaTh LIBET
MpOAYKTY, HO U BJIUSThL Ha Apyrue ero cBoiictsa. Hanpumep, MoXHO oTMe-
TUTb OBOKWCTBEHHYI0 QYHKLMIO MabToNa K aTuAMansTona. CaMu 1o cebe
OHU UMEIOT CUNBHEIM KapaMeJibHBIN apoMaT 1 obnanaioT chanocthio. Kpo-
Me TOTO, MaJibTO/ BIIMSIET Ha TEKCTYPY MUIIEBOro MpoayKTa, naBasi 3¢ gekT
OosibLLel «GapxaTcTOCTH». 30MankTo, [0 CpaBHEHMIO C MAIBTOJIOM, TTpH-
MepHO B 6 pa3 6osiee addeKTHBEH MO Noka3areo cnafocti. I1ponykThi Tep-
MHUYECKOIO pa3lioXeHMs caxapoB BKJ1lOYaloT NMpaHoBLle U GypaHOBLIE CO-
eAMHEHUA, a TakKe GypaHOHbBI, TaKTOHbI, 3QHPHI; HATUYUE TeX UITU UHBIX
apoOMaTHYeCKHUX COENMHEHMIA MpHaaeT KaXIoMy MPOAYKTY MPUCYUIHHA eMy
apomar.

Ilpu npoTekaHuH caxap-aMUHHOM peakiiuy Taicke o6pa3yloTcs apoMaTH -
YecKHe BellleCTBa — UMUAA30JIbI, TUpa3uHbl, MTHppoJibl U ap. Hanpumep, npu
B3auMoeicTBUM D-rnoKo3bl ¢ aMMHOKHcAoTaMu nipu 100°C MoxeT npony-
LIMpoBaThCsl KapaMeJbHbIM apoMar (eciiM MchoJib3yeMasi aMMHOKUC IoTa —
TJIMLIMH), apoMaT pXaHoro xyieba (BajluH), wokojana (rawtamuH). Kpome
TOro, obpa3oBaHKUE TEX WIM MHbBIX aDOMaTUYeCKHX BELIECTB 3aBUCHUT OT TeM-
nepatypsl. Hanpumep, npu peakiinu D-ratoko3sl ¢ BajitHoM nipu 100°C —
olLIyIlAeTCs apoMaT pxaHoro xieba, a npu 180°C — apoMar okosaaa; ¢ npo-
auHoM — npu 100°C — 3anax xapeHoro 6enka, a ripy 180°C — apomar, npu-
CYLLUM MeKapCKUM U3geauaM. [ucTuanH npu peakunu ¢ D-rmoko3oii (100°C)
He [aeT HMKaKoTo apoMarta, a npy 180°C — 3arax xxeHoro caxapa. ApoMar,
TIojtyvyaromuniics npyu peakunu D-IoKo3bl ¢ cepocoiepxalliMK aMAHOKHC-
JIOTaMHM, OTIMYEH OT APYTHX aMUHOKHCAOT. Tak, npu B3auMoneicrsruu D-rito-
KO3bl C METMOHMHOM IOJy4aloTcsl NPOAYKTHI, MMEOLIMe 3amnax kapTodensd, ¢
UMCTEMHOM M LIMCTMHOM — 3amax XXapeHoro msca. C 3TUM HeoOX04UMO CYH-
TaThCA MPH [IPOU3BOACTBE THILEBbIX MPOAYKTOB, U B psile Cly4yaeB, C TOYKH
3peHUs NOTPEOUTENBCKUX CBOICTB, KOJIMUECTBO IETYUHMX apOMaTUYECKMUX KOM -
MOHEHTOB J0/IKHO OrpaHHYMBATLCS.

Cnapoctb

OunyleHKe CJIaJIOCTH BO PTY MPH MOTPeONeHUM HU3KOMONEKYASPHBIX yT-
JIEBOJIOB XapaKTepu3yeT ellie OAHY BaXHYI0 (PyHKUMIO MX B MULIEBBLIX MpPO-
nykrtax. B tabn. 3.12 naHa xapakTepHCTHKa OTHOCHTENBHOM ClafocTH pa3-
JIMYHBIX YIJIEBOJOB IO CPAaBHEHUIO € caxapo3oil (C1anocTh KOTOPOH MPUHU-
Maercs 3a 100).
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Ta6nnua 3.12. OTHOCHTeNBHAsA cnagocTh (OC)
Pa3nMyuHLIX YTJIEBOAOB U HEKOTOPBIX HCKYCCTBEHHBIX
noac:acTuTenen

Caxap oc nocﬂiﬂx:gr“WJ::ﬂb oc
Caxaposa 100 a-D-nakrosa 16
B-D-dpyxrosa 180 B~-D-naxto3a 32
a-D-rmoko3a 74 Kcunoza 40
B-D-rmoko3a 82 | Copbur 63
a-D-ranakro3a 32 Kewnur 90
f-D-ranaxrosa 21 Huxnamarnbt 500
a-D-MaHHO3a 32 AcrapraM 180
B-D-mManno3a | Toppkas |CaxapuH 500

3.5. PYHKUMNN NONNCAXAPHAOB B MULLEBLIX
NMPOAYKTAX

CrpykrypHO-dyHKUMOHASIbHbIE CBOMCTBA
nonaMcaxapuaos

Bce noyvcaxapuabl, IPUCYTCTBYIOILHE B TIMLIEBLIX MPOLYKTaX, BLITOMHS-
IOT TY WIH UHYIO TTOJIE3HYIO POJib, CBA3aHHYIO C UX MOJIEKY/IAPHOM apXUTEKTY-
poii, pa3aMepoOM U HaTUYHEM MEXMONIEKYISIPHBIX B3aUMOIENHCTBHI, 00ycnoB-
JIEHHBIX, B MepPBYIO oYepeb, BOIOPOIHEIMH cBA3AMH. Llenblit paa nonmcaxa-
PUIOB ABJIAIOTCS HEYyCBauBaeMbIMK. DTO, IMTaBHBIM 006pa3oM, Le/UTI0N03a, re-
MMLEUII0I032 U NEKTUHOBbIE KOMIMOHEHTH KJIETOYHBIX CTEHOK OBOUIEH,
&bpyKTOB M ceMsiH. DTH KOMIOHEHTH NPHAAIOT MHOTHM NPOAYKTaM IUIOTHOCTD,
XPYTIKOCTh, @ TAKXE MPUATHOE OUIylieHHe Bo pTY. U, KpoMe TOro, OHM BaXHBI
(Kak MU1IeBbie BOJIOKHA) B HOPMaJIbHOM XH3HEAeATeIbBHOCTH YeJIoBeYeCKoro
OpraHu3Ma.

[Nonucaxapuabl, NPUCYTCTBYIOLIME B MHUUIECBbIX MPOTYKTaX, BbINOJHSIOT
BaXHYI0 GYHKIIHIO, KOTOpas 3aKiTioyaeTcs B 06ecneyeHUM NX KayecTBa U TeK-
CTYpbI: TBEpPAOCTH, XPYTIKOCTH, IULTOTHOCTH, 3aryCTEBaHHUs, BA3KOCTH, JTUNKO-
CTH, refeobpa3sylolleii cCnocoOHOCTH, olIylieHUs Bo pty. MMeHHo Graronaps
rnonycaxapuaaM oOpa3syeTcsi CTPYKTypa IHILEBOIO MPOAYKTa — MSArKas WiH
XpyrKasi, HabyxLiasi WK Xejleodpa3Has.

B npuHiMne, nonyucaxapuisl HOJDKHbBI GbITh PACTBOPHUMBI, TIOCKOJIBKY OHU
COCTOSAT U3 [NTMKO3UAHBIX €AHHULL (TeKCO3 WIM NEHTO3), a Kaxaas INMKo3ua-~
Hasl eIMHU11a UMeeT HECKOJIEKO ToYeK A1 06pa3oBaHUs BOAOPOIHLIX CBA3EH.
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Tak, HanpuMep, B TNIOKaHE MATb KUCIOPOIOB B LIENHU MOTYT y4acTBOBATh B
06pa3oBaHMH BOLOPOIHELIX CBA3EN:

CH,0OH

o~ \OH
OH

Kaxaplit rHapoKCHITBHBII BOOOPOJ WIH KUCIOPOI MOXET NOTEHLIHATBLHO
CBS13b1BaTb MOJIEKYJy BOMbl, U TaKMM 00pa3oM Kaxias e€IMHHLIa B LeNH Mo-
XeT ObITh MONIHOCTBIO TMIpaTUPOBaHa, 4T0o JOJIXKHO 66110 OBl TIPUBECTH K pac-
TBOPUMOCTH Beeii MoJieKynbl. Ho monncaxapuabl He pacTBOPUMBI B BOJIE, ECITH
IOCTYT K BOAE OrpaHWY€EH. 3TO UMEET MECTO Y MOJTHOCTBIO TIMHEWHBIX MOJle-
KyJl, e HEeNH MTIOJIHOCTbIO pacTAHYThHI U, BCJIEACTBUE 3TOT0, MOTYT TECHO IPH-
MBIKaThb APYT K APYTY BAOJb BCEit IJIMHLL. DTO, B NIEPBYIO o4epelb, OTHOCHUTCS
K Uesutiono3e. QOoHa MMHeiHag MOEKy/la MOXET 3a CUeT BOAOPOAHBIX CBs3eit
CBS3bIBATLCA C APYroi JIKHEMHON MoJiekynoi, obpasysi KpUCTAINYECKYHO
CcTPYKTYPY. I1pH TaKOM yMopsi04eHHOM YCTPOIICTBE HEe OCTAETCH MECT CBSI3bI-
BaHHUs 1151 06pa3oBaHUA B CUCTEME BOoJla—LIe/UTI0J103a BOJOPOIHBIX CBA3EH, U
MO3TOMY 3TU KPUCTAUIMYECKHE 00JIaCTU HEpaCTBOPUMBI B BOJE U OYEHDb CTa-
6uabHbI. M3BecTHO, HaripuMep, YTO JiepeBbs PacTyT M CYLLECTBYIOT BEKAMHU.
Tem He MeHee, He Bcs LieJUII0J1I03Has MOJIeEKy1a BOBJIEKAETCS B KpUCTALTHYeC-
Kue o6pa3oBaHMs, Oaronaps YyeMy OcTaloTcs 06/1acTH, HOCTYIHbIE 115 0bpa-
30BaHHUs BOJOPOIHBIX CBsA3ei MeXIy MOJEKYJIOR LEJUION03bl U BOAOH. 3TO
aMop®hHble, HECTPYKTYpHUpoBaHHble 00JIaCTH, KOTOPbIE ABJISIIOTCS BHICOKOTH-
paTupoBaHHbIMU. [lonoOGHOE HMeeT MECTO B TOM cilydae, eCJIM HEKOTOPbIe CEK-
LMY OAHOM LEJUTION03HOM MOJIEKYJIbI CBSI3aHbl C HEKOTOPBIMU CEKLIMSAMU IpY-
roi LUE/UTIONO3HOW MONEKYBI B «ClIareTTU-MaHepe», JeJiasd B3auMolleficTBUe
MeXay LEMsAMU HEBO3MOXHbBIM.

Ecnu enanHoobpa3Hble NMHEtHBIE MOJIEKY/Tb TTIepeHECEHE! B pacTBOP MPH
HeiTpajibHOM 3HaYeHHH pH, To OHM MOIyT B3aUMOJIEHCTBOBATh MEXY CO60it
TakuM 06pa3oM, Kak Npr o6pa3oBaHUN KPUCTA/UIMYECKUX 30H B LISJITIONO03E,
TO eCThb Boja OyeT UCKJIFOYeHa U3 30H cBA3biBaHUs. EciM TeMnepaTypa Heio-
CTaTOYHa BLICOKA, YTOOBI pacTAHYTh CETMEHTHI LeMNeid, TO 3TH KOMOUHHPO-
BaHHbIE CETMEHTHI HE TOJIBKO BYAYT OCTaBaTbCsl, HO M MOTYT JIaXe PacTH, BOB-
JieKkasi coceAHHe eIUHULBI APYTHX Lierneil B oOpa3oBaHKe 30H CBSA3bIBaHMS.
Ecnun MHOro Monekyn BHOCAT BKJIan B o6pa3oBaHHEe 3TUX 30H, TO CO BpeMe-
HeM MOXET BO3HMKHYTb YacTHLa, KOTopasi JOCTUTaeT pa3Mepa, NIPU KOTOPOM
rpaBUTALIMOHHBIA 3¢ PeKT 3acTapiseT ee ocaxaaTbes. 3TOT 3ddekT, HabJllo-
JAloLLMIACA NMPU CTOTHUU aMUWIIO3HBIX KJeCTEpOB, Korla JIMHHBIE U CpaB-
HUTEIbHO HELIUPOKKE MONEKYbl HAUMHAIOT KPUCTAUIA30BaThCS, Ha3biBAOT
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perporpagauueil xpaxmana. [Iponecc uciktoueH s BOobl, KOTOPBIi CO-
TIpOBOXAAET PETPOTPajallyio, Ha3bIBA€TCSI CUHEPE3UCOM.

B psne ciiyyaeB 30HBI B3aMMOAENCTBUA HE pacTyT {10 pa3Mepy TakK, KaK
OIUCAHO BbILUE, a OCTANOTCA B BUIIE CETMEHTOB TOJILKO ABYX Monekyn. HoBas
30Ha B3auMoIefiCTBUSA OQHOM U3 STUX MOJIEKY] C HOBOW MoJleKynoii obpa3y-
€TCSl COBEPUICHHO B JPYToM MecTe. TakuM ob6pa3oM, Kaxas Nnojiucaxapui-
Hast MosieKynia 6yfieT yuacTBOBaTh B IBYX 1 OoJiee 30HaX COeAMHEHUS. DTH MO-
JIeKyNsipHble accollMallii 00pa3yloT TpeXMEPHYIO CETKY C PacTBOpDHUTEIIEM, B
KOTOPOWH MoJIeKynbl BOAB pacrpeaefieHb! Bedae (cM. 1. 10). B pesynbrate 06-
pa3yeTcsl yHUKalbHas CTPYKTypa: BHayaile ObU1 pacTBop, 3aTeM obpa3soBaics
renb. O6pa3oBaHue refieid, HaIpUMep, UMeET MeCTO TPU OEICTPOM OXJ1ax/ie-
HMU KOHLIEHTPMPOBAHHbIX aMWIO3HBIX KPaXMATbHBIX K/1eCTEpPOB.

CuJiia reJsist 3aBUCHT OT CHUIIbl 30H CBSI3bIBAHHA, KOTOPbIE AepXaT BCIO
CTPYKTYypy BMecTe. EciIM npoTsiXXeHHOCTE 30H CBSI3bIBAaHUS HeboJblilas,
CWIBI, YAEPKMBAIOLIUE LIelId COCEAHUX MOJIEKY/, HEBEIUKHU, U MOJEKYNbI
MOTYT pa31ejuTLCS Mo BHEIHUM JaBieHUEM WY NIpH HEOObILIOM yBeH-
YeHUU TEMIIepaTyphbl, KOTOpash CIIocOOCTBYeT yBeTUUEHUIO ABMXXEHUA TO-
NuMepHbIx Leneit. Takue rejin Ha3bIBalOT c1a 6 bI M U , OHU TEPMUUECKH He-
ctabunbHb. Eclu npoTsiXeHHOCTh 30H CBA3bIBAHUS BeJIMKa, TO CUJIBL, YAED-
XHBawll¥e LeNU COCeJHUX MOJIEKYT [OCTAaTOYHbLI, YTOOBl TPOTUBOCTOATD
BO3/ICCTBUIO TEMNEPATYPHl M BHEILIHETO AaBjlieHUs. Takue reiu HasblBaloT
TBEPJBIM U, OHU TEpMOCTaOUAbHBI. CWIOH refieii MOXHO YTIpaB/sATh KOH-
TPOJNUPYS 30HDI CBSI3bIBAHMSA, YTO OYEHb BaXHO I TEXHOAOTMH MHOTHUX MU-
LIEBBLIX [TPOAYKTOB.

Pa3BeTtB/icHHBIE TTOTMCaxapHabl (HaNpUMep, aMHJIONEKTHH) WM reTepo-
MOJIUINMUKaHb! He MOTYT TECHO pacrojiaraTbcsl APyr K OpYTY, [IO3TOMY U He
MOTIYT (pOpMHUPOBATh 30HLI CBSA3bIBAHUSA CYILIECTBEHHBIX pa3MepoB U CUITHI,
4yT106B! 06pa3oBaTh resib. Takue MONeKyJibl TPOCTO 06pa3yloT BsA3KUE CTaOUIIb-
Hble PacTBOPhl. DTO XKe OTHOCUTCA K 3apsiKeHHBIM MoucaxapuilaMm, colep-
xauum —COOH rpynnsi. Hannuue otprilatenbHOro 3apsiaa NPUBOAMT K OT-
TATKUBAHUIO NPUONMXKAIOLIUXCSI CETMEHTOB LieTedl ¥ TAaKMM 00pa3oM NpeoT-
BpaulaeT 00pa3oBaHue 30H CBA3bIBaHUS.

Bce pacTBopuMble noJidcaxapuabl 4aloT Bs3KHe PacTBOPhI U3-3a 60JbLIO-
ro pasmepa Ux Mosiexkyi. Cpeay HaTypanbHbIX MHLIEBLIX [TONHCAXapUIOB HaU-
MeHee BAIKHMMH SIBJISIIOTCS pacTBOpbl 'yMMHapa6uka. Bsi3kocTh 3aBUCUT OT
pa3Mepa MoJeKynbl, popMbl 4 3apsaa. Ecnu Monekyna MMeeT 3apsan 3a cyeT
HMOHU3AaUMU NPUCYTCTBYIOLIMX B Hell KapOOKCHALHBIX IpyIin, To 3 GheKT BIu-
SAIHUA 3apaaa MOXeET ObITh OueHb OONBIUMM BO BCeEX CIYy4asix, KpOMe OYEHb
KHMCbIX pacTBopoB. [l kapbokcuicoaepxXalluX MOJucaxapuaoB 3TOT 3¢-
dexT MuHuManeH npu pH 2,8, korna nonuusauuns —COOH rpynn nonasnexa
Y noavcaxapua BedeT ce0s Kak HesapsXeHHas MoJieKysa. Bsa3kocTb 3aBUCHUT
OT NPHUCYTCTBUS MONUIEKTPOSIUTOB, MMOCKONBKY OHU BIUSIOT Ha KOHOUTY-
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paLUIo U pa3Mep MOJIEKYbl, U TPUPOALI TOCTOPOHHMX NPUCYTCTBYIOUIMX Be-
LIECTB, TAK KaK MX HATMUME MOXET OKa3hiBaTbh TOpMO3siliee AeficCTBUE Ha HUC-
TeyeHUe TMouMepa.

C TOYKH 3peHUs CTEpPUUECKUX MIPUYMH, BCE JIMHEHHbIE MOJIEKYJIBI, HECYT
OHY 3apaQ WK HeT, TpeOyIoT IS BpallleHWs Goblle POCTPaHCTBa, YEM BhI-
COKODPa3BeTBJeHHBIE TOM XXe MoJIeKY/sipHO# Macchl. TaKUM 06pa3oM, Kak mpa-
BWJI0, PACTBOPbI TMHERHBIX MOJMCAXapHIOB UMEIOT 6OJbILYIO BA3KOCTb, YEM
pa3BeTBIeHHBIX. OTCIOaa, ¢ TOYKH 3peHUsA obecrnieuyeHnsl BA3KOCTH, CTPYKTY-
Pbl WIH refieo6pa3oBaHus B MUILEBLIX POAYKTAaX, 6oJiee Nojie3Hbl TUHENHbIE
MOJIMCaxapuabl.

Bce, uTo 3acTaBiseT HepacTBOPUMBIE TMHEHHbBIE MOJIEKY/ bl CTAHOBUTLCSA
Gonee BHITAHYTHIMHU, BBI3bIBAET YBeJMYEHUE BA3KOCTH, U, COOTBETCTBEHHO,
€Cc/Ii B pe3y/bTaTe Kakoro-iu6o Bo3neiACTBUS MOJEKY/IbI CTAHOBATCA MeHee
JIMHERHBIMH, TO €CTb 60JIee KOMITAKTHBIMU WJIM CBEPHYThIMM, BS3KOCTb pa-
CTBOpa yMeHblilaeTcsl. B MULIEBLIX MPOAYKTax Hereseo6pa3ytoliye KOMIIOHEH-
Thl MOTYT M3MEHSTh BA3KOCTb NYTEM UX BIMAHHUS Ha rnoJincaxapuasl. Tak, ca-
Xapa, CBA3bIBas JOCTYMHEIE MOJIEKYJIbI BOABI, yMEHBIIAIOT UX KOMUYECTBO 1S
B3aMMOJENCTBHA C nolucaxapuaaMUu. 3TO NIPUBOIUT K TOMY, UTO Moaucaxa-
PHIHBIE MOJIEKYJIbl CBOPAauUMBAIOTCS 33 CUET 0Opa3oBaHUA MeXY HUMH BOJO-
pOJHbBIX cBsA3eil. B pe3ynkTaTe MOXeT 06pa3oBaThCs reflb WIIH POUCXOAUT YCU-
JieHHe Tefisl, KaK HarpuMep, B rejie nekTrHa. Coiav MOryT CHUXaThb OTTaJIKU-
Batolui 3¢pdeKT, NPUBOAA K CKPYYHBAHUIO NOJUCAXapUAHBIX MOJIEKYJ, YK-
DPYITHEHUIO U JIaXe OCaXKAEHHUIO UX.

Kpaxman

KpaxMan — pacTUTEALHbIN NONKCaxapua CO CI0XHBIM cTpoeHUeM. OH
COCTOWT U3 aMWJIO3bl M aMWIOIEKTUHA, UX COOTHOIIEHHUE pa3IUyHO B pa3-
JAWYHBIX KpaxManax (amwioasl 13—30%; aMmunonexktuHa 70—85%).

AMII03a M aMUJIONEKTHH (X cBOICTBa MpUBeieHbl B Tab. 3.13) B pacTe-
HUSIX GOPMHUPYIOTCS B BUIE KpaXMalIbHbIX 3€peH, CTPYKTypa KOTOPhIX /10 KOHLIA

Ta6muua 3.13. CpoifcTBa aMHI103bl U aMWIOTIEKTHHA

CeoiicTea AMuiosa AMWIONEKTHH
MonexynspHas macca 50 thic—2 MnH | OT 1 1O HECKONBKMX MIIH
CrocoGHOCTE K peTporpanaimm Bricokasn Huskas
[poayxTei neficTBrs B-amMUnasbl Marnsrosa Mansroaa;

B-npenenbHEBIH AEKCTPHH
TTpomykTs! neiicTBus mioOKOoaMmUIasbl D-rnoko3a D-rmioko3a

dopma MoneKybl JInneiiHas Pa3permneHHast
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He BbIficHeHa. KpaxMa fiBsieTCst BaXKHBIM KOMITOHEHTOM IMUILEBBIX TPOOYK-
TOB. UCTIOJIHAS POJIb 3aYCTHUTEJS M CBA3BIBAIOLIEro areHTa. B ogHuUX cayyasx
OH IPUCYTCTBYET B ChIpbe, KOTOPOE NepepabdaThiBaeTCs B {1MLLEBBIC TPOAYKTDI
(HanpuMep, x1eb60bynouHbie U3aenns). B apyrux ero nobGapiasioT A1 npuna-
HUS MPOAYKTY TeX WM UHBIX CBOACTB — OH UCHONB3yeTCs IUMPOKO IpH Mpo-
HM3BOJACTBE MYAUHIOB, KOHLIEHTPATOB CYIIOB, KHCENEi, COYCOB, Ca/laTHbIX ITPHU-
NnpaB, HAYUHOK, MailoHe3a; OIMH M3 KOMIIOHEHTOB Kpaxmaia — aMiiIo3a —
UCNONb3YyeTcs 1A MULIEBLIX 000J104eK U MOKPLITHIA.

Kneficrepusanms u Ipyrue cBoiicTBa Kpaxmajia, UMeIOLIME BaXHOe 3Haue-
HMeE JUIsl NULLEBBIX TpoayKTOB. HenoppexneHHbIe KpaxMalibHble 3¢pHa Hepa-
CTBOPHUMBI B XOJIONHOM BOJE, HO MOTYT 00paTMMO BITUTHIBATL BJIAry M JIETKO
HabyxaloT. YBeIMUCHME JHaMeTpa 3epeH NpH HaGyxaHUU 3aBUCHT OT BUaa
KpaxMmaina. HanpuMep, s o6BIYHOro KyKypy3Horo Kpaxmajya — 9,1%, nns
BocKoBuaHoOro — 22,7%.

TI'lo Mepe noBbILLIEHUS TEMITEPATYPHI YBEJIMUYMBAETCA KoJlebaHHe KpaxMalib-
HBIX MOJIEKY/1, pa3pylIaloTCsl MEXMOJIEKYJIIPHbIE CBS3U, UTO MPHUBOIUT K OC-
BOGOXIEHHIO MECT CBSI3bIBAHMSl IS B3aUMOIEHCTBUA C MOJIEKYlaMH BOJIbI
yepe3 BOAOPOAHBIE CBAIU. DTO NIPOHUKHOBEHHE BONbI U YBeJIMYMBalOLleeCcs
pa3fieieHHe 60bLINX U JUTMHHBIX CETMEHTOB KpaxMaJibHbIX Lienei YBETHYH-
BaeT HEeYNOPSIOYEHHOCTb B 00LLeH CTPYKTYpe U YMEHBLUIAET YHCIIO U pa3Mep
KpUCTaJLTMYecKMX obnacteii. [1pu nanbHeiilieM HarpeBe B TPUCYTCTBUM 6OJIb-
1LI0r0 KOJIMYECTBA BOJABI MPOMCXOMHUT ITONIHAA [OTePHA KPUCTALUIMYHOCTH, CO~
MpoBOXAalollasicsd MoTepeif ouepTaHUA KpaxManbHbIX 3epeH. Kak npasuio,
GonblMe KpaxMalbHbIE 3epHa KJ1eACTepU3YIOTCA NPH 60j1ee HU3KOM TeMIe~
paType, 4eM Menkue. TemnepaTypy, COOTBETCTBYIOUIYIO pa3pylLIeHHIO BHYT-
peHHel CTPYKTYphI KpaxMaJibHbIX 3epeH, Ha3bIBalOT TeMIlepaTypoit Kieicre-
pu3auuy. OHa 3aBUCUT OT UCTOYHHKA ITOTy4eHHs KpaxMauta (cM. Tab;1. 3.14).

Bo Bpems wieiicTepu3aluy 3epHa KpaxMajia HaOyxaioT OYEHb CHIIBHO.
KpHBble BA3KOCTH, NOJyYeHHBIE Ha POTALIMOHHOM BUCKO3UMeETpE, IT0Ka3bl-
BalOT, YTO CHavyaJIa yBeJIMYeHHe TeMIEPATyPhbl BeJeT K KPYTOMY MONbEMY BSI3-
KOCTH, 4TO CBfA3aHO ¢ HabyxaHMeM KpaxMajbHbLIX 3epeH. 3aTteM Habyxiive
KpaxMaTbHbI€ 3epHa Pa3pblBalOTCs M Ie3UHTErPUPYIOT, Bbi3blBas NajcHHeE BS3-
KocTH (cM. puc. 3.31). Hak/ioH KpHUBbLIX CUJIBHO pa3/inyaeTcs IS pa3iMYHbIX
KpaxMaJioB.

CnocoGHocTh KpaxMana o6pa30BbIBaTh KJIEHCTEPHI JeaeT ero UeHHBIM
KOMITOHEHTOM MULIEBLIX TPOXYKTOB.

KueiicrepM3anns KpaxMaia, BA3KOCTb KpaxMaJIbHBIX pacTBOPOB, Xapak-
TEPUCTHKA KPaXMAJILHBIX Teieif 3aBUCST HE TOJIbKO OT TEMITepaTyphl, HO U OT
BHJIa U KOJIMYECTBA JPYTHUX MPUCYTCTBYIOLINX KOMITIOHEHTOB. C 3THM Heobxo-
JHMO CUMTAThCS, MOCKOJILKY B ITpollecce IPOM3BOACTBA ITHLIEBLIX MPOAYKTOB
KpaxMasl HaXOJHUTCc# B TPUCYTCTBUM TAKMX BELLIECTB, KaK caxap, 6eJ1ku, XHUphL,
MUILEeBBIe KUCIOTHI ¥ BOJA.
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Taé/mua 3.14. 3aBUCMOCTE TEMITEPaTYPbI
KJleiicTepu3aLMy KpaxMalia OT MCTOUHMKA MOoNyYeHUs

Y p—— ConepxaHue Temnepatypsi .
aMuno3sl, % | Knectepuaauuu, °C
Kykypy3a 28 62—70
Kaprodenn 23 58—66
Tannoka — 52—64
MMwenuna 26 53—65
Puc 18 61—78
Poxb — 57—70
SumMeHn 22 56—62
Obec 27 56—62
Copro 25 69—75
Topox 35 5770
®Pacone 24 64—67
BockoBraHasa KyKypysa 1 63—72
3
g
3
)
&
g
g
£
x
0 20 40 £0
T, MUH

Puc. 3.31. i3aMeHeHH e BI3KOCTH B ipoLiecce
KJIeACTEPU3aLIMM KpaXManbHOIA CyCIIeH3MH

B nuiueBbIX MpoaykTax Boda He MPOCTO cpeaa A peakLH, a aKTUBHbIMA
UHIPEeIMEHT B MPOMCXOIALLMX Npolieccax. BaxHo He o0liiee KOMUYECTBO BOJbI,
a ee IOCTYMHOCTb U1 Y4acTHs B [peBpallicHUSAX, WM aKTUBHOCTb BoAk! (a ). Ha
aKTUBHOCTb BOJIbI OKa3LIBaIOT BIMSIHUE COJIM, caxapa U APYTHe CBA3bIBalOLLNeE
BOIy KOMITOHeHTHI. Eciv 3T BelltecTBa MpUCYTCTBYIOT B G0/BLINX KOJTUYECTBAX,
a_ 6yneT HiKe U KieHicTepy3alius Kpaxmana MOXET He POMCXOOUTD MK 6yIeT
MIATH orpaHMyYeHHO. B cyniHoCTH, CBsI3bIBalOLIME BOOY ar€HTHl TOPMO3AT KJIEH -
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CTEpH3aLMIO KpaxMaJia, IOCKOJIbKY OHM CBSI3bIBalOT BOAY M YMEHBLIAIOT TAKUM
06pa3oM KOJIMYECTBO BOABI, OCTYITHOE /11 YYacTHA B KJIecTepU3alivy.

BhIcOKMe colepXaHHUs caxapa YMeHbIIAIOT CKOPOCTh KJleiicTepU3aluy
KpaxMaja, CHUXaIOT ITHK BA3KocTH. Jucaxapuabl spiswoTcsa 6omnee acddex-
TUBHBIMM C TOYKH 3pEeHUS 3aMeUIeHUs KieicTepU3alluy U CHWDKEHUS MMHKa
BS3KOCTH, YeM MoHocaxapusl (puc. 3.32). KpoMe Toro, caxapa yMeHbLIaIOT
CUJTY KpaxMaIbHbIX rejieii, Hrpas poJib IUTacTU(hUKATOpa M BMEILIMBAsICh B 06-
pa3oBaHHe 30H CBA3bIBaHMUS.

1401
1204 D-¢pykTosa JaKTo3a
100 D-rinoko3a caxaposa
-]
§ 804
2
]
m 60 |
401
204
0 i T T T T
10 20 30 40 50
T, MUH

Puc. 3.32. Bausinve caxapoB Ha pa3BUTHE BA3KOCTH NIpH
KJIeCcTepU3aLMK KyKypy3Horo kpaxMana (100°C)

Ha kneitctepusalimio Kpaxmania rpH NpoX3BOACTBe MMUIIEBLIX ITPOIYKTOB
OKa3blBalOT BAMSIHME W JIMIMABI — TPUIJMLEPUABI (KUPHI, Macia), MOHO- U
JUaluUnriuuepuabl. 2ZKUpsl, KOTOpble MOTYT JaBaTh KOMILIEKCHI C aMWI0301,
TOpMO3AT HabyxaHKe KpaxManbHbIX 3epeH. Beniencteue 3toro B 6e10M xJiebe,
B KOTOPOM MaJlo XHUpa, 96% Kpaxmalia 0oGbIYHO [MOJIHOCTHIO KilecTepU30Ba-
Ho. [pu npou3BoAcTBe eKapcKMX U3aeNnii 3TH aBa ¢hakropa (60nbLIME KOH-
LEHTPalUM X1pa ¥ HU3Kas a_ ) BHOCAT 60JIbIIOM BK/al B HEKIEACTEPU3ALILIO
KpaxMmaja.

MoHoaumnrmuepuasl XupHbix KUcnoT (C —C ) NIPUBOAAT K yBeHye-
HUIO TeMIlepaTyphl KJleiicTepU3aliuy, YBEJINYEHUIO TeMIIepaTyphl, COOTBET-
CTBYIOLIEH NMUKY BA3KOCTH, YMEHBLIEHHIO CUITBI IeJisi. DTO CBA3AHO C TEM, YTO
KOMITOHEHTHI XXUPHBIX KUCIOT B MOHOALIWITJIMLIEpHIaX MOTYT 06pa30BbIBATh
COEIMHEHHUST BKITIOYEHUSI C aMUII0301, a, BO3MOXHO, U C INIMHHBLIMU BHELLIHH-
MU LienIsIMM aMUJIoNeKTUHa (puc. 3.33).

OO6pa3oBaHue 3THX KOMIUIEKCOB NPENATCTBYET NOCTYITY BOABI B ITpaHy.Iy.
Kpome Toro, TMnua-aMuio3Hbie KOMITIEKCH BMELIMBAIOTCS Takke U B 0bpa-
30BaHyE 30H CBS3bIBAaHMSA.
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a a
- aMuno3

XHUpHas KUCJTOTa

Pue. 3.33. O6pa3osbiBaH1E COeNMHEHU A BKITIOYEHUS

bnaronaps HeilTpanbHOMY XapakTepy KpaxMmana HA3KWe KOHLEHTpauuu
coJieit, KaK MpaBU;IC, He OKa3biBaloT BIUSIHUS Ha KJlefcTepu3almio Wiu obpa-
30BaHHe rejst. UckioueHue cocTaBisier KapTodelbHbIH aMIUIONEKTUH, KO-
TOPbIH comepXHUT ¢pocaTHble rpynnsl. B 3ToM ciiyyae conu MOTyT, B 3aBUCH-
MOCTH OT YCJIOBHIA, TUOO yBEJINYMUBATS, IMOO yMeHbLIAaTh HabyxaHHe. DTO He-
06X0aMMO YUMTHIBaTb MPU BbIOOpE IJTUTELHOCTHA U TEMIIEpaTypHOIO PeXHU-
Ma MpOLIECCOB MPUTOTOBJIEHUS COOTBETCTBYHOLLIMX MUIEBBLIX IPOAYKTOB C UC-
MO/Nb30BaHUEM KpaxMalla B KayecTBE 3aryCTUTENS.

Kucnotel npUcyTCTBYIOT BO MHOTHX MTPOAYKTAX, [JIe UCIIONb3YeTCs KpaxMa
B KayecTBe 3aryctuTess. OMHaKo GONbIIMHCTRO MUILEBLIX NPOAYKTOB uMeeT pH
B obnacTu 4—7, U 3TH KOHLUEHTpauuu HoHoB H* He 0Ka3biBaloT 60/BIIOTO B/ -
SIHUS Ha HabyxaHHWe Kpaxmalia Wiy ero Kiefictepusaumio. CKopocTb HabyxaHHUs
cuibHo yBennuuBaeTcs npy pH 10, Ho 3TO 3HaueHUe HaxoauTcs 3a 30Ho# pH
MHLIEBLIX MPoAyKTOB. I1pu HM3KMX pH (canaTtHble npunpasbl, GPyKTOBLIE Ha-
YMHKM) UMEET MECTO 3aMEeTHOE CHUXKEHHeE MHUKA BSI3KOCTHU KpaxMalbHbIX KJIEH-
CTEpPOB U GbICTPOE CHUXKEHME BA3KOCTH MpU HarpeBaHUM (CM. puc. 3.34).

A pH7

Bazxocms

pH 2,5

Y

T, MUK

Puc. 3.34. Bimanue pH Ha BA3KOCTh KieiicTepa
KYKYPY3HOTO KpaxMmana npu HarpeBanuu (90°C)

ITockonbKy npu HU3KUX pH UMeeT MECTO MHTEHCUBHBIH TMIPOJIN3 € 06-
pa3oBaHHEM He3arycTeBaloLUMX JeKCTPUHOB, HEOOXOMUMO, YTOObI H36eXaTh
KHMCJIOTHOTO pa3XMXeHMs, UCTIOJIb30BaTh B KayecTBe 3aryCTUTe/sl B KMCIIbIX
MPOAYKTax MOAUGHLIMPOBaHHEIE MOMePeYHO-CIIMTLIE KpaxMaibl. Benencraue
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6osbLI0r0 pazMepa UX MOJIEKYJl CHUXKEHHE BA3KOCTH B Pe3yJibTaTe rMApoJin3a
CTaHOBUTCS MANO ONIYTHUMBIM,

s MHOTMX MMILEBLIX MPOAYKTOB, 0CO6eHHO /A MIIEHUYHOro TeCTa,
ouYeHb OoJTbLIOE 3HaUeHHE MMEET B3auMoencTBHe 6eloK—KpaxMal. DT0 B Iep-
BY10 oyepeab BaXHO C TOYKH 3peHHs GOPMHMpOBaHUS CTPYKTYPhI XJ1eba, KOTo-
pasi cBsizaHa ¢ oOpa3oBaHUeM KJIEHKOBHHEI (MPH NepeMelud BaHMU B ITpoliec-
ce TECTONIPUTOTORJIEHU ), KileiicTepu3aLiueil KpaxMaia 1 ieHaTypalueH 6e-
Ka, 6J1arogapsi HarpeBaHHIO B NPUCYTCTBUU Boabl. OgHaKO TOYHasA MpUpoaa
B3aMMOJENCTBUS MEXAY KpaXMajioM U O€IKOM B MMULLEBBIX CHCTEMaX OCTaeT-
cA HeSICHOR. 3To CBA3aHO ¢ TPYAHOCTAMM B H3yYeHHUM B3auMOJIeiCTBHS ABYX
HEMNMoJOOHBIX MaKpOMONEKY .

Ilpn mpou3BoacTBE 3aMOPOXEHHBIX MUILEBLIX MPOAYKTOB, B KOTOPHIX
KpaxMan BHITIOJIHSIET Pojb 3aryCTUTeNsl, HEOOXOAUMO CUMTAThLCS C BO3MOX-
HOCTbBIO pETPOrpajaliiy aMWI03bl B Nipoliecce oTTauBaHus. Ecnu B aToM ciy-
Yyae KcnoJib3yeTcss OObIYHBIA KpaxMall, TO IPY OTTaMBaHWM U3aeHs MpUO6-
PETAOT BOJIOKHUCTYIO WIH 3€pHOION00HYIo cTpyKTypy. [IpeanoyrurensHee
IUIA TaKUX U30EJIMH UCIIOJIb30BaTh BOCKOBUAHBINA KYKYPY3HBIH KpaxMai, Ko-
TOPBIA MpaKTUYECKHU He COOEPXHUT aMUNo3bl, WK docdaTHLIE MOMePEeYHO-
CIUUTHIE KpaxManbl (cM. Tab. 3.15).

Y MHoOrux KpaxmaJicofepalix MUILEBbIX TPOIYKTOB (B [1€PBYIO OYepeab,
x1€606y104HbBIX) TPU XpaHEHU U HabTt0JaeTcs YyepCTBEHUE, KOTOPOE TOXE CBS-
3aHo, ocobeHHO Ha HavyajIbHOI CTaguy, ¢ accoliMallieil aMTO3HbIX MOJIEKY.
Ilpyn ATMTENbHOM XpaHEHUH MOXET UMeTh MECTO M aCCOLIMALIMSA JUTMHHbIX BET-
BUCTBIX MOJIEKYJ1 aMWIOINIEKTHHA. JIJig npeaoTBpalleHHsT YepCTBEHUS B TaKUX
U3JeTUAX LieiecooOpa3Ho UCNOJBL30BaTh B KauecTBe 106aBOK XUPHI, KOTOPbIE
o6pa3yloT KOMIUTEKCHI ¢ aMW1030il. D¢ deKkT yepcTBeHUST MOXeET ObITh Yac-
TUYHO peBEPCUPOBaH B XJieGe MporpeBoM U cMauuBaHueM BoAoi. [1pu aTom B
pe3ynsraTe TEpMUYECKOro ABVDKEHNS KpaXMall bHbIX MOJIEKYJ1 UMEET MECTO Yac-
TUYHBIA BO3BpaT K 60siee amopdHOH CTpyKType, KOTopasi MeHee TUIOTHO yIia-
KOBaHa, Y MO3TOMY TEKCTYpa U3AE/Ms CTAHOBUTCSA MSIYe.

Moan¢uumpopaHHble KpaxMaibl. YYUTHIBas BIUSAHUE, KOTOPOE UMEIOT Te
WJIY MHbIE CBOMCTBa KpaxMaJia Ha Ka4eCTBO ITUILIEBLIX IPOAYKTOB, 11eJIeco006-
pa3Ho NpUMEHEeHHUe B LIeJIOM psje NMPOU3BOACTB Pa3IMYHBIX MOOAUDHULIUPO-
BaHHEIX KPaXMaJioB.

[IpenBapuTenbHO KleiicTepM3oBaHHBH KpaxMau. Ero
TONYYaloT MYyTeM KJleiicTepH3aLluM KpaXMaJIbHO# cycrieH3nU, noMeuiacMoit
MeXay ABYMSI oOpaTHOBpallalOMUMHUCS TOPU3OHTaAJIBHBIMU LIWIHMHIPaMHU,
KOTOpble HarpeBawTCs NapoM, MOC/eYIOILEero BLICYLUMBAHUSA B BUIE TOH-
KO IJIEeHKY U U3MeNIbYEHMUS B MOPOUIOK. JTOT KpaxMall MOXET ObITh ITOJTY-
YEeH TaKXe paclblUIUTENbHON CYIIKOI KpaxMaIbHOTO KieilcTepa. OTINYU-
TeJIbHOM 0COBEHHOCTBIO 3TOrO KpaxMasia siBsieTcs CIIOCOOHOCTD K GbICTPOiA
pervapaTtalM B BOJE, YTO AAET BO3MOXHOCTL UCIIO/L30BaTh €TI0 B KaYyeCcTBe
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Tabsmua 3.15. CBoitcTBa pa3TMYHLIX KYKYPY3HbIX KpaXManioB

| CoorHomenme TemnepaTtypa
Tun aMmMno3sa: | KieicTepU3aLMH, OmnunTenbHBlE CBOMCTBA
aMWIONEKTUH °C
HopmaneHbiit 1:3 62-72 HeBricoxas cTabyWIBHOCTD NP
3aMOpPaXMBaHUW—OTTaUBaHU U
BockoBraHBIR 0:1 63-72 MuHuManbHaa peTporpagatius
KucnoTtHo-mMoau- | Painu4uoe 69-79 PactBOpuM B kunsiuei Bose;
uLMpoBaHHBIR TIOHIDKEHHas1 BA3KOCTb TOpsTYMX
KJIeHCTEPOB 110 CpaBHEHUIO
C HODMaJIBHBIM KpaxMajioM
InpokcHaTHIH- 58-68 YBeJIMyeHHas Npo3payHoCTh
POBaHHbIN KJ1eACTEPOB; YMEHbILEHHas
CIOCcOBHOCTD K peTporpajauiy
MoHodocdaTtHsli 56—-66 HabyxaeT B xononHoit Boxe,
TIOHVDKEHHasl CII0COOHOCTh
K peTporpagaunmu
AlleTWIHPOBaHHBIA 55—-65 Xopouiast Mpo3payHOCTh
KJIeHCTepoB ¥ cTabUJILHOCTD
TMonepeyho- Boiue, yem | Beicokasi cTabywibHOCTE Kitei-
CLYMTHIA y HeMoaudu- |cTepoB, NOHUXEHHAA crocob-
LIMPOBaHHbBIX, | HOCTh K peTporpalalivy,
3aBUCHT OT CTe- | CTabMJIBHOCTB NPY 3aMopa-
TIEHM CLIMTOCTH | XXUBaHUM U OTTaUBaHUM

3arycTMTENA B NKMILEBLIX IPOAYKTax 0e3 HarpeBaHus (HalpHMep, B NyIUH-
rax, HaYMHKax U T. 1.).

Kpaxman, MmoaguduuupoBaHHR A KucaoTofi. KucioTHbit
TUIPOU3 [IPY TEMIIEPATYPE HMXe TeMIIEpaTYpPhl KJIeACTEpHU3aliuy MUMeeT Me-
cTo B aMOp®HbBIX 30Hax KpaxXMajJbHOro 3epHa, OCTaB/sisa KpUCTALIMYECKUE
30Hb! OTHOCUTEIBHO HETPOHYTBIMM, NpUYEM B GoJbllEl CTENEHU UAET M-
pOJIM3 aMIIIOIIEKTHHA, 2 He aMuio3bl, QOCLIYHO ero nojyuvatoot nyreM obpa-
GOTKM KpaxMabHOIi CyclieH3UH COJISTHOI WM CepHO KMCIOTOl IIpU TeMIte-
parype 25-55°C, npuueM BpeMs 06paboTKM 3aBUCUT OT [10Ka3aTelsfl BA3KOC-
TH, KOTOPYIO XOTAT [TOJIYYUTh, U MOXET COCTABIATh 6—24 yaca. 3TOT KpaxMai
MpaKTUYeCKM HEPACTBOPHM B XOJOIHOM BOZAE, HO XOpDOLUO PaCTBOPUMM B KM-
naiueit Boge. [t aToro Kpaxmana, 1o CpaBHEHMIO C UCXOAHEIM, XapaKTepHa
601€ee HU3Kas BA3KOCTh ropsiuMx KieiicTepoB, yMEHbLIEHUE CUWIHL Ieisi, yBe-
JIMYEeHHMe TeMIlepaTyphl KieficTepu3aluuu. baarogaps cnocobHOCTH 3TOro
KpaxMasia o6pa3oBbiBaTh FOpAYYe KOHLIEH TPHPOBaHHbIE KJIEHACTEPH], KOTOphIE
IIpY OCThIBaHUM Ha X0JIoAE HAalOT Iejib, €0 MOXHO C YCNEXOM MPUMEHATL B
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KayecTBe YMATYHUTENS MPU MPOU3BOACTBE XEJIUPOBaHHBIX KOH(ET, a TaKxKe
LTS TIOJTy4€HHUSA 3aLINTHBIX MJIEHOK.

OTepudpHUHpPpOBaHHbBIE KpaxMal bl . 3BecTHOo, UTO KpaxMat Mo-
XeT 6bITh NoABepruyT aTepuduxaunu. Iockonbky D-IMKOMMpaHO3UIMOHO-
Mep COIEPXKUT TP CBOOOIHBIX THAPOKCHIIA, CTeneHb 3aMelieHus (C3) MoxeT
ObITh OT 0 10 3. Cunraercs, 4To KOMMepuecKH bostee 1ie/lecooOpa3Hbl MPon3-
BoaHble, uMemwiIre C3 MeHbuie YyeM 0,1. Takas MoaugpuKalMs MTPUBOAUT K
onpefe/ie HHbIM U3MEHEHHSIM KOJUIOUAHBIX M APYTUX CBOHCTB, KOTOPHIE Cyllie-~
CTBEHHBI ISl MHILEBBIX MTPOAYKTOB. BBelleHHe rTMAPOKCHUITHIIPYII MPY HU3-
ko# C3 NpUBOAUT K CHUKEHMIO TEMITEPATYPhl KilelicTepu3alyi, yBEJIMYEHUIO
CKOpPOCTH HabyXaHMs 3epeH, YMeHbLaeT TeHIEHIHIO K rejeo0pa3soBaHUIO U
petporpanauri. OHU HaxoOAT NPUMEHEHHE KakK IMHieBas nobaBKa-3arycTy-
TeJib B caNlaTHBIX MpUIIpaBax, HAYMHKAX U APYTHX MOA0OHBIX MPOLYKTaXx.

AlleTaTbl KpaxmMajia HU3KOIi CTeNeHH 3aMellieHUs MOJIy4aloT imyTeM obpa-
6OTKH 3epeH KpaxMaia YKCYCHOM KMCJIOTOH MJTH, NpeANTOYTHTeNIbHEE, ALleTaH -
TMIOPHAOM B MPUCYTCTBHH KaTalu3artopa (Kak rpaBuao npu pH 7—11;t=25°C;
C3 =0,5). PacTBOpbI alIETATOB KpaxMaJla OueHb CTAOUJBHBI, MOCKOJbKY Ha-
JIMYKE alleTHI-TPYTII IIPETNSITCTBYET aCCOLIMALIMU IBYX aMUJIO3HbIX MOJIEKYJT U
IUTMHHBIX OOKOBBIX LieMeif aMiIoNeKTUHA. ALIeTaThl KpaxmaJia o cpaBHEHUIO
C OOBIYHBIM KYKYPY3HBIM KPaxMajoM UMEIOT TMOHMXEHHYIO TeMIlEpaTypy
KIeicTepy3alyi, MOHWXKEHHYIO CITOCOOHOCTD K peTporpalaliuu, obpasyot
npo3payHble U cTabHILHbIE KieHcTephbl. biaronaps 3TMM KayecTBaM alleTaThl
KpaxMmayia NMpyMEHSIOT B 3aMOPOXEHHBIX MPOAYKTaX, MeKapcKUxX U3NeNHsIX,
WHCTaHT-TNIOpOLIKax 1 T.A.

MoHogocdaTHble 3¢pHpbl 3epHOBOro Kpaxmalia rnojy4aloT peakUMei cy-
XOH CMecH KpaxMajla U KMCJIbIX cojieli opTo-, MUpo- WK Tpunonudocdara
TIpH NOBbIEHHO TeMItepaType (06b14HO 50—60°C, 1 yac). C3 06bIYHO MEHb-
we 4yem 0,25, HO MOXHO MoJy4yaTh MPOOYKThI U ¢ 60Jiee BEICOKOI CTEMEHBIO
3aMelleHHUA MyTeM TOBbILIEHUs TeMIlepaTyphbl, KOHLeHTpauuu docdara u
IUIMTeIbHOCTH peakuru. [1o cpaBHEHHIO ¢ OGbIYHBIM KpaxMaioM 3TOT Kpax-
MaJl HMeeT GoJjiee HU3KYIO TeMIlepaTypy KielcTepu3alny, HabyxaeT B Xon0/4-
Hoit poge (C3 = 0,07 1 Bblllle), UMeET MOHWXKEHHYIO CITOCOOHOCTb K PETPO-
rpagauru. XapakrepucTuka ¢pocdaTHBIX 3epHOBBIX KpaxMajioB B MPUHLIMUIIE
nogo6Ha KapTogeJIbLHOMY KpaxMay, KOTOPBIH ToXe colepXUT ¢ocdaTHbIE
rpynnbl. MoHodochaTHBI KpaxMas NMPUMEHSIOT B 3aMOPOXEHHBIX MPOAYK-
Tax B Ka4eCTBe 3arycTUTeJisl, 61aronapsl ero HCKJIlUUTENbHON CTabUNBHOCTH
TIpH 3aMOpaXHBaHUHU—OTTanBaHUH. TlpeaBapuTeIbHO KieHCTepU30BaHHbINA
¢ocdaTHbI KpaxMan AUCTieprupyeTcs B XOJ0AHOM BoAe, 61arogaps YeMy MO-
KET yCNeUTHO MCIOJb30BaThCA B MHCTAHT-AECEPTHBIX MOPOIKOOOpa3HbIX
MPOAYKTax U B MOPOXEHOM.

B otnnume ot MoHodocdaTHOro Kpaxmania, B audocdaTHoM Kpaxmaie
ocdar aTepupULUPYETCH C ABYMA TMAPOKCWIBHLIMU I'PYIIIaMH, 4acTo U3
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IBYX COCeHMX KpaxMaJbHbIX Lieneil. TakuM o6pa3oM, obpa3yeTcs XMMUYec-
KMt MOCT Mexmy OM3IeXaluuMH LIeNsAMH, U 3TH KpaxMajibl OTHOCAT K MO -
MepeyHO-CIWUTHIM KpaxManaM. Hainune koBajileHTHOM CBSA3M MeX-
Iy 1ByMsl KpaxMaJIbHbIMUY UeNsIMU NpeloXpaHsaeT KpaXMalbHble 3epHa OT Ha-
OyxaHus, naet 60JbIIYIO cTabUIBHOCTDL MPU HATPEBAHUU M BO3MOXCHOM TUA-
ponu3e.

[TonepeyHo-clIuTBIE KpaXxMajlbl MOTYT ObITh NoJTy4eHbl peakluuei Kpax-
Mmana (R—~OH) ¢ 61- 1 nonndyHKIMOHANILHBIMY areHTaMU, TaKMMU KaK TpU-
MeTadocdar HaTpus, okcuxiiopua pocdopa, cMewaHHble aHTUAPUAbI YKCYC-
HOM M 1MKapGOHOBOI (HanpuMep, afuiIMHOBOI) KUC/OT.

Haubonee 3HaulTeIbHOE U3MEHEHHUE B CBOJICTBaX TOMnepeyHo-CLHIUTOro
KpaxmaJjla — BbICOKasi CTaOMIBHOCTL MPY MOBLILLEHHBIX TEMTIEpaTypax, Hu3-
KMX 3HayeHMsix pH, MexaHMYeCcKUX BO31eHCTBUAX, CHHKEHME CITIOCOOHOCTH K
peTporpanaliMy, cTabMIbLHOCTb NP 3aMOPaXXMBaHUN—OTTauBaHUM; TIPH Xpa-
HEHUH KJIeHCTepOB MOMEPEYHO-CILMTBIX KpaXMaloB He Hab/tofaeTcsa cuHepe-
3uc. biaroaapst 3THM cBoMCTBaM MoMepeyHO-CLUNUThbIE KpaxMaiibl TPUMEHSIIOT
B IETCKOM MMUTaHUU, calaTHbIX NPUIpaBax, GPYKTOBLIX HAYMHKaX, B KpeMax.

OKuciaeHHble KpaxManbl. OHU MOIYT ObITh NMONAYYEHBI MTPU AEHi -
ctBum okucautenet (Hanpumep NaClO, KMnO,, KBrO,) na BoaHyto cycnieH-
340 KpaxMaisia Ipy TeMIepartype 6ojiee HU3KOit, UeM TeMIlepaTypa KieicTe-
pu3auui. [1pu nefcTBUM OKMCNTeN it MAeT THIPOJIMTUYECKOE paclierieHre
TJIMKO3UAHBIX CBsA3eH ¢ obpa3zoBaHMeM KapOOHWIBHLIX IPyI, OKUC/IEHUe
CMIMPTOBBIX TPYTI B KapOOHIWIbHbBIE, a 3aTeM U B KapboKCHIbHbIe. OObIYHO
OKMCJIeHHbI# Kpaxma coaepxuT oaHy —COOH rpynny Ha 25—30 rnuko3ua-
HbIX eAMHHUL.

OHU UCTIOB3YIOTCH KaK HM3KOBA3KOCTHBIE HAMOJHUTEIU (B YACTHOCTH,
HanpuMep, B calaTHBIX IPUIIpaBax, coycax TUNa «MajloHe3»). 3TU KpaxMabl
He TNPOSABNSAIOT CKIOHHOCTH K peTporpaialiii, He o0pa3yloT Herlpo3pauHblX
reneii. [IpuMeHeHHe TAKMX KpaxMaJioB MpU NPOU3BOACTBE XJieba CriocoOCTBYET
YAy4dlUeHHIO $U3NYECKUX CBOMCTB TecTa, YAY4lleHH IO ITOPUCTOCTU FOTOBBIX
U3fe Nt M 3aMeLieHUI0 UX YepcTBeHMs. Kpaxman, MoaudruupoBaHHbIii nep-
MaHraHaTOM Kaiusl, HaXOIMUT NMpUMeHEeHHEe B MPOMU3BOACTBE XeJeHHbIX KOH-
¢eT — BMecTO arapa U MeKTHHa.

FnuxkoreH

IMukoreH HaxoAUTCS B MUIIEBLIX MPOAYKTaxX B OYeHb HEOOMbIIMX KO-
JindecTtBax, Gjarofapsi MajJloMy CollepXaHHIO B MACHOW TKaHM U NEYeHU.
DTO roMoriokKaH, Mogo6HbIM M0 CTPYKTYpe KpaxMaJlbHOMY aMHUJIONEKTH-
HY; OH conepXuT a-D-(1,4) u a-D-(1,6) rmoko3naHble CBSI3M, 0IHAKO, B
OTJIMYME OT KpaxMajlbHOTO aMWJIONEKTHHA, OH MMeeT OOJIbILIYIO MOJIEKY-
JIApHYIO Maccy.
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[iukoreH — pe3epBHBIi YIJIeBO B MSICHOI M fle4e HOUHOIM TKaHH, HO Ioc-
Jie y6osi XXMBOTHBIX OH GBICTPO paclueruisercs ¢ o6pasopanueM D-IJ110K03bl 1
3aTeM npeoGpa3yeTcs B aKTaT.

Llenmonosa

Lenniono3a — KOMIOHEHT KIeTOYHBIX CTeHOK. OHa 06bIYHO aCCOLMUPY-
€TCs1 C PAa3IUYHBIMY reMULIE/UTI0N03aMU Y JIMTHUHOM; M TUII ¥ pa3Mep 3TUX
accouualuii obpasyeT xapaKTepHylo TEKCTypY MKIUEBbIX pacTeHUit. OfAHakKo
GOJIBIUMHCTBO U3 TeKCTypaibHbIX U3MEHEHHUIt BO BpeMsl CO3peBaHUsA U Y6Op-
KM pacTeHMii uMeeT MecTo G1arofapsi U3BMeHEHUSIM NeKTHHa.

Iemt0103a — MOHOIIIOKAH, COCTOALLMI M3 TMHeNHbIX Heneit B-D-(1,4)-
[JIIOKONMpaHO3HbIX eqMHUL. McKiloynTe/IbHaA IMHEMHOCTD LE/UTIONO03b) 1aeT
BO3MOXHOCTb MOJIEKY/IaM aCCOLIMMPOBaTh, YTO MMeeT MECTO B IEpeBbSX U ADY-
rux pacteHusx. lemnono3a uMeeT amopdHble ¥ KpUCTALIMYeCKMe 00/1acTy,
M MMEHHO aMopdHble 30Hbl NTOJABEPraloTCsl BO3AEHCTBMIO pacTBOpuUTeaei U
XHMHYECKNX PEareHTOB.

Ilpu npon3BoAOCTBE NULIEBBIX IPORYKTOB HaXOAUT MpUMeHEeHe MUKPO-
KpUCTalL1MyecKas Lie/U1i0/103a, 18 [To/1lydeHHs KOTOPOi UCIOIb3YIOT KUCI0T-
HbIM TMUAPOAN3 Lesiono3sl. B 3ToM cnyuae amopdHble 061acTi 'MApOJIN30-
BaHbl KUCJIOTOM, OCTaloTCs TOJbKO HebobllMe KUCIOTOYCTOMYMBbIE obnac-
TU. 3TOT NPOAYKT MCIONb3YETCA KaK HalOJTHUTENb M PeOIOTHYECKHil KOMITO-
HEHT B HU3KOKaJIOPUHHLIX MTUIIEBLIX IpOIYKTaX.

Bonee xectkan xuMuueckas MoaudUKalKs Le/UTI0N03bl UCIONb3yeT s LIS
TIPUTOTORJIEHMS fMILEBLIX 3aTYCTHUTe el Ha LEe/UTI003HOM OCHOBE,

Haubonee 11MpOKO UCIONb3yeTcsl HATPHeEBas Cojib KapbOKCUMETIUILIEN -
ntono3sl (Na-KMILI). Ee nony4ator 06paboTKoid Lie/U1i0/103bL LIEI0YbIO ¥ XJI0D-
YKCYCHOM KUCJIOTOM:

CH,0H CH>OCH;COONa
NaOH
., . —_— o N
o~ \OH .. CICH,COOH o~ \OH -~
H 1, H n

Bnaronaps peonornyeckum cBoiicTBaM M OTCYTCTBHIO TOKCUUHOCTH 1 yCBa-
upaeMmocTi Na-KMII Haxoaur lunpokoe npuMeHeHHe (0coGeHHO 3a pyGexxom)
B NU11IeBBIX TponykTax. OHa BHIMOJHSET poJib 3aIyCTUTE/IA B HAUMHKaX, MyJIHUH-
rax, MArkMx cblpax, GpykToBbIX Xee. Ee cnoco6HOCTb yAepX1BaTh BIary je-
J1aeT ee MoJIe3HON B NeKapCKMX M3e/UsIX, MOPOXEHOM Y pa3jIMuHbIX 3aMOPO-
XEHHBIX AecepTax, e OHa MHTUOUpYeT pocT KpucTauioB. OHa 3aMeJIfAeT POCT
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KPUCTA/LI0B caxapa B KOHOUTEPCKUX H3AENHAX, [Jla3ypH U CUpoMNax, YTO UMeeT
BaXXHOE 3HaYeHHe NP JUTUTebHOM XpaHeHU M u3nenunii. OHa cnocobCeTByeT cTa-
61M3aLIMY 3MYNTbCHIL B cOycax M calaTHBIX [IpUITPaBax, UCMOIb3yeTcs NPHU Mpo-
WU3BOACTBE HU3KOKAOPUHAHBIX MPOAYKTOB. B HM3KOKA/OpMMHEIX HaNmKUTKax,
HacbilleHHbIX CO,, OHa Croco6CTBYET COXPaHEHHIO IMOKCHIIA YTAEPOJa.

IlyTeM aKWINpOBaHUSI MOIYT ObITh MOJy4eHb! ApyrHe MPOU3BOAHBIC LIEN-
JII0NI03bl C XOPOLUIMMHU HabyxalolLMMH CBOMCTBAMM W NMOBBILLIEHHON PacTBOpH-
MocThbio. biarogaps 3ToMy OHH TaKKe [TepCneKTHBHLI ISt IPUMEHEH U B TIH1L1e-
BbIX MPOAYKTax 1 LUKPOKO MIPUMEHSTIOTCS 3a pyoexxoM. Hanbonblinii MHTEpeC U3
3THX NPOAYKTOB MpeACTaRIsAeT METUILE/UTION03a. MeTwilenono3y noiyyaioT
JefcTBMEM METIWIXIIOPKM/IA Ha LIeJLUTIONO03Y B 1i1e/104yHoi cpene. C3 3aBUCHT OT yc-
JIOBUiA MpoBeaeHUs peaklMK. Perympys ycloBHsi IpoBeieHUsT peakKLIMU MOXHO
T10J1y4aTh NMPOAYKTHI € pa3Hoii Habyxaloliei crIoco6HOCTHIO U PACTBOPUMOCTHIO
B Bode. Hanbosnbluas pacTBOpMMOCTb XapakTepHa utst npoaykTos ¢ C3 = 1,64
1,92. Ins METWILIE/UTIONO3bI XapaKTePHBIM CBOMCTBOM ABNSAETCH CHUXKEHHE BAA3-
KOCTH C pOCTOM TEMITEpaTyphl U rejieodpa3oBaHue NPH oNpeaeieHHO! TeMiepa-
Type. DTOT NpOAYKT SIRIsAETCs] HEycBaMBaeMbIM, U, TAKUM 0Opa3oM, ero Mpume-
HeHHMe B MULIEBBIX TPOAYKTaX He YBEIMYHUBAET X KAJIOPUIAHOCTb.

B nuuieBsIX npoayKTax METWILIE/LTION03a MOXET BLIMONHATh QYHKLIMU
BOJOYAEPXMBAIOLLIETO areHTa (HanpuMep, B NMeKapcKUX U3AENHUsIX), HHTUOU-
Topa cHHepe3Hca (3aMOpOXeHHble TPOAYKThI), yMATYUTEs U cTabuin3aropa
3IMYABCHI (coychl, calaTHblE NpuNpaBbl). OHa MOXET CIYXUTH HaNoJIHUTe-
NeM Ui HU3KOOEIKOBBIX IMHILEBLIX NPOAYKTOB, OKa3biBaeT 0,arONpUITHOE
nefCTBHE Ha TEKCTYPY M CTPYKTYpPY M3nenuit. Kpome Toro, oHa MoXxet BbIThb
OYeHb N0JIe3HA NPY NPOU3BOACTBE MPOAYKTOB B Cbed0OHBIX 0bomouKax.

Femuuennionosnl

U3BecTHO, YTO KJIETOYHBIE CTEHKH pacTeHHIt NPEACTaBNAIOT cO00 KOMM-
JIEKCHYIO MaTPULLY, COCTOSLLYIO U3 LIEJUTIONO03bl, IMTHUHA U TeMULIE/LTION03,
TeMuULIENTION03bI — KJIACC MOJMCaXapuaoB, HeyCBaUBAEMbIX 4eJIOBEUECKUM
OpPraHU3MOM.

OcHoBHas reMUILIe/UII0N03a B MIULLIEBLIX NMPOAYKTaX — KCUJaH. JTOT no-
JIUIMEP COCTOUT B OCHOBHOM U3 §-D-(1,4)-KCHNONMMPaHO3WIbHbIX €AUHMLL, Ya-
cTo coiepxHT B-L-apabuHodypaHo3WibHble GOKOBbIE LiENH OT TPETheil no-
3ULMHU HecKoNbKUX D-Kcmlo3Hbix Kosell. JIpyrue TUIIMYHbie COCTaRsIOLNE
— MeTwtoBbie 3¢upbl D-rnioKypoHoBoit kucnotel, D- u L-ranakro3a, aue-
TUJIbHbIE 3QUPHBIE IPYINbL.

[MpucyrcTBUE reMULENTIONO3 B NIEKAPCKUX U3IEAUAX UMEET BaXXKHOE 3Ha-
yeHHe 6iarojaps crmocoGHOCTH cBA3bIBaTh Boay. [Ipu npuroToBAeHUH nuIe-
HHUYHOTO TeCTa OHH YJIY4Ilal0T KauyeCTBO 3aMeca, YMeHbIaIOT 3HEPTUIO Tiepe-
MelIMBaHHsA, YYacTBYIOT B ¢pOpMHUPOBAHUM CTPYKTYPH! TeCTa, B YaCTHOCTH
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B (OPMUPOBaHUH KJ1eKOBUHBI, UTO B UTOTE OKa3biBaeT 6J1arorpUsTHOE Aeit-
CTBHE /LIS NONYYEeHHS Xopolllero oobeMa xiieda. be3ycnoBHbii MHTepec npu
MPOU3BOACTBE XJ1e600Y/IOUHBIX U3EAUN NPEACTABASET TO, 410 [€MULC/UIIO-
J103bl TOPMO3ISIT UEPCTBEHME XJ1eba.

BTopas BaxxHasn GpyHKLMS reMULIEJUTIONO3 B MUIIEBBIX MPOLYKTaX 3akiTioya-
€TCS1 B TOM, YTO OHH, KaK IHILeBbie BOJIOKHA, 00pa3yloT YacThb HenepeBapyBae-
MOTO KOMILIEKCa, YTO Ype3BbIYaifHO BAXXHO AJIS1 MEPUCTANTBTUKMA KUILIEYHHUKA,
XoTa addeKT 3THX NONMCAXaPUIOB B OTHOLIIEHUM XEJTUHBIX KUC/IOT M MeTabo-
JIN3Ma CTEpOMIOB HelOCTaTOYHO M3YUeH, U3BECTHO, OOHAKO, YTO OHY BAXHbI
ANS1 yAaNeHMS XKeYHBIX KMCJIOT M CHUDKEHUS YPOBHSA XOJleCTEpHHA B KPOBH. Yc-
TaHORBJIEHO, YTO NULLEBLIE BOJIOKHA, B TOM YHC/IEe TeMHLEJUTIONO3bI, CHAXAIOT
PHCK KapaUOJ0rUYecKyX 3a0oneBaHMii ¥ AMOKaYeCTBEHHBIX HOBOOOPa3oBaH Ui
TIPSIMOM KMLUKH, a U151 60JIbHBIX AUabeToM — NMOTPeOHOCTb B MHCYJIMHE.

MexTnHOBbBIE BewecTBa

[1eKTHH COIEPXUTCH B PaCTUTEAbHBIX MHULIEBBIX MPOAYKTAaX, HAIIPUMED,
B pyKTax v oBollax. B pacTUTeIbHOM KJIETKE MEKTHH BBITIONHAET PYHKIIHIO
CTPYKTYPHUPYIOILIETO areHTa B LEHTPaIbHOM cJioe KJIeTOUHOM cTeHKH. KpoMe
TOoro, 6n1aronaps cBoeit CUNbHOM CrocobHOCTH K HabyxaHHUIO U CBOEMY KOJI-
JIOWJHOMY XapakTepy MeKTUH peryiupyeT BoaHbil oOMeH pacteHuil. Haspa-
HUE «[IEKTHH» [TPOUCXOAMUT OT rPeYeCKOTo CJIOBA «IIEKTOC» , YTO O3HAYAET «XKe-
JIMPOBaHHBIN», «3aCTHIBILIHI».

brnaroaaps npexpacHbBIM XeIUPYIOLIMM CBOMCTBaM MEKTUH LIMPOKO MpPHU-
MEHSIeTCS MPH NPOK3BOACTBE MULLEBLIX MPOIYKTOB — KOHAUTEPCKUX U3AEIIHIH,
dpyxTOoBbIX Xene, IkeMoB. [1eKTHH BMecTe C ApYTUMH HEKPaXMAaTUCTBIMH M0~
JIucaxapuaaMy odpasyeT IpyIlny NUileBbIX BOJIOKOH, 3HaYeHHe KOTOPbIX yXKe
obcyxnanoch. Kpome Toro, reKTuH 06/1aaeT 1€ TOKCULIMPYIOUIMMHU CBOHCTBA -
MH, T. K. CITOCOOEH CBA3LIBATH TOKCHUYHbBIE 3IEMEHTbI Y pAIUOHYKIIUALL K BbI-
BOAMUTBb MX M3 YeJIOBEUEeCKOro opraHuiMa (cM. Tabi. 3.16 u 3.17). 3ro aenaer
MEeKTUH U NeKTUHcoAepXalliie NMPoAyKThi LEHHOI A06aBKOH MPU MPOU3BO/I-
CTBe NMUILEBLIX TIPOAYKTOB JieueGHO-NMpohUNaKTUYECKOTO Ha3HAYEHHS.

Ta6anua 3.16. Cps3biBaHUe CBUHLIA TEKTHHOM

CreneHb KomruiekcooGpasyouas
[MextrH 3TepUpHKaLIHH, CMOCOOHOCTD,
% Mr neKTHHa/Mr Pb
Sl6nounslii 70 61
Sl6noynslii
HU3KOMETOKCWJIMPOBAHHbIM 46 42
CBeK/IOBHUHBIH 43 37
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BaXX(HbIM CBOHCTBOM NEKTHHA, Tabauua 3.17. CBsA3bIBaHHE pa3jIMYHbIX
06YC/I0BIUBAIOLINM €ro NpuMeHe- 37eMeHTOB (B % ot Ao6GaBjieHHOro
HME B IMUILEBLIX NPOAYKTaX, ABIA- KOMIIOHEHT)
eTcs reiaeobpasopaHue. Obpa3oBa-

HMe Tefleil 06YCIOBNIEHO accolua- [Texun | Huakomerokcuim-
Heil TeKTHHOBS i ¢ 06pa30 OneMent | sAGnoyHoro POBAaHHbIH
LMEH NEKTMHOBLIX l.lel;le ¢ 0bpa3o- nopoillka | s6AOYHBIH NEKTHH

BaHMEM TPEXMEPHOMH TMpocTpaH-

. p p p p CauHely 50 80
CTBEHHO# CTPYKTYpbl, 1€ ABa WIH v
Goslee yuacTKa Leny coiauxatorcs  MeAb 15 45
JPYT C IPYTOM C peryasipHoii yacro-  Lleanit 45 75
Toil. UMeloTcs pa3nuuHble BUabl ac-  JlaHTaH 45 75
COLMALINi, KOTOPbIE OTIPEAENAIOTCA | [upKoHHmil 30 60
CTeneHblo 3TeprdrKaLIUH. Huxens 50 80

HopmanbHble nekTHHBL (cTe-
neHp 3tepuduxkauuu 50%), kak
TpaBuJIO, iyyliie Bcero o6pa3yloT reJiv Mpu KOHUEHTpalUuH 1%, XoTs KOHLIEH-
Tpalus MOXeT BapbUpPOBAaTh B 3aBUCUMOCTH OT BUJA NEKTHHA.

XenuposaHue BLICOKOITEPU(HULIMPOBAHHBIX NMEKTUHOB BbI3bIBAETCS
1ByMsi pakTopamu: a) noGapieHMeM caxapa, KOTOPbIil BbI3blBaeT AeTUApa-
TalUIO NMEKTUHOBLIX MOJIEKYJ, CIIOCOOCTBYS TeM CaMbIM MX CONMXEHMIO;
©) cHuxeHUeM pH cpenbl, KoTopoe noaaBaseT AUCCOLIMALINI0 CBODOMHBIX
KapOOKXCHIBHBIX TPYNT, CHUXasA TeM CaMbiM 3/71eKTPOCTaTUUYECKOE OTTal-
KMBaHHe ueneun.

JlaHHBI MEXaHWU3M ONUCaH B IUTEPATYPE, KaK «CaXxapHO-KUCJIOTHOE» XKe-
nupoBaHue. OH NpoTeKaeT NpHY COAEPXaHUHU CYyXHX BELIECTB B Cpelic HE Me-
Hee 55% v pH 3,0. PeaynbTaThl NocieAHUX UCCIeNOBaHM i MOKa3bIBAIOT, YTO
Te/li U3 BHICOKOITepU(UIIUMPOBAHHBIX NIEKTUHOB MOTYT CTaGUIU3UPOBATh-
csl B pe3yiibTaTe BOSHUKHOBEHMUS BOJOPOAHBIX CBsi3ei 1 rTMApodOOHbIX B3a-
UMOICHCTBUM.

HuzkoatepuduliMpoBaHHbIE NEKTHHBI MOTYT 0OPa30BbIBATh [e/IN B OTCYT-
CTBUE €axapoB, HO TPeOYIOT NPUCYTCTBUS GMBaiEeHTHbIX KaTUOHOB (Hanpy-
Mep, Ca?"). [lo6aBka MOHOB KalbliMsl BbI3bIBaeT 00pa3oBaHyie KalblMeBbIX MO-
CTHUKOB, COEAMHAIOLIMX MOeKyNbl NekTHHa. OQHaKo TIpU NMepefo3npoBKe
KaJIbLIUA MOXET TIPOMCXOINUTHL TeCHOEe COAMXKEHUE NMEKTUHOBLIX LIETIOYeK,
B pe3yJILTaTe Yero NPOCTPaHCTBEHHAs CTPYKTypa He obpa3syeTcsi. Kpome Toro,
MOXeT UMETb MECTO BbITIaIeHHE B OCANOK NeKTUHaTa Kanbluus. Huzkoarepu-
¢$byLUMpoBaHHbIH MEKTUH MeHee YyBCTBUTENEH K PH, 4eM cTaHaapTHbIe NneK-
TUHOBbBIE TeJIM — I HOPMaJIbHBIX NMEKTHHOB o61acTh pH 2,7-3,5, onTHMyM
— 3,2 (cM. Ta6n. 3.18). Ienu 3Toro TMMa UCTIONL3YIOT B OeccaxapHbIX WIM HUA3-
KocaXapHBbIX JMeTHYeCKUX JKeMax U Xefe. XoTs reieobpa3opaHye HH3KO3Te-
pHUdHUUMPOBaHHOTO MeKTHHA U He TpeOyet caxapa, nobasierue 10—20% ca-
Xapo3bl 1aeT BO3MOXHOCTb YJIYYIUUTh TEKCTYPY relis, Tak Kax 6e3 caxapa (1iu
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IPYTHX I1acTU(hUKATOPOB) 3TH TelId UMEIOT TEHAEHUUIO ObITh XPYNKUMHU U
MeHee 3TacTHYHBIMH, YeM U3 0GBIYHOIO NEKTHHA.

Taonnua 3.18. BausHue crenenn atepudrKalny NEKTHHA
Ha o6pa3oBaHUe rejs

CreneHb Yenosus obpa3zopanHus res
STepUPHKALMH pH Caxap, % | [IByxsaneHTHbII HOH
>70 2,8-3,4 65 Her
50-70 2,8-3,4 65 Her
<50 2,5-6,5 0 Ha

KpoMe oTMeueHHbIX Bhillie (aKTOPOB Ha XKeNHUpPYIOLIKe CBOUCTBA MEKTH~-

Ha BIIMSIOT TaKXKe:

a) MoJieKyJIipHast Macca — C ee YBeJIMYeHHeM BO3pacTaeT CHila resi;

6) pacnipene/ieHHe paMHO3bl — HaJIMUHe B LIETTH MIEKTHHOBON MOJIEKYJIb paM-
HO3bl BbI3bIBAET 3Uraaroo6pasHbie U3ruObl, YTO BIMAET Ha accoLHUaUuio
MEKTUHOBBIX MOJIEKYJT U, CllelOBaTebHO, Ha 00pa3oBaHMe Tefieif;

B) aUETWIbHbIE IPYITIBI — B BBICOKOITEPH(PHUNPOBAHHBIX MEKTUHAX aLIETHb-
Hbl€e IPYIIbI CTEPUUECKHU NPENATCTBYIOT 06pa30BaHHIO [IEKTHHOBBIX aCCO-
LUMaLluii, a B HU3K03TepHHLIMpOBaHHBIX — B3aMMOIECTBUIO MEXIY HOHa-
MU KaJIbUUSA U CBOGOOHBIMU KapOOKCHIbHBIMM IPYITIAMH.

3.6. METOlbl ONPEAENIEHUSA YINEBOOOB
B MMLLLEBLIX NPOAYKTAX

Moo~ # o/mrocaxapuasl. [Jist onpeie/ieHUsT 3THX YI/IEBOIOB UCIIONb3YIOT HX
BOCCTaHaRJIMBalOILyI0 cniocobHocTh, CHayala MX U3BJIEKAIOT U3 MUILEBLIX NTPO-
nyxtoB 80%-M 3TIWI0BbIM cTUpPTOM. CITMpPTOBbIE 3KCTPaKThl YIIapUBaIOT 01 Ba-
KYYMOM, pa30arnsioT ropsiyeid Bogok v ¢unsrpytot. [1py aHanu3se npoaykros,
OTHOCHTEJIbHO H0raTthix 6enkaMu U heHONIbHBIMY COeIMHEHNUAMHU, GUILTpaT 10-
MOJTHUTENILHO 06pabaThiBalOT HEMTPAIbHBIM PaCTBOPOM aLeTaTa CBUHLIA, U30bI-
TOK KOTOPOTO YIaNSIIoT cynbgatoM, docdaToM WM okcastaTtoM Hatpus. Ocarok
OTOWIETPOBBIBAIOT, @ B GUNBTPaTe ONpeAe/siioT BOcCTaHaBIUBalolUue (peayLi-
pyloLuMe) caxapa ¢ Mcrnofib3oBaHHeM rekcauunaHogeppara (I11) kanua, dpenvnro-
BOil XUIKOCTK WIK HofoMeTpuiecku. [LIst onpeneneHus caxapoabl {(BMecTe C
peAyLIMpYIOILIUMH caxapaMH) ee HeOGXOIUMO MpelBapUTENbLHO THAPONMU30BaTh,

KauecTBeHHBIN M KONUYECTBEHHBI aHaTU3 OTAEbHBIX caXxapoB NPOBO-
IAT METOAAMH ra3o-XUIKOCTHO!, HOHOOOMEHHOMR MJTH XUIKOCTHOM XpoMa-
Torpadueit Boicokoro pa3speileHus. KoimuyecTBeHHbIE oNipeie/ieHHs caxapoB
TIPOBOMSIT TaKXe METOIOM UOHOMETPHHU C MCMOJb30BaAHUEM (hEPMEHTHEIX
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3.6. MemoOu onpedenenun y2iea00086 ¢ nuiueabix npodykmax

3JIEKTPOAOB, 0012120 LIIMX UCKIIOYMTENBHO BLICOKOI# CEJIeKTUBHOCTBIO K OIT-
pelnesieHHBbIM caxapaM.

YeBauBaembie noancaxapuasl. OnpeneneHre KpaxMaia OCHOBaHO, Kak npa-
BWIO, Ha OnpeaeaecHUH MoJyYeHHOM P IMAPOIN3€ TIOKO3bl XMMUYECKUMH
METOJaMH WX Ha CITOCOOHOCTH MOJIy4eHHbIX PaCTBOPOB BpallaTh IUIOCKOCTh
nossipu3auru. s onpeneneHnusa KpaxmMaia HEOOXOAUMO MpeABapUTEILHO OC-
BOGOIUTBLCS OT MOHO- M OJIUrocaxapuaoB 3KcTpakiiueii 80%-M aTaHoIOM. 3a-
TeM MIPOBOAAT U3RJIcYeHUe KpaxMalla U3 MpoAyKTa KaKUM-JIM0o crnocoboM (Ha-
NpHUMep, PaCTBOPEHHEM CHauasa B XOJIOQHOI, TOTOM B ropsiueii Boae) U 0CBO-
6oxuaalTcs oT 6elKoB MyTeM 00paboTKu pacTBopa ¢ocdopHo-BoabdpamMo-
BO# KMCJIOTO#, alleTaToM LIMHKa, rekcauuaHodeppaToM (I111) xanus wnu apy-
rMMHU 6eKOoBbIMU ocaguTensaMu. Onpeae/ieHUe KpaxMaiia TpoBOJAT, Kak rnpa-
BWJIO, ITyTEM OIpeleeHUs IJ1I0KO3bl Mocjie PepMeHTaTUBHOTO WM KHUCJIOT-
Horo runpoin3a. Jlyis pacyeTa UCIIOB3YIOT COOTBETCTBYIOILIME KO3ddHLHUEH-
Tbl. MOXHO NMPUMEHSATb METO/l MONSAPUMETPUH.

st onpeneneHus AEKCTPUHOB MX M3RMeKaloT Teruioii (40°C) Bomoii u ocax-
naT 96%-M 3TaHOJIOM, MPOBOAAT MAPOJIN3 U ONpelesioT ITI0Ko3y. s
pacyeTa UCIOJIb3YIOT COOTBETCTBYIOUIHE KO3 IHUHUEHTb. MOXHO HCIONb-
30BaTh METOA CMeKTPOoPOTOMETPUH, U3MEPSIST MLHTEHCHUBHOCTb OKPAacKH HOI-
KpaxMaJIbHOTO KOMILUIEKCa.

HeycBansaeMblie yriesoasl. O0liiee cogepXaHUe MULIEBLIX BOJTOKOH (JIMT-
HUH + HeycBaHMBaeMble YTJIeBOAbl) OOBIYHO OMNpPENesiOT FpPaBUMETPUUYECKHUM
METOOOM. AHAIM3 3aKJIIOYAETCs B UCIOJb30BaHUM (PPaKLIMOHUPOBAHUA —
CHayajia pacTBOPSIOT KpaxmMan U GeIKK npH rnoMolld GepMeHTOB, UMHUTHPY-
IOLLIMX paclIerUIEHUE UX B XEJYAOYHO-KHILIEYHOM TPaKTe YejioBeka (o-aMH-
Jla3za, MerncHuH, MaHKpeaTHH), paCTBOpMMbIe MHULLUEBbIE BOJOKHA 0CaXaaloT
cnUpTOoM, QUILTPYIOT, 0CafoK B3BELLUBAIOT.

IlexTnn. OnpenesieHMe OCHOBaHO Ha U3RJIEYEHUH NEKTHHA (pacTBOPUMO-
ro NMeKTHHa Y NMpOTONeKTHHa) U3 MUILIEBOTO NMpOoAYyKTa, OCaXACHUHU U B3iBe-
LIMBaHUU. 1151 U3BIeYeH MsI paCTBOPUMOTO NEKTUHA MPUMEHSIOT 9KCTPaKLUIO
XOJI0IHOM BOHO# ¢ MocneAyIoLIMM KUIIsueHNeM. [l u3pjieyeHus MpoTonex-
TUHA NPUMEHSIOT KUIIAUEHHeE C COJISTHOM KUCIOTOM Mocjie U3BJe4eHUs pac-
TBOPUMoOro NeKTHHa. 115 MpolyKTOB, BOraThiX KpaxMalioM, IPUMEHSIOT cIie-
LIMaibHBIE NTPUEMBI €r0 OTAeeHus. [Ins ocaxaeHUs] NEKTUHA MPOBOASAT pe-
axKuUMIO ¢ XJIOPHIOM KaibUuus. [TOMMMO B3BEIIMBAHUS MOXHO OIpeAe/siTh B
ocajike coiepXaHue KalbLUHs KOMIUIEKCOHOMETPHUYECKU C TpIoHOM b u no
9TUM JaHHbBIM PacCUMUTHIBATh COAEPXaHHE MEKTUHA.

Temuuenmonossl. OHY rMIPOIHU3YIOTCS TPYOHEE, YEM NEKTHUH, UX Olpele-
JIAI0T Mocie yaaneH!s nekTuHoB. OnpeaefieH e reMHULEI0N03 OCHOBaHO Ha
olpejieJleHHM BOCCTAaHARIMBAIOLIMX caXxapoB, MOJYYEHHLIX MPU KUCIOTHOM
WJH LeIOYHOM ruaponmse. JIns pacyeTa UCMONB3YIOTCA COOTBETCTBYIOLINE
K03 HULIUEHTHI.
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[naea 3. Yereaoon

Kneryatka. Meton onpeneneHus KjieT4aTKX OCHOBAH Ha MPpOBeAeHU U T -
POJIM3a JIETKOpPacTBOPMMbIX YIJIEBOAOB IPU COOTBETCTBYIOLIMX YCJIOBMSX U
M0jly4YCHUM HErMapoI13yeMOro ocTaTka, KOTOpbli B3BCIIHBAIOT.

3aBepilas pacCMOTPeHHE YIIEBOJOB C TOYKH 3PEHHMS ITUILEBOM XUMHH,
clleflyeT cKa3aTb, YTO BCe YIJ1€BOIbI, HE3aBUCUMO OT TOTO MPOCThIe OHU WIH
CJI0XHble, UMeloT 60JbLIIOe 3HaYeHHe He TOJIbKO KaK ycBauBaeMble WK Heyc-
BaWBaeMble YeJIOBEKOM BeLLECTBa, HO U B OTHOLIIEHMH MUX B&XHOM POJIM B M-
LLIEBbIX MPONYKTaX M B MULLIEBLIX TEXHOMOTUSIX. ¥TIeBOAbI, 0COGEHHO Kpaxmai
Y caxapo3a, obecre4ynBaloT OCHOBHYIO YacTh KaJTOPHItHOCTH paLlMOHa K BHO-
CAIT 3HAYUTEJIbHBII BKJ1aJl B CEHCOPHYIO OLIEHKY MUIIEBLIX NPOAYKTOB. YTrJe-
BO/BI TaKXe BHOCAT OOJIBLION BKJIaX B TEKCTYPY NPOLYKTOB, MOCKOJIbKY OHH
CMOCOGHBI JIMATH Ha BA3KOCTb, KPUCTA/UTM3ALIMIO, Ieleobpa3oBaHHe, CTablIb-
HOCTb. OHU BJAMAIOT Ha IIPUATHLIE OILYLIIEHUS BO PTy GJlaroaaps clafocTy, Ha
LBET U apOMaT ITHULLIEBLIX MPOAYKTOB 6Jarofaps Mx CrloCOGHOCTH MpeTepIie-
BaTbh XUMHYECKHE NpeBpallieHus ¢ 06pa3oBaHMEM OKpallleHHBIX B apOMaTH-
YecKHX BelllecTB. [1pH Mpor3BoaCTBE MHOTMX ITHILIEBLIX MPOAYKTOB YTJIEBOAbI
COCTARBJISIIOT ONYH M3 IVIaBHBIX CHIPBEBBIX PECYPCOB IS (DU3MYECKHX, XMMH-
YeCKHUX, BHOXMMHMYECKMX U MUKPOOHMOJIOTMYECKHX MPOLIECCOB, YIpaBleHUe
KOTOPLIMH TO3BOJIAET MOJYYaTh LIMPOKYIO FaMMy MPOAYKTOB MUTaHHUs pa3-
HOTO Ha3HayeHMsl C pa3IMMHBIMU CBOHCTBaMM.

KouTtponsHsie Bonpocs!

1. Yrto TaKkoe yCBaMBacMbIC U HEYCBaBacMbI€ yTJ'leBOJlbl?

2. Kakue GpyHKLUMH B OpraHM3Me YeJIoBeKa BBINONHAIOT yCBauBaeMble U HeycBaHBae-
Mbl€ YTeBOABI?

3. Kakue npeBpallleHUsI NpeTepIieBaloT YIJIEBOALI NPH NPOU3BOACTBE NUILEBLIX MPO-
JYKTOB M B KaKMX peaKLMAX OHH y4acTBYIOT?

. B kakux MULIEBLIX TEXHOJOTUSAX UCTIONb3yeTCsl npolecc 6poxeHusn?
. Yto Taxoe npouecc KapaMenu3auuu?
. Uto npexncrapnseT coboii npolecc MeaaHONINHOOGpa3oBaHUs?

Kakue ¢pakTophl BNMAIOT Ha 06pa3oBaHHe MENaHOMIMHOBBIX MPOIYKTOB?

. KakoBo ¢ yHKLMOHaBHOE 3HaYeHHE MOHO- U OJIMTOCaXapoB B MUIUEBBIX IPOAYK-
Tax?

9. B KaKHX NMHUIUEBBIX TEXHOJOTHUAX UCTIONB3YIOT MM/ POJIM3 MONUcaxapyuaon?
10. Kakue GyHKUYH B MULIEBLIX MPOAYKTAX BbIMONHSAIOT MOJIUCaXapUibl?
11. Kake MeToabl orpefie/ieHHs YI1eBOAOB Bbl 3HaeTe?



rJ1ABA 4.
JIMNUAbI OKUPbI U MACJIA)

4.1. CTPOEHME U COCTAB 1MNNAOB.
XXUPHOKUCJIOTHbIA COCTAB MACEJ1 U XKUPOB

JIunuaamu (ot rpey. lipos — 3¢pup) HaaLIBaAIOT CAOXKHYIO CMeCh 3HPOTIO-
LOGHBIX OpraHMYEeCKMX CO€AMHEHHUN ¢ GIU3KUMHU PUIMKO-XUMUYECKUMU
CBOMCTBaMU, KOTOpasi CONEPXKMTCS B KileTKaX pacTeHHUil, XXMBOTHBIX U MHK-
poopranuaMax. JIMNKUAkl LIMPOKO pacipocTpaHeHs ! B IIpHpoie U BMecTe ¢ 6e-
KaMU U yIjieBoAaMM COCTaB/ISIIOT OCHOBHYIO MacCy OpraHM4YeCKUX BELLIECTB BCeX
>KUBBIX OPTaHMU3MOB, ABAAACH 0053aTeIbHBIM KOMIIOHEHTOM KaXXA0H KJIETKH.
OHM LIMPOKO UCMOJIB3YIOTCH IIPH MONYYEHHH MHOTMX IIPOAYKTOB [TMTaHMUs,
ABJISIOTCSA BaXKHbIMM KOMIIOHEHTaMH IHILEBOrO ChIPbs, MOJYNPOAYKTOB U
FOTOBBIX MU LIEBbIX IPOAYKTOB, BO MHOTOM OIIpeAeias KX [TUIIEBYI0 K OHoJO-
rUYecKylo NMONTHOLEHHOCTb U BKYCOBbIE KauecTBa.

JIunuap! He pacTBOpPUMBL B Bofie (rMIpodO6HbI*), XOPOLLIO PaCTBOPUMLI B
OpraHMYeCKUX pacTBOpUTEJISIX (GeH3UHE, AMITUIIOBOM U pe, x10podopMe U Ip.).

B pacTeHusXx nMnMAbI HAKaTUIMBAlOTCS, [J1aBHBIM 06Gpa3oM, B ceMeHax U
oaax. Huxe npuBeneHo coaepxaHue TMnnaoB (%) B pa3HbIX KyJ1bTypax.

IToaconHeyHUK (ceMsIHKa) 30—58
XJon4yaTHUK (ceMeHa) 20—29
Cos (cemena) 1525
Jlen (ceMeHa) 30—48
Apaxuc (a1po) 50—61
MacnauHbl (MAKOTB) 28—50
KoHoruts (cemeHa) 3238
TyHr (sazpo nuona) 48—66
Panc (ceMeHa) 45—48

* TuapodobHocTb — «BoA3Hb BOABI», BELLECTBA HE B3IaUMOAEHCTBYIOT C BOAOM.
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Thaea 4. Tunudvi (wcupor u macaa)

Topunua (ceMeHa) 25—49
KneuiepuHa (ceMeHa) 35—59
flueHnua (3epHoBKa) 2,7
Poxb (3epHOBKa) 2,5
Kykypy3a (3epHoBKa) 5,6
Puc (3epHOBKa) 2,9
OBec (3epHOBKa) 7,2
IIpoco (3epHOBKa) 4,5
Tpeuynxa 3,8
ApOy3 (ceMeHa) 14—45
Kakao (606k1) 4957
Kokocopas nanbMa (Komnpa) 65—72
Kenp (sizpo opexa) 26—28

Y XHWBOTHBIX U PbIO JIUITUABI KOHLEHTPUPYIOTCS B TOJKOXHBIX, MO3rOBOM
M HEPBHOM TKaHSX U TKaHSX, OKpYXaloLUX BaXHble opraHbl (cepalie, MoY-
ku). Colep>KaHue TMITHIOB B TYLLKe PbI6 (0CETPOB) MOXeT A0CTHraTh 20—25%,
cenpan — 10%, y Tylll Ha3eMHEIX XHBOTHBIX OHO CWIBHO Kojiebnercd: 33%
(cBMHHKHA), 9,8% (roBsimvHa), 3,0% (mopocsTa). B Monoke onenss — 17-18%,
ko3bl — 5,0%, xopoBbl — 3,5—4,0% nunuaos. CoaepXaHHe JUIHIOB B OT-
JeNbHBIX BUIaX MHUKpPOOPraHM3MoB MOXeT nocturath 60%. CoaepxaHue Jin-
MUIOB B paCTEHUSAX 3aBUCUT OT COPTa, MECTa U YCIIOBUI MX NMPOU3PacTaHHUs; Y
JKMBOTHBIX — OT BMJIa, COCTaBa KOpMa, YCJIOBUIt codepXaHHs U T.A.

I1o xuMHMYEeCKOMY CTPOEHUIO IMTTHAI ABJISIOTCS TPOU3BOHBIMM XHPHBIX
KHCJIOT, CIMPTOB, aJIbAEeTHUAOB, IOCTPOESHHBIX C [IOMOILBIO CI0XHOIPHUPHOM,
npoctoii apupHoii, dochoacdupHoii, raMko3naHoi cesiseil. Jlunmuabl oenat
Ha JIBe OCHOBHbBIE IPYNIIbL: POCTBIE M CIIOXHBIE TUMUALI*. K MPOCTHIM HENT-
PaibHbIM TMNIMAAM (He coaepXalidM aTOMOB a3oTa, pocdopa, cepbl) OTHO-
CAT MPOU3BOJHBIE BBLICIIHX XHUPHBIX KUCJIOT M CIIUPTOB: [JIHALEPOIHUITHALI,
BOCKH, 2(P)UPbI XOJIECTEPHUHA, TIMKOJIUITHIB U APYTHE coeAMHEHHUs. CylliecTBY-
IOT ¥ Apyrue Kiaccudukauuu JUnmuaoB. [lo MHEHHUIO OToeNbHBIX aBTOPOB, B
3Ty TPYTITY OPraHMYECKHUX COEIMHEHMIT cliefyeT BKIIIOUMTDb N30T pEHOUIbI (TEp-
MeHbl ¥ UX TIPOU3BOJHbIE) U CTepoUAbl. MojieKyJibl CIIOXHBIX JTAMUAOB CO-
JdepXaT B CBOEM COCTaBe He TOJIbKO OCTaTKH BbICOKOMOJIEKY/ISIPHBIX Kapbo-
HOBBIX KHCJIOT, HO H ocOpHYIO Wi CEPHYIO KHUCOTHI.

[To cTpoeHMIO U CITOCOOHOCTH K TMAPOAMU3Y JUITULbI Pa3AesloT Ha OMbI-
JisieMble U HeoMbLIsieMble. OMbUIsSIEeMbIe JIMITUABL TIPYA TMAPOJIM3e 06pa3yioT
HECKOJIbKO CTPYKTYPHbIX KOMIIOHEHTOB, a IIPH B3aUMOAEHCTBHH C LlEJIOYaMH
— COJIM XXUPHBIX KMCJIOT (MbL1a).

* 311 BONPOCH MOAPOGHO H3YYaAIOTCA B Kypce OPraHM4ecKoi XHMMH.
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4.1. Cmpoenue u cocmag aunudog. XXupHoxuciomuusiii cocmae Macea U #upog

HaunbGonee BaxHas ¥ pacnpocTpaHeHHas rpynna npocThiX HENTPalbHbIX
JIUOUAOB — alMUITHUEPHUHBI. AUMITIUIEPHUHD! (MM TIHULIEPUABI) — 3TO
CNOXHBIEe 3(UPDI TTNLIEPHHA U BEICIIUX KapOGOHOBLIX KMCIOT (cM. Tab. 4.1).
OHM COCTaBJISIOT OCHOBHYIO Maccy JUIUAOB (MHoraa no 95%) u, no cyuie-
CTBY, UMEHHO MX Ha3blBaiOT XHpaMH WK MacjaMH. B coctaB XXUpOB BXOLAT,
IJ1aBHBIM 06pa3oM, TpuaumiranueprHsl (1), a Taioke auaumwirniuepuHsl (11)
¥ MoHoauunranuepuHsl (111):

0
>—R CH,0H CH,OH

rae R, R', R"” — yrnesonopontbie panMxansi.

TpuaumnrauuepuHs! (TAT'), MOJIEKY/IbI KOTOPbIX COIEPXAT OJMHAaKOBbIE
OCTaTKM XHPHbIX KHC/IOT, Ha3bIBalOTCS MPOCTLIMH, B IPOTHBHOM CJlyyae —
cMelllaHHbIMHU. [TpupoaHbie XHphI M Maciia colepXart, [J1aBHbIM 00pa3oM, cMe-
lIaHHble TPUALUATAULEPUHBI. YHCThIE auWIIIMLUEPUHBI — BeclBeTHble Be-
lwecTBa 6e3 BKyca U 3anaxa. Okpacka, 3anax ¥ BKyC IpPHPOIHbIX XU POB Ofpe-
IeNA0TCA HaJIMYMeM B HHUX cleluuduryecKux npuMeceid, XapakKTepHbIX 414
KaX{IoTo BMAA XHpa. TeMnepaTyphbl MJ1aBJeHUA W 3aCTbiBaHUSA aLlMJITIULIEPHU -
HOB He COBIaJal0T, YTO 00YC/IOBIEHO HATHUYNEM HECKOJIBKUX KpUCTA/IMYEC-
Kux Monndurkauuii. [1o coBpeMeHHbIM NPeACTaBIEHUAM , MOJIEKYJIbl TPHALIWII-
TJIMUEPUHOB B KpHcTa/llax B 3aBUCUMOCTH OT OPMEHTALIMM KUCJIOTHBIX Py
MOryT UMeThb opMy BWIKH 1, Kpecna 2, ctepxHs 3 (cM. puc. 4.1).

TemnepaTypa niaBjlieHUS TPUALMITAHULIEPUHOB, COAEPXAaIUX OCTATKH
TpaHC-HEHAChIIEHHBIX KHCJIOT, BHILIE, YEM Y aLIWITIMLIEPUHOB, COlepXalllnX
OCTaTKM UMC-HEHACBILIEHHBIX KACJIOT C TEM XK€ YUCJIOM aTOMOB yrjiepoja.
Kaxnoe Macno xapaktepuayetcs criettdryeckuM ko3dGbHULIMEHTOM NpeioM-
JieHus (TeM Goblle, YeM Bbllle HeHAChIIEHHOCTh XUPHbIX KUC/IOT, BXOASA -
LIHX B €ro COCTaB, 1 MOJIEKyJIsipHas Macca).

CMecH MHAMBUOYANbHbBIX alWITIMLIEPHHOB MO0 00pa3yioT TBepable pa-
CTBOPBI (TO €CTb CMELLIaHHbIE KPUCTAIUTHI), TUOO0 AAIOT «3BTEKTUKH» (MEXaHU-
YecKHue CMeCH KPUCTaJUIOB). DBTeKTHYECKas CMeCh UMEET TEMIIEpaTypy INiaB-
JieHUs 6osiee HU3KYI0, YEM HUCXOIHble KOMITIOHEHThI MO OTACIBHOCTH.

Pa3Huua B TeMnepaTypax MnjaBjieHUs TJIMLIEPUIOB pa3HOTO COCTaBa Jie-
XHT B OCHOBe JeMaprapMHH3allMM — BbIAEJIEHUS U3 cMecH Haubolee
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Tnaea 4. Tunudet (wcupoi u macaa)

Ta6mmua 4.1. OcHoBHbIe KApHOHOBBIE KMUCIOTHI, BXOASLIHE B COCTAB

NMPHUPOIHBIX MaceJsl U XXUPOB

YcnoBHoe 0603Have-

Kucnora dopmyna Hite (cumBon)*
Hacwiwernnvie xucaomst
Jlaypunopas CH,—(CH)),,—COOH a,
MupucTiuHoBast CH,—(CH,),,—COOH c,
[TansMuTHHOBaS CH,—(CH,),,—COOH (O
CrteapuHoBpas CH,—(CH,),,—COOH C
ApaxnHoBasi CH,—(CH,),,—COOH <,
Henacoiujenusie kucromo:
OnenHoBan CH,—(CH,),—CH=CH—(CH,),—COOH C! g-9-umc
Dpykobas CH,—(CH,),—CH=CH—(CH,), —COOH C',,-13-uuc
JInHonemas CH,—(CH,),—CH=CH—CH,—CH=CH— C? ;-9-umc,
—(CH,),—COOH 12-uuc
JluHoneHoBas CH,—(CH,—CH=CH),—(CH,),—COCOH C* ;-9-1mc, 12-umc,
15-111c
ApaxunoHoBpas CH,—(CH,),—(CH,—CH=CH),—(CH,),— | C‘,-5-umc, 8-uuc,
—COOH 11-umc, 14-umc
Oxcuxucaomsi
Puunnonenopas | CH,—(CH,),—CHOH—CH,—CH=CH— C! 4-9-umc,
—(CH,),—COOH 12-on

* B cHMBOJ BXOIAT YMCJIO AaTOMOB Yriepoaa ¥ KOMMYeCTBO ABONHBIX CBA3CH MEXIY YIICPOAHBIMM aTOMaMH B
MOJIEKY/le KNCNOTEI, HOMEP NEpPBOro HEHACKILLIEHHOTO aTOMa YI/epo/ia, KOHGUIypaLHs.

Puc. 4.1. Bo3MoXHble KOH(GHUIYpaLMU U XapaKTep YTIaKoBKH MOJIEKY
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4.1. Cmpoenue u cocmaa aunudos. Xuproxucaomuuiii cocmas macen u ¥upog

BbICOKOIIaBKOH ¢ppakLMHU IMHUEPUAOB (MOJy4eHHe XJIOMKOBOIo NajbMHu-
THHa, NalbMOBOro creapuHa). IlnmoTHocTh TpHauuaraIuuepuHoB 900—
960 kr/m* (npu 15°C); oHa yMeHbILIAETCA C POCTOM IJMHbBI LIEMHA XHUPHO-
KHUCJIOTHBIX OCTaTKOB M BO3pacTaeT C YBeJIMYEHHEM YHCJia U3OJIUPOBAHHBIX
JABOMHBIX CBsI3eM.

Jpyroit BaxXHO¥#H Irpynroi NpocThIX JUIIUIOB ABIAIOTCA BOocKU. Bockamu
Ha3bIBaIOT CJIOXHbIE 3(PHUPbl BHICIIMX OOHOOCHOBHBIX KapOOHOBBIX KHUCJIOT
(C°,—C")) ¥ onHoaToMHBIX (colepxawux oaHy rpynny OH) sbicokoMone-
KynsipHbix (c 18—30 atomaMu yrieposa) CNUpPTOB:

0]

N

R O R’

rae R, R’ — yrneBosoponHblie paauKabl.

BockH HIMPOKO pacrpocTpaHeHsl B TpUpode. B pacTeHUsAX OHU MOKpBI-
BalOT TOHKHM CJIOEM JIMCThSA, CTEOIIH, TJIOABI, MPelOXpaHAs UX OT cCMayMUBa-
HHs BOAOW, BbiCbIXaHHUS, AeHCTBUS MUKpoopraHusMoB. CoaepXaHUe Boc-
KOB B 3€pHe M IJioJax HeBeJIUKO. B 06ooykax ceMsiH MOACOTHEYHUKA CO-
Jepxutcs 1o 0,2% BOCKOB OT Macchl 060JI04KH, B ceMeHax cou — 0,01%,
prca — 0,05%. Bock¥ — BaXHbIif KOMITOHEHT BOCKOBOTO HaJjleTa BUHOTpa/i-
HO# AiroAxl — NpPIOHHA.

B cocTaB NpOCThIX TUMUAOB PaCTUTENbHbBIX Maces U XXUPOB BXOIAT M1HKO-
JMnuabl. [MkonunuaamMy HasblBaeTCs Oonbliiast M pa3HOOOpa3Has Io cCTpoe-
HUIO Ipynna HeATpabHbIX JUMKAOB, B COCTaB KOTOPLIX BXOASIT OCTATKH MO-
HO3. OHU LWIHPOKO (0O0BLIYHO B HEOOIBILIMX KOJIMYECTBaX) CONEPXKATCS B pacTe-
HUAX (JIMITMABI MIIEHULIBI, OBCa, KYKYPY3bl, OACOJHEYHUKA), XHBOTHBIX U
MHUKpOOpraHu3sMax. [JIMKOJIM Kb BHIMTOJIHSIOT CTPYKTYPHbIe GYHKUWH, y4a-
CTBYIOT B IOCTPOEHUH MeMOpaH, UM MpHUHaLICXUT BaXKHast poJib B popMHUpo-
BaHUU KJIEHKOBUHHbBIX 6€JIKOB MILIEHULIbI, ONpeAesIoUIMX xJiebonekapHoe A0-
CTOMHCTBO MYKH. Yallle BCero B MOCTPOEHHH MOJIEKYJI TIIMKOJMITAIOB yya-
ctBYloT D-ranakrosa, D-rimoko3a, D-mMaHHO3a.

X ]
CH,0H 0O R CH,0H OJkR
HO O\)\/OTR, 0\)\/0 R’
OH 3 4o OH \lo(
OH OH
FaNakTO3UAAHALMATHLEPUH CNIOKO3WILAHALMN MK LIEPUH
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Inasa 4. Jlunude (xcupei u Macaa)

CH,OH
HO
H 0
o A
HO 0O R
HQ o _A_o_r
ok T
O

OH

AUranakTo3wianauunrmnuucpuH
rae R, R' — yrneBofopontible panukaibl.

BaxHelLIMMHY NpeACTABUTENSAMHU CJIOXHBIX JIMITHIAOB ABIAIOTCA Pocdo-
Junuasl. Monekynsl pocdosUnmaoB NOCTPOEHEBI U3 OCTaTKOB CITUPTOB (/K-
Liep1Ha, CUHIO3MHa), XMPHBIX KUCIOT, dochopHoit kucnotel (H,PO,), a
TaKXe CojiepXar a30TUCTble OCHoBaHH# (yalle Beero xonH [HO-CH,-CH -
(CH,),N]"OH unu sranonamun HO-CH,-CH,-NH,), ocTaTkn aMHHOKHC-
JIOT 1 HEKOTOPHIX ApYTUX coequHeHUit. O61Me popMybl poconnnuuos
cofiepXallliX OCTaTKM [NIMLIEpHHA U CPUHTO3MHA UMEET CIEeNYIOLMI BU:

0]
>_ R
H H

R
\ _
O—Qﬁ)‘ N ?
R— p—OX R'_< F—oX
0] o) 0 o

raMuepodochonunuabl cUHronMNUIn

rae R, R’ — yrnesonoponusie panukansl, X = —H, —CH,—CH,—N*(CH)),,
—CH,—CH,—N*H,, —CH,—CHOH—CH,0H—CH,CH(NH,)COOH.

B Monexyne dochonmnnioB UMEIOTCH 3aMECTUTENTH IBYX TUITOB: THAPOQHIb-
Hble M rtiapodobHbie. B KauecTBe rnapodWIbHBIX (MOSPHBIX) TPYTIITMPOBOK BbI-
CTYNaloT ocTaTKH HocGHOPHO#H KUCIOTH M a30TUCTOIO OCHOBAHMSA («I'0JIOBA»), a
ruapo¢oOHbIX (HEMOJIAPHBIX) — YTJIEBOAOPOAHbIE paTUKabl («XBOCTBI»). [Tpo-
CTpaHCTBeHHas1 cTpyKTypa (ocoaunuaos rnpeAcTaBieHa Ha puc. 4.2.

Dochoannuani (pocharnarl) — oba3areabHble KOMIIOHEHTHI pacTe-
Huii. Huxe npupeaeHo copepxaHue ¢ochoaUNnUAOB B pa3TIMYHBIX KYJIb-
Typax (B %):

Cosa 1,8
XJOMYATHUK . ovveeeenennnnnn 1,7
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4.1. Cmpoenue u cocmae aunudoe. Xuprokucaomuutii cocmae macen u ¥cupoe

IMonconnHeyHuk 1,7
KneweBnna 0,3
JNlen 0,6
TMwenuua 0,54
Poxn 0,6
Kykypy3a 0,9

CoctaB XUPHBIX KUCTOT HOChHONUINUAOB U aLIMITIULIEPUHOB, BbLIEJIEH-
HbIX U3 OXHOIO U TOTO Xe ChIpbsl, HeUAeHTHUYEH, TaK, B BHICOKO3PYKOBBIX COP-
Tax pParicoBOTO MacJia COAEPXHUTCA 0KoJIo 60% 3pyKoBo# KMCJIOThI, B docdo-
aunugax — 11-12%. Monasnsouiee GoNbLIIMHCTBO GOCHOTUNTHIOB UMEET B
CBOEM COCTaB€ OCTaTKH OJHOM HacklllleHHO# (06BIYHO B MONOXEHNUH 1) ¥ o-
HOM HeHachillleHHOH (B MOJOXEHHUH 2) KUCIIOTHI.

HecMoTps Ha paccMoTpeHHOe Bhillle CTPYKTypHOe MHOroobpasue, Mojie-
Kynbl 60nb1IMHCTBA hochHONUNKUAOB NOCTPOEHI MO 061IeMy NpuHLMTY. B ux
COCTaB BXOST, C OAHOW CTOPOHBI, THAPO(OOHbBIE, OTAHYaoIINECH HU3KUM
CPOACTBOM K BOJie, MO WIbHEIE YTNEBOJAOPOAHbIE OCTATKH, C JPYTO — IrUi-
podunbHbie rpynnbl. OHY NOAYYUIH Ha3BaHHUE «OSPHBIX FOJIOBOK».

[MocTpoeHHbie Takum obpa3zoM amdbudubHble (06agaloiiKe ABOHHBIM
CPOJCTBOM) MOJIEKYJIbI JIMITUIOB JIerko opMeHTHpYytoTca. [iuapodobHble XxBo-
cThl (pHc. 4.2) cTapaloTcst MONAacTb B MACAAHYIO a3y, ruapoguibHbIE TPYNITH
€03[al0T [paHully pa3zesna MeXIy Bofoit U rnapogobHoit da3oil.

B macnax dochonnnmasi B 3aBUCH-

MOCTH OT KOHUEHTPaLIUH1 MOTYT IPUCYT-

CTBOBaTh B BUAE UHIMBHUAYaNbHbIX MO- ng;‘:;’:ﬁ“;‘;’:;’;a
JIEKYJ1, a TAKXXe B BHJE I'PYII acCOLIMM-

POBaHHBIX MOJIEKYJ1 — MuLiesL1 (puc. 4.3).

Tpu HM3KOI KOHLEHTPaLMK MONyYal0T- AMHITObHOE
cq chepuuecKkie MULIEIUTHI, B KOTOPBIX 3BeHO
MOJISIpPHbBIE YacTH MOJieKyn obpa3yioT

BHEWIHUH ciol, a TuapodobHble —

BHYTPEHHMI; MPU MOBLIILIEHHO! KOH-

LEHTpaurK¥ MULIEJULI FPYTINUPYIOTCS B

JUTMHHblE LWIMHAPSHL. [1pu nanbHefiniem

pOCTe KOHUEHTpaLuuu obpasyercs cde- Tuapodobheie
PHYECKMIA THI XXUIKOKPUCTAJUTUY ECKOMA XBOCTH!
CTPYKTYpbl — JlaMeJUIApHas (c/ioucTtas),

cocrosllasa U3 SUMOJIEKYNSPHBIX CJIOEB

JIMMIUIOB, pa3e/ieHHbIX CJIOSIMU BOIbI.
Mocnenywouiee obbeAMHEHUE MULIELN

TIPUBOJMUT K BbINAICHHIO MX B BUIC OCall-  Pyc, 4.2. CxeMa Hanbosiee BEPOATHOM
Ka (docdatunHas aMynbscus, «@Y3»). CTPYKTYpbl docdonunuaos
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Tnasa 4. Tunude: (Bcups u Macaa)

DTa ocobeHHOCTb (pocONUNUIOB UCMONb3YeTCS TS UX BblaeNeHUs1. OcobeH-
HOCTH Nepexola OfHOI CTPYKTYPHI B APYTYIO ONpeNeNndoTcs: He TONbKO KOH-
HeHTpalueil pochonunuaos, HO U MX COCTAaBOM, TeMIepaTypoii U T. A.

%*% e

4!”3_ = _.Mﬁﬂ-ﬂ

— Gty ey o —

--—-—-B-—————-—T-—-———

S - ﬁ ﬂ S - Bom

— cemm - -

_ev - -vuiiBe

Puc. 4.3. CtpykTypa muuenn ¢pochosHnnIos B XUpo-

BON M BoaHo# ¢azax U opueHTauus ¢GocPoNUITNAOB
Ha MOBEPXHOCTH pa3fAenos ¢a3s:

cepuueciae (a) ¥ 1acTHHYaTBIE (6) MULESUTBL HOCHONUNTUIOB B XHPE;

OPHEHTAUMA OTACIbHbIX MOJIEKY/ (8) ¥ MoHoc0f ocotunuaos (2) Ha

rpaHuue pasena $as xup (Macno)—boaa; chepuueckue (d) U IIacTHH-
yarbie (¢) Mruecns Gocdoaunuaos B ode

Pocdonunuabl BMecTe ¢ 6eIkaMu M YIJIEBOAAMH YYaCTBYIOT B MOCTPOEHUU
MeMbpaH (Meperoponok) KJIEeToK U CyOKIeTOYHBIX CTPYKTYpP (OpraHesut), Bbl-
MOMHSAA POJIb HECYLWIUX KOHCTPYKLIMH MeMOpaH, peryJypyloT MOCcTyTUIEHUE B
KJIETKY M €€ CTPYKTYPbl pa3HO06pa3HbIX cOeAMHEHHA. JIMmuabI o ux pyHKIUU-
SIM B OpraHU3Me 4acTo AeJIAT Ha ABe IPYIbl — 3aMacHble (pe3epBHbIE) U CTPYK-
TypHble (poTOoIUIa3MaTUYecKHUe). ITO AeleHUe YCJIOBHOE, HO OHO LUMPOKO NpH-
MeHsieTcs. OtOenbHble aBTOPbl, MOAYEPKHBas 3alUUTHbIE GPYHKUMHK JTUNUIOB,
BbIAEJISIIOT HEKOTOPBIE U3 HUX B 0COBYI0 rpyrny (HaripuMep, BOCKH).

3anacHble JUIKMALI, B OCHOBHOM XMpbi (aLIMIMULEPHUHEI), oblanasi BbICO-
KO KaJIOpUITHOCTDIO, SIBIAIOTCA 3HEPreTUYECKMM U CTPOMTE/IbHbIM pe3epBOM
opraHu3Ma, KOTOPbIil UCTIONb3YETCS] UM TIPU HeJOCTaTKe NIUTaHus U 3abonepa-
HyisiX. Boicokasi KanopHitHOCTb XXMpa NO3BOJSET OPraHU3MYy B 9KCTpeMaJlbHBIX
CUTYaLIMSAX CYyLLIeCTBOBATD 3a CHET €T 3aracoB («KUPOBbLIX JEeMo») B TeYeHUE He-
CKONBKUX Heaelb. J1o 90% Bcex BUAOB pacTeHMIA colepXaT 3anacHbie TUIMUIbL,
T1aBHBIM 00pa30M, B CeMeHax. 3amacHblie JIMITUAbI sBISI0TCS 3alMTHBIMY Bellie-
CTBaMU, NMOMOTaI0LLIMMM PAaCTEHUIO [TEPEHOCUTH HebaronpuaATHoe Bo3AeHCTBYE
BHEUIHel cpelibl, HaNpyUMep, HU3KKE TeMIepaTyphbl. 3anacHbie TUITAAB XKUBOT-
HBIX X pblD, KOHLIEHTPHUPYACH B MOAKOXHO XMPOBOI TKaHH, 3alliMIUAI0T Opra-
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4.1. Cmpoenue u cocmae aunudog. KupHoxucaomusiit cocmae Macea U #cupoe

HH3M OT TpaBM. Bocku, KOTOpbIE BLIMOMHAIOT 3aLUMTHBIE GYHKLKH, TAKXKE MO~
YT OBITh YCJIOBHO OTHECEHDI K 3allIUTHHIM IMNMIaM. 3artacHbie IMMUAbI Y 60/1b-
UIMHCTBA PACTEHUH Y XKNBOTHLIX ABISIOTCS OCHOBHOWM 110 Macce IPyIIoH JIUNH-
J1oB (KHorza 1o 95—96%) 1 OTHOCHUTENLHO JIETKO M3WIEKAIOTCS U3 XXUpOCoAep-
Xalllero MaTep1aina HenoJsIpHbIMK PACTBOPUTENAMH («CBOGOIHBIE TUTIUIBL»).
CTpyKTypHBIe TUMKILI (B MEPBYIO ovepenb, dhocdonunuasl) odbpasyoT
C/IOXHbIE KOMILNEKCHI ¢ 6eJIKaMH (JIMIIONPOTEHIbI ), YTIIEBOAAMMU, K3 KOTOPhIX
MOCTPOEHBI MEMOPaHB! KJIETOK U KJIETOYHBIX CTPYKTYP, Y Y4acTBYIOT B pa3HO-
0obpa3sHbIX CIOXHBIX IPOLIECCAaX, MPOTEKAOLIMX B KiteTKaxX. [1o Macce oHM co-
CTaBAAIOT 3HAYUTESIBHO MEHBLIYIO TPYTIIY JUIMHUAOB (B MacJIMYHbBIX ceMeHax
3—-5%). D10 TpyaHOU3B/IEKaeMbIE «CBSI3aHHbIE» N «IIPOYHOCBSI3aHHBIE» JIN -
nuasl. [Ins Ux n3psiedeHUst He0GX01MMO MpeiIBApUTELHO Pa3pyILIHTh KX CBA3b
c GejikaMu, yIiieBOIaMH U APYTMMU KOMTNOHEHTaMU KiieTKU. CBsi3aHHbIE JIH-
MKUIbI BBIAESAIOTCA TMAPO(UNbHBIMH MOJSPHBIMU PACTBOPUTENSIMU KU MX
cMmecaMH (xtopoopM—MeTaHoN, x1opodopM—3TaHo), KOTOpble pa3pyLua-
IOT HEKOTOpbIe 6EJIKOBO-JTMITUIHBIE, IIMKOJUITUAHBIE coeinHeHUs1. [TpoyHo-
CBsI3aHHbIE JIUITHAB! U3BNEKAIOTCSA NTocie 00paboTKH TMMHACcOoAepXallero Ma-
Tepuasa CNUPTOBLIM PacTBOPOM 1IIEJIOYM NTPH KUITSIYEHWH UIA pa3pylieHus
MPOYHBIX KOMITAEKCOB JIMMUIOB C HENNNTUAHLIMU KOMIIOHeHTaMH. [1pu aToM
MOXET POUCXOAUTDL TMAPOJIN3 OTAEbHBIX TPYII IANUAOB U OMBUIEHME XUP-
HBIX KMCJIOT wiejoublo. [1py M3BNeYeHUU TMNUAOB M3 MAaCINUYHOTO ChIpbs B
Macjio epexoIuT Goiblliasi FPYINa COMYTCTBYIOIIMUX XU PaM XHpPOpacTBOPH-
MBIX BEUIECTB: ITUTMEHTDI, XXHPOPaCTBOPUMble BUTAMMHbI, U30MPEHOU/LI, B
TOM YKCJIe CTEpHHBI U HEKOTODbIE APYTHe coeluHenust. OHU urpatroT 6oJib-
WY1 POJib B NMMLIEBOI TEXHOJIOTUM U BAUSIOT Ha MUILEBYIO U hu3noIoruyec-
KYI0 LeHHOCTDb MOJIyYEHHBIX NPOAYKTOB NMUTanus. MaBnekaemass n3 ceMsiH
CMECb, COCTOSILIAs U3 pa3HbIX IPYNIN JIMTMIOB U PaCTBOPEHHBIX B HUX COITYT-
CTBYIOLIUX BELUECTB, NOJy4Kia Ha3BaHue CuIporo Xupa (cM. puc. 4.4).

JKvpopacTBopuMsblie XKupopacrBopUMbie
TMIUrMEHTHI BUTAMMHBI

(CTGPHHH F—{lelpoﬁ KHp H HzonpeHonast I

rﬂ Bocku

Pochonunumanb I

(KUpPBI U Macna)

AUWNTIHLEPUHBL ]

Puc. 4.4, OcHOBHEBIE KOMITOHEHTHI CHIPOTO XHpa
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Ihaga 4. Tunudui (ucupot u macaa)

Cpeay XXUpoOpacTBOPUMBIX MUIMEHTOB — BELUECTB, ONpeaEASIOLLUX
OKpacKy MaceJl M XUpoB, — HauGo/iee pacipocTpaHeHbl KAPOTUHOUIBI U XJI0-
podwutbl. B X10MKOBBIX ceMEHaxX CONepXUTCsS MUIMeHT roccunodt. [occunon
Y IIPOAYKTHI €ro MpeBpalieHUs OKPaILIMBaIOT XJIONKOBbIE MacJia B TEMHO-XeJl-
THI{ WM KOPUYHEBLIH LBeT. Joccunon, coaepxaliuiics B ceMeHax, JUCThAX,
cTeOsAX X10M4aTHUKa, — TOKCHYHOe BeulecTBo. Ero conepxaHue B sape ce-
MSTH 60NBLLIMHCTBa POMBILLIEHHbIX COPTOB XJoNYaTHHKa Kojebnercs ot 0,14
1o 2,5%. Ilo cTpyKType roccuron mnpejacTtaniger coboit nuMep HadTalHHa,
coflepXaluMii TMAPOKCHIBHbLIE, alIblerHAHbIE, METWIbHbIE U U30MPONWIbHblE
3aMeCTUTEH:

roccunon

[1pu xpaHeHUM ¥ HarpeBaHUM Hepad U HUPOBaHHBIX XJIOTIKOBbIX MaceJi roc-
cuIoJ o6pasyeT Leblii psa cCoeIMHEHU R, 06YCNIOBNMBAIOIIMX MX TEMHYIO OK-~
packy.

KapoTHHOHABI — 3TO pacTUTebHbIE KpaCHO-XENIThie ITIMTMEHTHI, orpe-
Ieasoule OKpacKy psla XHUpoB, a TakXe OBoLLei 1 PPYKTOB, IMYHOTO XE -
TKa 1 MHOTMX ApYrux npoaykrtoB. Ilo cBoeil xHMHuecKoi NpUpoIE 3TO yrie-
popopoas! C, H. — KapoTHHBI U UX KHCIOpOJACOAepXalllye MPOH3BOIHbIE.

40" 56
Cpeny HUX He06XOOVMMO OTMETHUTD 3-KapOTHH:

[loMHUMO KpacsiiX CBOMCTB, OTHENbHblE KAPOTHHOMIL 061a4al0T Npo-
BUTaMUHHBIMM CBOMCTBaMH, TaK KakK pacliajasich B XXMBOM OpraHU3Me, OHHU
npeBpallaloTcs B BUTaMUH A. JIpyToii rpymnmnoi nprupoAHbIX XHPOpacTBOPH-
MBIX MUTMEHTOB, NPUAAIOIINX 3e/IEHYI0 OKPAacKy MacjlaM M XHMpaM, a Takxke
MHOIMM OBolliaM (JTyK, cajaT, YKpol M T. A.), SBIsitoTcs xiiopodwuibl (Moa-
pobHO 3TN coenuHeHUs1 paccMoTpeHHl B 1. 9). CoctaB # poJb XHUpOpPacTBo-
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4.1. Cmpoenue u cocmae aunudoa. Xuproxuciomuuiil cocmae Macen u xcupog

PHUMBIX BUTAMMHOB cM. B [JI. 6. Cpeay COMYTCTBYIOLUMX XHpaM HEOMbLIse~
MBIX BEIIECTB BaAXKHOE MECTO 3aHMMAIOT LIMKJIMYECKUE CITUPThI U MX 3¢UpbI —

CTEPOJILI N CTEPUHBI. R

HO ¢

CTepUHBI

CTepUHb! — aTMLUMKIWYECKIE BELLeCTBAa, BXOASLLIME B IPYIIYy CTEPOMUIOB,
OOBbIYHO OHM MpeACTaBIfAT o060l KpUCTALIMYECKME ONHOATOMHBIE CIIUPTHI
(cTeposbl) wiu ux aupel (cTepuabl). Pasnuyalor 300cTepUHEL, BbLIELEMbIE
M3 XUBOTHBIX 00BbeKTOB, (PUTOCTEPUHBI (M3 PacTeHMIt), MUKOCTEPUHBI, BbLI-
IensieMble U3 rpu6oB. CTepHHBI UMEIOT B CBOE OCHOBE CTPYKTYpPY IEPIUApO-
HuKiIoneHTaHodpeHaHTpeHa.

uKWKIoNeHTaHepruapogeHanTper (LM D)

B HacTtosiiem pa3sielsie Mbl OCTaHOBMMCS TOJIBKO H2 HEKOTOPbIX NpeAcTa-
BUTEJISIX 3TOHU [PyINIbL.

B Monekyne cTepMHOB (CM. GOpPMYJly) B MOJIOXXEHUM 3 HAXOAUTCH TUAPO-
xcwibHas (OH) rpynna u pa3peTBiieHHad YIiIepoaHas Lienb B I0JI0XKeHU! 17,
He pacTBOprMbIe B Boae, OHM XOPOLLIO pacTBOPUMEI B XHpaXx.

Huxe npuBeseHo coaepaH1e cTepMHOB (B % OT Macchl MacJia) B pa3/iny-
HBIX KYJILTypax.

XJTOnm4aTHHK 1,60
Cost 0,35
Panc 0,30
Jlen 0,40
Apaxuc 0,25

CTepHHB! Y UX IPOU3BOAHbIE, HECMOTPS Ha UX HEBLICOKOE COJIEpXKaHHeE,
WUIpaloT UCKJIIOYUTEBHO BaXHYIO pOJlb B JKM3HH BCEX XMBbIX OPTaHU3MOB.
B BuZIe ciioXHBIX KOMILIEKCOB ¢ Oe/1KaMH OHY BXOJAT B COCTaB IIPOTOILIa3Mbl
U MeM6paH, peryaupyioT 06MeH BELIECTB B KIIETKE.
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Thaea 4. Tunudw (scupst u Macaa)

TUNHYHLIMHY NpeCTaBUTENSAMHU PaCTUTENIBHBIX CTEPOJIOB, CONEPXalllUXCs
B CHIDOM XMHpe, ABIAIOTCS GpaccMKacTepUH, CTUIMaCTepUH, KaMIeCTEPHH,
}-CHTOCTEPHH.

HO HO

6paccHKacTeprH B-cuTocTeprH

HO
HO

KaMIeCcTepuH CTHIMacTepHH

B cbpIpoM Xupe oHM 06bIYHO BCTpPeyalrTcs B BuIe 3¢UPoB NalbMUTHHO-
BOM, 0JIEMHOBOI, THHOJIEBOH U IMHOJIEHOBO KUCIIOT.

XosnectepyH o6HapyXeH B TKaHSIX BCEX XUBOTHLIX M OTCYTCTBYET, MJIM
TIPUCYTCTBYET B HE3HAUYMUTEJIbHOM KOJIMUECTBE, B paCTEHUSX.

HO

XOJIECTEpPHH

OH sBNSIETCS CTPYKTYPHbIM KOMIOHEHTOM KJIETKH, Y4acTBYeT B obMeHe
XeYHBIX KUCIIOT, ropMoHoB; 70—80% xonecTepuHa B opraHuM3Me YeEJIoBEKa
CHHTE3UPYETCS B NEYEHH M ApYrux TKaHsax. CofepxaHue XonecTepyHa (B %) B
Macjie ¥ IpYIMX NpoayKTax MUTaHUs NpUBEIeHO HHUXE:

Macno cnuBoyHoe . ......... ... 0,17-0,21
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4.2. Peaxiuu aquaeauyepunos ¢ y1acmuem CAONCHOIQPUPHbIX zpynn

Aiiua 0,57
Chipbt ..0,28-1,61
Msico 0,06-0,10

B Macnax ¥ Xupax, BblAe/IEHHBIX U3 Pa3THYHbIX OOBEKTOB, CONEPXKATCS
HacblleHHbIE U HeHacklleHHble yraesogoponbl C,—C,  pasinyHoro crpoe-
Hus. Bonbiuas yacTb MX — U30NPEeHOMABI (MOJIEKY/Ibl KOTOPbIX [IOCTPOEHBI U3
pa3/IMyHOrO YUC/Ia OCTAaTKOB M30MpeHa); K HUM OTHOCSITCSI U IPUBEACHHLIE
BbIlliE KAPOTMHOUAE!, ckBaJleH (yrnesonopon C, H, ). MHorna x HUM oTHOCST
Y CTEPUHBI.

2Kupbl HecTOKHY npu xpaHeHUH. OHU sipasioTcs Haubomee 1abUBHBIMU
KOMIOHEHTAaMH ITHIIEBOIO ChIPhS U TOTOBLIX MUILEBLIX MTpoaAykKToB. HecToii-
KOCTb XMPOB — CHeICTBHE 0cOBeHHOCTEN UX XMMHUecKOoro crpoeHusd. [1pe-
BpaLleHHs ALMITINLIEPUHOB MOXHO Pa3fIeNUTh Ha peaKLIMK, IPOTEKAIOILME C
y4yacTueM ClOXHO3(MDUPHBIX IPYIL, ¥ HAa peaKlKH, IpoTeKalolue ¢ yyacTueM
YTJIEBOAOPOAHBIX PAIUKAIIOB.

4.2. PEAKUMM ALUMNTITULIEPUHOB C YHACTUEM
CNOXXHO3PUPHLIX rPYNN

Tmaponus TpuaUUArnUMUEepMHOR

Mon BrMgHUEM LIENIOYEH, KUCIOT, HepMeHTa JINNa3bl TpHALMITIHLIEPU-
Hbl TMAPONU3YIOTCA C 00pa3oBaHUEM M-, 3aTeM MOHOALMJIITHLIEPHHOB U, B
KOHEYHOM cYeTe, XUPHBIX KUCIIOT U [IKLIEepHHa.

O
+ H,0 H
[H+ OH ] aunasa + H,0
_

; <~ RCOOH _ R—< — R”COOH

O >_—R” “«

RI’ O
O AHALITIIHLEPUH
TpHAUWIATITHUEPHH
_*+HO O—<___Z +H,0 H
———> H
R”COOH —< — R'COOH
<008 H
TMHUEPHH
MOHOAUMITTUUEPHH
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Ihaea 4. Tunudwt (cupoi u macaa)

PeaynbraThl rHaposin3a BeipaXaloTcsl CXEMOIA:

O
>—R +3H,0
()_C [H*; OH"] sunasa_
— RCOOH
v—( =ReOOH_
0 r”
(0]
TPHALUMATAMLEPHH
+ 3H,0
[H*; OH™] Aunasa H
— RCOOH H + R’COOH + R”"COOH + RCOOH
« H CMeChH XHPHBIX KHCIOT

THUEPHH

B NpUCYTCTBUU KHUCJIOTHBIX KaTaiu3aTopoB (cynsdoxucnorsl, H,SO,)
npouecc BeayT npH 100°C B u36bITKe BoAbl. B OTCYTCTBHE KaTa/lU3aTOPOB
paclierieHHe NpoBoAsAT Npu TeMmeparype 220—-225°C noa naBjieHUEM
2—2,5 MI1a («Ge3peakTHBHOE» pacuierieHUe). [MAPOIN3 KOHUEeHTPUPOBaH-
HBIMM BOJJHBIMH PacTBOpaMH FUIPOKCUIA HATPHA (OMBLIEHHE) ABJISAETCS OC-
HOBOIf Mpolecca nmonydyeHus («Bapku») Mbia. Ha ckopocthk ruaposnmnsa
auWINTULE pUHA BAUSIOT CTPOEHHE U MTOJIOXKEHHUE alIWIOB, TEMIIEpaTypa, Ka-
Tanu3aTopbl. C pocTOM UIMHBL YTJIEDOJHOM LIETIH, YBEIMYEHUEM HEHACHI-
LIEHHOCTH (I1pH TO# Xe [JIMHE YIJIEepOJHOI LIeTIH) allUI0B CKOPOCTh F'MApPO-
Jiu3a cHuxaetcs. [Maponus audAranepUHOB oA AeICTBUEM JTUNA3bl MPoO-
TekaeT cTyneH4aTo. [Ipy aToM HabnroaaeTcs onpeleieHHas! CeJIeKTUBHOCTB:
Ha MepBoii cTaguu obpa3ylotca 1,2-AMauMAnIHLEPHHBL, Ha BTOPOif — 2-MO-
HoauunruuepruHbel. CKOpocTh FMApOIN3a MOHOAUMITIMLUEPUHOB BhlE,
YeM TPHAUMWITJIULEPHHOB; THALWITTALIEPUHB 3aHUMAIOT ITPOMEXYTOUHOE
TIOJIOXEHHE.

[aponu3 TpUalWImIULIEPUHOB LIMPOKO IIPUMEHSETCS B TEXHUKE [UTsE ITO-
JIy4E€HUS XUPHBIX KMCJIOT, TJIMLIEPHHA, MOHO- W AMALIMITIHLIEpUHOB.

[aponuTHyecKuit pacnian XHpOB, JIUIIMIOB 3€PHa, MyKH, KPYTIHl U ApY-
THX XXHAPOCOoAepXallMX MUILIEBBIX NTPOIYKTOB SIBNISIETCS ONHOM U3 TPUUUH YXYI-
LLIEHHs1 UX KaYeCTBa, B KOHEYHOM cuyeTe — nop4yu. OcobeHHO YcKopseTcs 3TOT
Tnpoliecc NpH NOBBILIEHUH BIa)XHOCTH XPaHSALIUXCS NPOLYKTOB, TEMIIEpaTy-
Phl, aKTUBHOCTH JiMna3bl. CKOpOCTb M ITYGHUHY T'HMApPOJM3a Maces U XUpoB (B
TOM YHCJIe COIEPXKAIMXCS B MUIIEBOM Chipbe M B TOTOBEIX IPOLYKTAaX) MOX-
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4.2. Peakiyuu ayuazauyepuros ¢ y4acmuem CAONCHOIGUPHBIX zpynn

HO oXapaKTepH30BaTh C MOMOLIbIO KMCIOTHOro Yyucia. KuciotHoe yncno —
3TO KOJIMYECTBO MWLJIMTPaMMOB €KOT0 Kains, HeoOXouMoe Jtsi HeHTpain-
3alUU CBOGOMHLIX XKHMPHBIX KUCIIOT, coepxaluuxcs B 1 r Macna WM Xupa.
KucnotHoe uMciio A5 psiga NMULIEBbIX TPOAYKTOB HOPMUPYETCS CTaHAapTa-
MM U [BJSIETCA OAHUM M3 MoKa3aTeNei, XapaKTepU3yIolLMX UX Ka4y€eCTBO.

Nepesrepudukauun

Bonbliioe NpakTHYecKoe 3HaUCHUE NMeeT rpyrina peakuuid, py KOTOPbLIX
uaet obMeH alMabHBIX Ipynn (auuabHass MUIpaLus), NpUBOASALUMA K obpa-
30BaHMUIO MOJIEKY]l HOBBIX aUWINIMLEPHHOB. TpHaLVITIMLEPHUHBL TTPU TEM-
nepatype 80—90°C B IpUCYTCTBUM KATaIN3aTOPOB (METWIAT M 3TWIAT HaTpH4,
HaTpUi U Kaiui, altOMOCUIUKATHI) CIOCOOHB 0OMEHHBATBCS aLliaMU (Te-
peatepudukaums). [1pu sTom auwibHas MUTpaumsi TIPOMCXOAUT KaK BHYTpH
MOJIeKYJbl allMNTIHLEPUHA (BHYTPUMOJIEKYISIPHAsA NepeaTepUduKaLus), Tak
M MEXIY Pa3jIMYHBIMHA MOJIEKYJIaMH aLlWITTULIEPUHOB (MeXMOJIeKYJIsipHast 11e-
peaTepuduUKaLIus).

O,

(0]
> RHI

-
O—<: T xamanu3amop
A
—
R'—< R“‘—<
0 ” O }_RV
6)

0]

Kamanu3amop +

P —— g
RII RV_<
0 }——R”’ 0 }—R“
o) (0]

Ipu nepeatepudmxalluy ¢ yuacTHeM XMMHUYECKHMX KaTalU3aTOPOB COCTaB
JKMPHBIX KMCJIOT XHpa He MEHSIETCA, NIPOMCXOUT UX CTaTHCTHYECKOE paclpe-
JieJIeHHe B CMECH TPUITHLIEPUIOB, YTO MPUBOIHUT K U3MEHEHHNIO PHUIUKO-XU-
MUYEeCKHX CBOMCTB XHPOBBIX CMeCeil B pe3yNsraTe U3MEHEHHUS] MOJIEKYNSAP-
HOT'0 cOCTaBa. YBeJMYeHUe YU CIIa allil-TIMLIE PUHOBBIX KOMIIOHEHTOB B XUpe
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TInaea 4. Tunude: (dcupsi u macaa)

TIPMBOIUT K CHUXEHHIO TEMIIEPATYPHI [UIAaBIEHUS Y TBEPAOCTH XKUpPa, NOBbI-
HIEHUIO €ro TUIaCTHYHOCTH.
W CTHHHBIM KaTaiu3aTopoM MepesTeprUdmKa-

Na MU IBAACTCSA IMIHLEPAT HaTpHsA, 00pa3ylomuiics
TIpY B3aWMOIEHCTBMH aJIKOTOJISITA HATPUS C TPU-
R’—( alWITTMLEPUHOM (WM LUEJIOYH C IIMLIEPUHOM).
o) }—R” MexaHW3M peakilMu NepesTepuduKaLuy 3a-
o KJIIOYaeTCA BO B3aMMOJEHCTBUN KapOOHWILHOMN

IPYTITIBI >C=O CJIOXHOTO 3c1)14pa CO CIMMPTOBLI-
3aMeILEHHbIA [IHUEpaT HAaTPHA MH TpyTInamu:

o) [ o |

o o ~Na’}
4
+ — +
O—<:Z; N
R—(
0 R’
o) R—<

(o)

O6pa3oBaBlliKiics [HLIEPAT B3aUMOIEICTBYET C HOBOM MOJIEKYIIOi TpHa-
nwarnuuepuHa. CKopocTh nepeatepudrKalvy 3aBUCHT OT allWITIHIIEPUHO-
BOTO ¥ XMPHOKHCJIOTHOTO COCTaBa XMpa, KOJTUYeCTBa U aKTUBHOCTH KaTalu-
3aTopa, TeMIlepaTyphl.

IepestepudurKaliMs BLICOKOMIABKUX XHMBOTHRIX U PACTUTENBHBIX XU~
POB C XHIKHMH pacTUTENbHBIMH MaciaM¥ NO3BOJISET MOJYYUTDb MUIIEBLIE
MIaCTUYHbIE XUPHI C BLICOKUM CONEPKAHUEM JIMHONEBOH KMCTOThE IIPH OT-
CYTCTBMM TPaHC-U30MEPOB XUPHBIX KUCIOT. [oTOBLIE NepeaTepudULIMpO-
BaHHbIE XHPHI, NpeHa3HaYEeHHBIE B KaYeCTBE KOMIIOHEHTOB MaprapyHo-
BO# MPOAYKLWH, UMEIOT ClieyIoLINE NTOKa3aTeu: TEMNepaTypa IulaBieHHs
25-35°C; tBepnoctb (ripu 15°C) 30—130 r/M; MaccoBas 10151 TBEPALIX TPUT-
auuepunos (npu 20°C) 6—20%. IepeatepudrULIMpOBaHHbIE XHUPbI CIIELU-
aNbpHOro Ha3HaYeHUA TIPUMEHSAIOTCA B XJ1e60MneyeHUH, MpH NPOU3BOACTBE
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4.3. Peaxuyuu ayurzauyepuros ¢ yuacmuem yei1ee000podHsix paduxanos

aHaJloroB MOJIOYHOTO XHpa, KOHIUTEPCKOTO XHpa, KOMOMHUPOBaHHBIX
XUPOB U T. M.

4.3. PEAKUMU ALMNTIIULEEPUHOB C YHACTUEM
YINEBOAOPOAHLIX PARNUKANIOB

Mpucoepaunenne Bopopoaa (rmapuposaxtue
AUMITAULEPUHOB)

lMapupoBaHue Macen W XUPOB MOJICKYISPHLIM BOJOPOIOM B [TPOMBILI-
JIEHHOCTH ITPOBOAAT MpH TeMmneparypax 180—240°C B npUCYyTCTBUM HUKeJIE-
BbIX WIH MEIHO-HHMKeNEeBBIX KaTaJU3aTOpoOB, MpHU AdaBJIeHHH, KaK IIpaBMIo,
6n1u3koM K aTMocdepHoMy, 3a1a4da F’MAPOreHU3alMM Macel ¥ XXUPOB — liejie-
HarpaBjleHHOe U3MEHEeHHE XHPHO-KUCIOTHOTO COCTaBa MCXOMHOTO XHpa B
pe3yJibTaTe YaCTHYHOTO MJIM MOJIHOTO [IPUCOEIMHEHUs] BOIOPOAA K OCTaTKaM
HeHAaCbILIEeHHBIX XHPHbIX KUCJIOT, BXOASILVM B COCTaB allWIMULEPHUHOB N0 -
COJIHEYHOTI 0, XJIO[TKOBOI0, COEBOTO, PAriCOBOIO U APYTUX XHAKUX PacTUTENb-
HBIX MaceJ1.

OcHoBHasi XMMHYecKas peaklius, poTeKalollas Npy ruaAporeHu3auum, —
NpUcoeIHHEeHHE BOAOPOIa K JBOHHBIM CBSI35IM OCTAaTKOB HeMpeAeNbHBIX XUP-
HbIX KHCJIOT:

H,; kamaauzamop

- .
- -
- - - ,’\/\' -
- - L -
P /\A'_ . P

dparMeHT ocTaTka
KHC/TOTH

ITon6upas cooTBETCTBYIOLIME YCAOBHMA pPeakliMH, yaaeTcs OCYLECTBUTh
3TOT NMpoLeCcC celeKTUBHO (M30MpaTebHO), THAPHPYA CHayala, B OCHOBHOM,
alMIbl TMHOJIEHOBOW KUCIOTHI A0 JMHOJEBOM, 3aTeM JUHOJEBON 10 OJIEMHO-
BOM, a yXe MOTOM OCTaTKH OJIeMHOBOMH (eC/IN 3T0 HEOOXOANMO) 10 CTEaPUHO-
BOM KHCJIOTEHI, U MOJYYUTDb MPOAYKT C 3apaHee 3a1aHHBIMHU CBOCTBAMH, Ha-
3biBaeMbif cajoMacoMm:

3 +H, > (2 *+H, 1 *+H, 0
C 18 C 18 > C 18 > C 18
JIHHONEHOBAA JUHoNeBasA OJICHHOBasA CTCapHHOBaA
KHCHoTa KHcaoTa KHCJToTa KHCNoTa

HPOLICCC r'MapyupoBaHHA OTACJbHBIX HCHACLIIIEHHBIX TpUAUVYIITINLEPHU -
HOB MOXeT ObITb INMpEeACTaBJIEH CleaYIOWNM YPaBHEHUEM !
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T'naea 4. Tunudsi (wcupw u macaa)

H,; Cu/Ni
—_—

Hy; Cu/Ni
e

1- -2,3- e

H,; Cu/Ni
>

TPHOAEHOWATNHLUCPHH

Jon
e i e

TPUCTEAPOHATHLICPHH

CesleKTUBHOCTB (M30UpaTeNbHOCTb) TMAPUPOBaHUSL O0ObACHAETCA GONb-
1Uei CKOPOCTbIO FTHAPUPOBaHUs allWoB 6oJiee HeHachIIEHHbIX KUCTOT. [va-
pUpOBaHHEe Macell H XHUPOB SBISIETCS TeTeporeHHLIM MPOLIECCOM, TPOTeKa-
IOIIIUM Ha rpaHMle pa3fena ¢a3: cMech alWIDIHLEPHHOB — KaTaiu3aTop.
ITapamnenbHO ¢ NpUcoeAMHEHUEM BOAOPOAa K IBOHHBIM CBA3SIM (THOPUPO-
BaHHWe) Ha TIOBEPXHOCTH KaTaln3aropa IpoucXoAuT cMeiieHue C=C-cBsian
(cTpyKTYpHasi M3oMepu3auHs, 1) U reoMeTpuyeckass U3oMepuaauus (LIUC-
TpaHC-U30MeEpHU3aLus, 2).

204



4.3. Peaxyuu ayunzauyepunoe ¢ yuacmiem yneeodopodHux paduxkaiog

_— Kamaauzamop
v _ /N — _/ \L_

— Kamanuzamop
» _ /TN ———

uHc-thopMa TpaHc-popMa

B oTanume oT ruapupoBaHUa, peakLiMM H3oMepHu3auuy (1, 2), uayume Ha
TTOBEPXHOCTM KaTann3aropa, He TpeGyioT pacxona Bogopoaa. [lpeanoutnrens-
HoOe NMpoTeKaHWe peakKLMii (CeleKTMBHOCTb) MO OMHOMY W3 BO3MOJXHBIX Ha-
fpaBJieHU oTpeaesisseTca CBOMCTBAaMM KaTalu3aTopa M YCJI0BASIMU NpoBeae-
Hus npollecca. B npouecce rupporeHM3alM MoXeT MPOXOAUTDb U YaCTUYHas
nepesTepudrkaLms.

Oxucnenme auunravuepmHoB

)KMpbl U Maclia, ocobeHHO coaepxkaluue pagukKaibl HECHaChILUEHHBIX XXUP-
HBIX KMCJIOT, OKMCNAKOTCHA KUCIOPOAOM BO3ayXa. nCpBbIMH NpoAYKTaMH OKHC-
JIEHHUSA SABNAIOTCA pa3H006pa3HblC 110 CTPOECHHUIO TMAPOTNICPOKCHIBI. Oum no-
JIYYUNY Ha3BaHHME NEPBUYHBIX TPOTYKTOB OKNCJICHUA.

~ prs
. e

e o, — HO _0

cbpameu‘r OCTaTKa KHCNOThI THAPONEPOKCHI

IMpeumyiecTBeHHO oxHcnseTcs rpynna ~CH,—, cocenHan ¢ ABOAHOW CBsi-
3b10 (a-ITONOXEeHHKE), a ¢ HanboJbIlIei CKOPOCTBIO — PACIONIOXKEHHAST MEXAY
IBYMs ABOMHBIMM cBsi3aMu. OGpaszoBasiiinecs MApoONepoOKCUIbl HEYCTORYM-
Bbl; B pe3yJIkTaTe MX CJI0XHbIX TpeBpallieHU il 06pa3ytoTcsl BTOpUYHBIE MTPOAYK-
Thl OKMCIEHUSA: OKCU- U IIMOKCUCOENUHEHMsI, CITUPTHI, ajibIETUIbI, KETOHEI,
KHMCJIOTBI U UX [TPOU3BOAHBIE C YIIEPOAHOM LIENIOYKOM pa3TuyHOM JUTHHEI.

H
\\% +H,0
- ——
H
o \!l/\/
HO
+ —CH=CH- \(L/\/ + V
e
15| (¢}

205



Inasa 4. Tunudei (Hcupsi u macaa)

OGpa3oBaHHe BTOPUUYHLIX NPOAYKTOB OKUCJIEHHUS MOXET COMPOBOXIAaTh-
Cfl Pa3pblBOM YTJIEPOLHOM LIETH:

» R—OH + >—\
R, R,I H 174
0]
OH” L R'—<1 "

OxucneHre auMINTHLEPUHOB KUCIOPOJOM BO3ayXa — aBTOKaTajJuTHyec-
KM npoliecc, MAYLLMiA N0 LIEMHOMY MYTHU C BLIPOXIEHHBIM Pa3BETBIEHUEM.
O6pa3zoBaBuIrecs NPOAYKTh OKMCIEHUSI CIOCOGHBI K MOJMMEPHU3ALIMH U TTO-
JUKOHIEeHCalUM:

+-CH-CH=CH- ™ d
- HZOZ o -~

0 +-C,H-CH=CH- _

/K/‘\ —H,0 . \li.\/;\/
b

o N L/
- ™~

Hanpapnenue v riiybuHa oKHMCIeHUS MaceJl U XXUPOB 3aBUCST, B TIEPBYIO
ouepelb, OT UX aUMUJITJIMLEPUHOBOTO COCTARA: C yBeJIUUeHHUEM CTelleHH He-
MpeesIbHOCTH XUPHBIX KMCJIOT, BXOASLIMX B COCTaB alMJIIIMUEPUHOB, CKO-
POCTB MX OKUCJIEHHsI Bo3pacTaeT. B psay adupos onennosoit (C' ), 1tMHo-
neoit (C?,) u nuHoneHoBo# (C° ;) KNCIOT COOTHOLIEHHE CKOPOCTH OKMC-
nenus 1:27:77. AUMNTIHLIEPUHEI HACHIILIEHHBIX KHCJIOT KUCIOPOAOM BO3-
Iyxa npH oObIYHBIX YCIOBUAX MPaKTHYEeCKH He okuciswoTed. KpoMe Toro,
Ha CKOPOCTb OKMCJIEHHS BJIMAET MPUCYTCTBUE BJlard, METAJUIOB NEPEMEH -
HO BaJICHTHOCTH.
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4.3. Peaxyuu ayunzauyepunoe c yuacmuem yeneaodopooHsix paduxkaioe

Bonblioe Biusiiue Ha CKOPOCTb OKUCAEHUS OKa3biBaIOT AHTUOKUCTIUTENH
(MHrMOUTOpPHI) — BeulecTBa, A00aBjieHHWe KOTOPbIX MPUBOAUT K OGpBIBY Lie-
neii okucneHus. [1py aToM akTHMBHbBIE paavKalibl, KOTOpblE MUHULIMUPYIOT MPO-
Liecc OKMCIIeHUsI, 00pa3ytoT cTabUIIbHbIE pavKalbl, KOTOPLIe HE Y4acTBYIOT B
3TOM Mpolecce;

4-meTnn-2,6-auTpetdyTindeHon pamuKan HoOHoja
(HoHoJ)

rze X= OH; OR; OOH;

Cpeny aHTMOKCUIAHTOB HanboJiblilee 3HaYeHNE UMEIOT coeuHeHus de-
HonbHOI npupoapl: voHon, BOT, BOA, nponuiarannarel. U3 npupoaHbix aH-
TUOKHUCAUTENed Haubobluee 3HaYeHWE NPUHAMIEXUT ToKodeponaM, ce3a-
Moy (KYHXYTHOe MacJio), roccunony (X10MKOBoe Maclo).

OcHOBHbIe aHTMOKCHAAHTBl pacCMOTPEHbI B I, 9.

[1py BBeneHUU aHTUOKCUAAHTOB B Konu4ecTBe 0,01% cToiKOCTb XXUPOB K
OKMcNieHUIo yBenuunBaeTcs B 10—15 pas.

AKTHBHOCTb U IPOOJIKUTENBHOCTDb 1eACTBUSI aHTUOKCHIAHTOB YBEJU-
YMBaeTcs B NMPUCYTCTBUU CHHEPTUCTOB (OT Ipey. synergo’s — AeWCTBYIO-
Uit BMecte). JelicTBME CUMHEPTUCTOB MOXeT ObITh OOYCIOBNIEHO PAAOM
NMPUYMH, TAABHasl U3 HUX — CMIOCOGHOCTD 1€3aKTUBUPOBAaTh MOHB! MeTal -
JIoB nepeMeHHo# BasieHTHocTH (Pb, Cu, Co, Mn, Fe u 1. 1.), urparmoimux
pOJib KaTaju3aTOpOB OKUCAEHUSI. AKTUBHBIMH CUHEPIUCTAMU SIBASAIOTCS
KOMINEeKCOHB (OKCH- U aMUHOKUCNOTHI, Npou3BoaHble dochopHOit U
tdoccdoHoBo# kucnoT u Ap.). [IpuMeHeHNe B KayecTBE KOMITJIEKCOHOB Ha-
LUTH IMMOHHas U acKopOuHoBasi KucnoTel. CuHepructaMu ABisoTcs doc-
donunuael.

CKopocTb OKHCIEeHYS XXHPOB YMEHbIIIaeTcsA MPY MOHUXEHUH colepXa-
HUs KMCcopoja B okpyxatoleil cpefie. Ha 3ToM ocHoBaH cnnocod XxpaHeHHUs
MaceJl M XXMPOB B cpelie C MOHMXEHHbBIM cOiepXKaHUeM KHcaopoaa (Hampu-
Mep, B cpejle C MOBbILIEHHBIM cofepXXaHueM a3oTa). OKHUCieHUe XKUPOB yC-
KopsieTcs ¢ TMOBbILIEHHUEM TeMIlepaTypbl XpaHeHUs M ToJ BOo3aeHCTBHEM
cBeTOBOM 3Hepruu. MoHbI MeTannoB nepexoaHoi BaJIEHTHOCTH — Xele3a,
Meau, MapraHua U Jpyrux — MOTYT OKa3blBaTh KaK KaTAUIMTHYECKOe, TaK
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Inasa 4. Tunudet (xcupwi u macaa)

M UHTUOUpYIollee (3aMelnfollee) AeACTBYe Ha Npoliecc aBTOOKHUCIEHUSA
XKUPOB.

OxucneHue TUNUIOB MOXET MPOXOAUTL U NOA neificTBUeM Guonormnyec-
KHX KaTaJlnu3aTOpOB — JIMHOKCUIeHa3.

{epMeHTaTHBHOE OKMCIUTENBHOE IIPOTOPKaHNe XapaKTepHO AJIS IMITUA-
HOTo KOMILIEKCa XpaHALIMXCA MaclNYHbIX CEMSH, 3epHa, MTPOJYKTOB UX Ie-
pepaboTky (MyKa, Kpyna). OHo npoTeKaeT npy y4acTUH (pepMeHTOB JIUIIa3bl
U JIMITOKCUT€Ha3bl.

Jlunasa ocyuiecTBifeT rMAPOaM3 TPUALIWITIULEPUHOB, JUIIOKCUTEHa3a
KaTajnaupyeT o0pa3oBaH1e IMAPONePOKCHAOB HEHACBILLIEHHbIX XXM DHbIX KHC-
JioT (IMaBHbIM 00pa3oM, JIMHOJEBOH! U JTMHONEeHOBOMH). CBOGOAHbIE XUPHbIE
KHMCJIOThl OKMCJIAIOTCA OBICTpEE, YEM MX OCTATKH, BXOMAILME B MOJICKYJIbI XU pa.

DepMeHTAaTUBHOE NIPOropKaHue HaYMHAETCS C FMIpoIn3a Xupa epMeH-
TOM JIMIT1a30M:

I X
Cy7H3 0~ “Cy7Hs
Aunasa
+H,0 —> + Cy7H3, COOH
C”HJIT TCHHJI o TCWH:H
TPWTHHONEHATIULIEPUH 1 ,2-HVUT"HOJTC"J1|T|"UCPWH JIUHONERas KUCNoTa

O6pa3oBablliasicsa B pe3y/bTaTe FMIPOJIM3a IMHOMEBas KUCIOTa OKUCSA-
€7cs NIpM y4acTHU (hepMeHTa IMIIOKCHUIEHA3bI;

(0]
/\/\/\/W\/\/\)I\O AunoKcueenasa
H ?
OH
o~ 0

TUAPONEPOKCHI IHHONEBOA KHUCOThI

Tupponus obpa3oBaBulerocs 1,2-AWIMHOAEWITNMIIEPHHA U OKHUCIEHUE
TUAPONEPOKCHIa MOTYT NPOAOIIKATLCS W Aalblie. O6pa3yolliyecs: BTOpUY-
Hbl€ MPOAYKTEI OKMCIIEHUS (alberuabl, KETOHbl U APYTHe COeAMHEHUA) AB-
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4.3. Pearyuu ayunenuyepunoe ¢ ysacmuem y21e8000pooHstx paduxanog

JIAI0TCS MPUYUHOM yXyALLIEHUA KaueCcTBa MULLIEBOTO ChIPbSi H MHOTUX JIUTTHUA -
colepxalumx rMpoayKToB.
B o61em Buae 3TOT npoliecc MOXeT GBITh NMpeacTaBlieH cXxeMoit (puc. 4.5).

L TpHauArIMUEepHHDI

&——— sunasa

InuuepuH,
MOHO-, AMALIWITJINLEPHUHbI

[ XKHpHbIE KUCIOTEI

41—— AUROKCUZeHasa
y

I'maponepokcuabl
Y NepoKCHUIbI
JXXMPHBIX KUCJIOT

v

BTOpHNYHLIE NPOLYKTHI
OKHCJIEHUA
(anpaeruabl, KETOHbI
U Apyrue coeIMHEHUs)

Puc. 4.5. O611an cxema pepMeHTaTUBHOIO NPOrOPKAaHMUs XHpa

Kak BMaHO M3 3TOi1 cxeMbl, B JaHHOM clly4yae JIMNa3a U JTUIIOKCUTeHa3a
e ACTBYIOT KOONEPATHBHO.

[lepBrlit aTan — pacuienyieHue TPUALMITIULEPUHOB ¢ 06pa3oBaHHUEM
CBOOOHBIX XXUPHEBIX KMCJIOT (CM. pHUC. 4.5) — siBNsieTcs NpUMepoM bepMeH-
TaTHBHOIO F’MAPOJIMTHYeCcKOTo Nporopkanus. Hermaponuruyeckoe nporop-
KaHHEe MOXeT MpoxoAuTb U 6e3 yyacTusa ¢epMeHTOB (HepepMeHTATUBHBII
THAPOJIN3).

B xax1oMm oTaebLHOM cilydae, B 3aBUCMMOCTH OT XapaKTepa XXHpocoaep-
XallUX MUILEBbIX NPOAYKTOB WM IMULIEBOIO ChiPbSl U YCIOBUM, NP KOTOPLIX
OHM HaxXOIAATCS, NporopkaHue 6yneT NpoXoaAnUThb Mo ONHOMY U3 pacCMOTPEH -
HBIX HaMM THTIOB, a HHoraa (HanpuMep, NPy XpaHeHUW MaprapMHa, MoJlo4-
HOTo XH1pa, MyKH, KpYIbl) MOXET NpOXoaAuTh pepMeHTaTHBHOE U HedepMeH-
TaTMBHOE MporopkaHue, B3aMMHO JOTONHSASA IpYT Apyra.

Ipu XxpaHeHMM pacTUTeNBHBIE M XHUBOTHBIE XUPBI, XXUPOCOAEpXallue
MpOAYKTHI (MacIMYHBIE ceMeHa, MyKa, KpyTla, KOHAMTEPCKUE U3TENUA U T. 11.)
Mo/l BNUSTHUEM KHMCNlopofia Bo3/lyxa, cBeTa (0co6eHHO NPSIMOTO COJTHAYHO-
ro, YIETpadHoeToBOro), Biark, epMeHTOB MOcTeNeHHO TPUOOPETaIOT He-
NpUATHBIA BKyc M 3amax. HekoTopble U3 HHUX obecuBeurBaloTcs. B Hux
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Inasa 4. Jlunuds (scupst u macaa)

HaKaIUTMBAlOTCA BPedHbIE U1 OPraHM3Ma 4YejioBeKa IMPOAYKThI OKHCJIEHHSI.
B peaynbrate cHuXaercs UX MUleBast ¥ PHU3HOJIOrHYECKass LeHHOCTD, [IPH
3TOM OHHM MOTYT OKa3aTbCs HElIPUTOAHBIMU A1 yrnoTpebiaeHus (nuiepas
ropya XHpoB).

OpraHojieniTuYeckasi OLleHKa IMHILEBOI MOPYH Macesl U XHPOB 04YeHb
cyobekTBHA. Ha HayanbHOM 3Tare NOp4YM MOSBJISETCS HEMPUATHBIA BKYC,
He CBOICTBeHHbIi1 OLIEHHBAEMOMY Macily WIH XHPY; XHUP MOXET BLICTYIIaTh
pasapaxuTeneM («llapanaHue») B ropJie, BbI3bIBATh OlLYLIeHHe XOokeHus. He-
CKOJIBKO MO031Hee MOSBRSAETCA HENPUITHLIN 3anax (MHOTAa «3anax oJIugbI»).
ITpu xayecTBEeHHOI OLIEHKE MOPYH CIMBOYHOrO Macjia, MaprapyHa UCIoJib-
3Y10T TEDMUHBI «OcallUBaHUE», «CHIPHBIHA ITPUBKYC», «OJIEMHOTOCTb» M, HAKO-
HeL, «IpOropKiocTh». COBOKYITHOCTB ITPOLIECCOB, MPOTEKAIOILMX [IPH MTULLIE-
BOIf Mop4e Xupa, MoJy4iUla Ha3BaHUE POTOPKaHHSI.

ITporopkaHue XHPOB U XUPOCOAEPXKALUIMX NPOAYKTOB — pe3yJbTar
CJIOXHBIX XMMHUYECKMX M OMOXHMHUYECKUX TPOLIECCOB, TPOTEKAIOLUUX B JIU-
MUAHOM KoMIUlekce. Pa3nuyaloTca oKMcIUTENbHOE U THAPOJUTHYECKOE
nporopkaHue. OGa 3TH BUIla TPOTOPKaHMUS MOI'YT OBbITh pa3fieJieHbl B 3aBU-
CUMOCTH OT $aKTOPOB, YCKOPSIOUIUX (KaTaIU3UPYIOLLIMX) UX, HAa aBTOKa-
TaJUTHYecKoe (HedepMeHTaTUBHOE) U depMeHTaTHBHOE (OMOXHMMUYeEC-
Koe). 2Kuphsl M Macja, 0cO6eHHO coliepXalllie OCTaTKU HeHAachILIEHHBIX
KMPHBIX KUCIOT (JINHOJEHOBOM!, JIMHOJNEBO, OJICMHOBO), NPpY KOHTaKTe
C BO3IYXOM pacTBOPSIOT €r0 KOMIIOHEHThI, B TOM YHUCAE KUCIOPOA, U OKHC-
JIAI0TCHA.

HayajJbHBIMHU MPOAYKTAMH OKHCJEHHS ABISIOTCHA, KaK yXe yKasbl-
BaJIOCh, pa3HOOGpa3Hbie MO CTPOCHUIO NEPOKCHAB! H TMAPONEPOKCUABI.
OHHY NOJYYUJIU Ha3BaHHeE NEPBUYHBIX TPOAYKTOB OKMceHUs. B pe3ynb-
TaTe CAOXHBIX NpeBpallleHUH epOKCHAOB 00pa3yloTcs BTOpUYHBIE MTPo-
OYKTbl OKUCJIEHUS: CITUPThI, a/ibJAeTMALI, KETOHbI, KUCJIOTHI C YTJIepOoAHOH
LIeNOYKOH MeHbUIeH ANMUHBI, YEM B UCXOAHOM XHpE, a TAKXE UX pa3HO-
oGpa3Hbie npon3BoAHbie. UMeHHO 3TH BelllecTBa BbI3LIBAIOT MOSIBJIEHUE
HEMPUATHOro MpPUBKYyca, CBOMCTBEHHOTIO MPOTOpPKaHHIO, a BXoHasllue B
MX cOCTaB JIETYYHe coeAUHeHHA 00yCNaBANBaIOT B TO X€ BpeMs U yXyl-
LIeHHe 3anaxa.

ITuiieBast mopya Xupa cOMpoOBOXAAETCA U3MEHEHHUEM HE TOJILKO all1JI-
TULUEPUHOB, HO U COMYTCTBYIOWHUX BellecTB. Hanpumep, obecliBeynBa-
HUE pacTUTEJIbHBIX Maces MpH ocaluBaHUHU CBA3aHO C OKMCJIEHUEM Kapo-
TUHOMAOB. TeMHbBIH UBET Macel, MOJYYEHHBIX U3 MTOpaXeHHbIX TJIECEHbIO
ceMsiH, 00yc/I0B/ieH OKHCIIEHHEM MUKOTOKCUHOB. O4eHb TeMHas (OT Ko-
PHUYHEBOH A0 YE€pHOI1) OKpacKa XJIOMKOBOro Macja o6yciaoBjieHa ITPoayK-
TaMM okucjieHUs1 roccunona. [lopya xupa conpoBoxaaeTcs U UeJbIM psi-
JIOM peakUHi AeCTPYKLUHHU U MoAuMepHU3alnu. Jlectpykuus ¢ocharnani-
XOJlMHa ¢ 06paioBaHMeEM JierkoyieTydero TpumeTunamuna (CH,),N o6yc-
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4.4. Ceoiicmea u npespaujenua aruyepogpocpoaunudos

JIOBIMBaET ceJleAOYHbIN 3aMax ocajleHHBbIX XHUpoB. OKHUCIeHUE JUIMUAOB
MPUBOAUT He TOJIbKO K YXYAILEHHIO KaueCcTBa MUILEBLIX [IPOIYKTOB, CHU-
X€HHIO UX MUILEBOA LIEHHOCTH, HO U K UX OonbinM notepsM. [loaTomy
HeOo6X0AUMO NMPUMEHSTH BCE MEPLI IO NPEAOTBPAILIEHUIO UIH 3aMELITEHUIQ
MPOropKaHHUsl XHUPOB U XUPOCOAepXalllUX NMUILEBLIX NMPOAYKTOB. KHUpHI U
colepXalliMe X MULLIeBbie MPOAYKTH 0071a1al0T HEOAMHAKOBOI YyCTOMYM -
BOCTBIO TIpU XpaHeHHWH. OHa 3aBHCHUT OT MX XHPHO-KUCJIOTHOIO COCTaBa,
XapakTepa mpuMeceil, HATMYUS U aKTUBHOCTH (pepMEHTOB, BCE 3TO JOJIXK-
HO oMnpelensiTh YCJI0BUS X YIIaKOBKH, PEXHUMBI M JONYCTUMbIE CPOKH Xpa-
HeHUs. HaumeHee cTOMKM MpH XpaHEHUM CIMBOYHOE Macjio, MaprapuH,
KYPHUHBINA XUP.

4.4. CBOMCTBA U NPEBPALLEEHUSA
FMALREPO®OCOONNNNAOB

I[muuepodochonununbl — GecuBeTHBIE BelliecTBa, 6e3 3anaxa, Xopo-
110 paCTBOPUMBI B XUAKMUX YIJ1eBOJOPOAAX U MX rajloreHIpoU3BOAHEIX,
OTAE/bHLIE IPYNIIbI Pa3IMyaloTcsl pacTBOPUMOCTBIO B CIIUPTax, alleTOHE.
OHU cyliecTBYIOT B HECKOJILKUX TTOJIMMePHBIX (hpOpMax M TJIaBATCA B ABE
cranuu. O6nanaloT oNTHYeCKO akTUBHOCTLIO. BrlesieHHbIe M3 ipupoa-
HbIX 06BeKTOB dochonunuasl — amopodHble BelllecTBa, IepeKpUcTallIu-
30BaHHbBIE U3 OPTaHUYECKUX PaCTBOPUTEIE — UMEIOT KPUCTATUYECKY 1O
CTPYKTYPY.

XuMuyeckue mnpeBpauieHus ranuepodocdonunuuaos o6ycnoBIeHBl Xa-
PaKTEPOM M CTPOEHHEM CTPYKTYPHBIX KOMIIOHEHTOB M BUAAMU XUMHUYECKHUX
cBsa3ei. tss HUX XapaKTepHbl peakllMM M'MAPOJIN3a KUCIOTaMK M Liesioya-
Mu. CyuiecTByeT HeCKOJIbKO BUIOB ruapoas (A, A, B, B,, C, D), paanu-
YaloulMxcsl xapaktepoM NeHCTBUS Ha cybcTpat. OHU OOHapyXeHBI B NPU-
POAHBIX 00BEKTAX.

[MpuHUMNIMaNbHAasA cxeMa AeiicTBUA Pocdoanmnas Ha GochHOoNUITUAbI:

A, o
A
A,
el
R— —OX
SAEN
C D
(A, A, C, D — docdonunasni)
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Thaea 4. Jlunudw (xcupw u Macaa)

S, :
g o

0 o
o

(1m3odocdonrnasul)

TNMonsipHble rpymnb MoJeKy1 ¢pocdoIUMUAOB B3aUMOIEHCTBYIOT C TTOJAP-
HBIMH IPYTIIIaMH MOJIEKY 6e/IKOB, YTJIEBOAOB, IUMOISIMU BOAbI.
Baaumoneiictsue riinuepodochoaunuabi—0eaKu:

COR’ COR’
R’'CO Q R'CO ﬁ
ﬁ—OH —0

; -

N*(CHy)s
N*H, N*H;
o
(L 1
N.
R )
(0] H H H !
B3aumogericteue rnuuepodochonunuab—yriaeBoAbL:
COR’ OH
R'CO OH
+ _—
l>—o NH, gonzc H -H0
OH

COR’
5 'COO—-C;
- IL—O N@H
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4.5. MemoOs: gnidenenusn aunudoe u3 chipss U nuwegsx NPOOYKMoE U UX AHAAU3

HexoTtopas uyacTtb ¢pochonunuaoB He BHAENSIETCS U3 MaceJl UK Bblae-
JIsieTcsl TOJIbKO € MOMOLLbIO CelMabHBIX TPUEMOB rUapaTalliu Mace (He-
ruapatupyembie dochonunuasl). [lo coBpeMEHHBIM NpeACTaBIEHUAM —
3TO KOMIUIEKCHbIe coeinHeHUs docdonnnmuaos c HoHaMu MetanioB (Ca?*,
Mg*, Cu?, Fe? u Fe’*; nocieaHune ABNAIOTCA KaTalu3aTopaMH MpoLEeC-
COB OKMCJIEHMS), a TaKXKe COeIMHEHUS CO cTepoilaMu U atudaTHIeCKUMHU
CIIUPTaMHU.

B pesynbraTe 3H3NMHYECKOH U XUMUUYECKOK MOoIUDHKALUH B TIPOMBILL-
JIEHHOCTH NMOJIy4aloT pa3iMyHble BUAbLI NPOU3BOAHLIX docdonunuaos (Jie-
LIUTHHOB): TUIPOJIM30BaHHHIE JIELUTUHbI, TMAPOKCHJIMPOBaHHblE, aLIMJIUPO-
BaHHbIE C Pa3JIMYHBIMU THAPODUIBHO-TUNOGHIBHBIMHM XapaKTepPUCTHKAMH
(I'J1B ot 2 5o 12). OHM HaLUAM [IUPOKOE NPUMEHEHHE B MTUILEBOM MPOMBILI-
JIEHHOCTH.

4.5. METOAbI BbLIREJIEHMA T1IMNUAOB
3 CbIPbS U NMULLEBLIX MPOAYKTOB
n X AHANN3

AHaTU3 TUNUIOB U NPOAYKTOB MX IpeBpallieHH i ABJIAETCS CI0XHOI 3a-
Jayei, Tpebylollueii MpUMeHEeHUS, Hapady ¢ KJ1acCUYeCKUMU XHMUYECKUMU
MeTOIJaMU, COBPeMEHHBIX PUIMKO-XMMHUYECKUX METONIOB UCCIIENOBaHMS (XPO-
MatorpauM, CrieKTpOCKOITHH, PEHTTEHOCTPYKTYPHOTO aHa/IM3a M T. 11.).

H3yyeHue TUNULOB HaUMHAETCA C oNpedesieH|s WX KoJuvecTBa (colep-
XXaHWA) B TUILEBBIX NTpoayKTax. [1nsi 3Toro Ucnosb3yoTcs METOAbI onpeaesie-
HUSA cofiepXaHHUsl JTUNKUIOB HenocpeacTBeHHO B 06bekTe (AMP, MK-cnekr-
POCKOITHS) U MEeTOAbl, OCHOBAHHbIE Ha U3BJICYEHUH JIMITKAOB U3 NMUILEBOrO
npoaykra (cBo6oaHkIe, CBA3aHHbIE, MPOYHOCBA3aHHbIe TUMUAbI). CBOGOIHbIE
JIMITUABI KCTParMpyoTcs U3 aHATN3UPYEMOTO MPOAYKTa HEMNOASpHbIMU pac-
TBOPHUTENISIMU (reKCaHOM, IU3THJIOBBIM 3(UPOM), CBA3aHHblE — CUCTEMAMMU
PacTBOpHUTENIEH, COAePXalMMH, KaK IpaBWIo, CrupT (CMechb xitopodopMa U
MeTaHoJIa, B3AThIX B 00beMHOM cOOTHoLeHHWH 2 : 1). [1pouyHOCBA3aHHBIE K-
NWABI MOJyYaloT U3 06paGoTaHHOTO 1IeI0YaMH U KUCITIOTaMH LIpOTa, OCTaB-
Hrerocsi nocjie BbiieJIeHUsI CBA3aHHBIX JUNMUI0B. OCHOBHbIE TpeGOBaHMSA,
NpeAbsABNsiEMBIC K METOIAM BBLIEJIEHHS, — MOJIHOTA BbLAEJIECHUS U CoXpaHe-
HHWe HaTUBHOCTH BblAEJNCHHBIX JIMTTUIOB.

XMMHUYECKHUH COCTAB JIUMIUAOB, BhlAEJEHHbIX U3 MHILEBOTO ChIPbS U MPO-
NlYKTOB, McClleiyeTcs o cxeMe (CM. pHc. 4.6), TpHYeM B KaXKIOM KOHKPETHOM
ciy4yae BbIOMpaloT TOT Habop aHATM30B, KOTOPBI MO3BONSET NMOJYYUTh MaK-
CUMAaNbHLII 00beM HHTepecyloLlei uccnenopateneii nHopmauuu. MNoapod-
HOE ONMUCaHUe METOAOB BLIIENIEHUSA U UCCel0BaHUs JIMMTUAOB NPUBEIEHO B
CTeLIHAIbHBIX PYKOBO/ICTBaXx.
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Inasa 4. Junudei (xcupsi u macaa)

E—

TCX aunudos ananum. XXX M3XK
I'pynnosoit OcHoBHbIE CocraB
cocTaB Tpynnbl I'lpenz_arpé';(naﬂaa IUPHEIX
JIUTTHAOB JIMTUAOB KMCJIOT
TAT | xk | |par|]  [mar] | ma|
’ i ’ J Cocran
Y A Ly KUDHBIX
KX M3XK KHUCNOT

Puc. 4.6. O6u1as cxeMa aHaln3a XHpoB

B npakTHKe nuiieBoit MPOMBIIIEHHOCTH COCTaB U KaYyeCTBO XHPOB M
MaceJl XapaKTepH3YIOT C NTOMOILbIO pa3HOOOpa3HbIX aHATUTUYECKHUX «UH-
ceJl», IO pa3yMeBas TIoJl HUMM pacxoji OoTlpeJie/IEHHbIX peareHTOB Ha peak-
UMH ¢ XupoM. Haubosnbluee 3HayeHHE MMEIOT YMCIa: KUCIIOTHOE, OMbiJie-
HHUS, UOAHOE.

KHCIOTHBIM YHCIOM Ha3biBaeTCA MOKa3aTe/lb, XapaKTepU3yIOLIHi KO-
YeCTBO CBOOOJHBIX XU PHBIX KMCJIOT, coiepXaliuxca B Xupe. OH BblpaxaeTcs
B MWJUTUTPaMMax eIKOro Kajius, 3aTpayeHHOro Ha HeTpalu3alMio cBoGoI-
HBIX XXMPHbIX KHUCJIOT, colepXalinxca B 1 © Xupa. YUUThIBas, YTO XxpaHEeHUe
MULLIEBLIX NPOAYKTOB, COJEPXALIMX XH1Pbl U Macjla, BCeTAa CONPOBOXAAETCS
I'HAPOJIN30M MOCJIEAHHUX, 110 BeJIMYMHE KMCJIOTHOTO YMCIa MOXHO, 10 U3BECT-
Hoil cTeneHH, CyanuTh 00 nx KavecTne. B 3aBoicko MpaKTHKE KUCAOTHOE YUCIIO
UCIOJIb3yeTcA MPH pacyeTe KOJIMYECTBA LLIET0YH, HeOOX0AMMOIA U1 padHHa-
MM XXMPOB U Mace.

Yucio OMBUIEHHS paBHO KOJIMYECTBY MIWJUIMTPAMMOB €KOT'O KaJIusl, He-
006X0AMMOTO U151 OMBUIEHHUS TTULEPHIOB U HEATpaJIU3aLIMK CBOOOAHBIX XXHUP-
HbIX KHUcJIOT B | T xupa win Macna. 1o YhciTy oMbUIEHUSI MOXHO CYAUTL O
cpelHei MOoJIeKYISIpHO# Macce BXOAAILMX B COCTaB JIMITHIOB XHPHBIX KUCJIOT
Y Ofpele/IUTh TIPpU MbUTOBapeHHMHM KOJHMYECTBO LIEIOYM, HeoOXxoauMoe JUis
OMBUICHHS XHpa.

HNoaHoe yuciio — Moka3saTeib, xapaKTepH3yoLlMii HeTlpeJeibHOCTh XUp-
HBIX KMCJIOT, BXOJALUMX B cOCTaB Xupa. OHO BbIpaXaeTcsl B MpoLeHTax uoja,
9KBUBAJIEHTHOTO rajioreHy, npucoeanHsolemycs K 100 r xupa. CyliecTByeT
HEeCKOJIbKO METOOB oMpelejieHHUs HoRHOTo YyKcia. OMHUM U3 Haubojee pac-
NpocTpaHeHHbIX ARNAETCA OpoMoMeTpHUYecKHit MeTon. [TpH 3TOM NpUMeEHS -
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4.5. Memode: évidenerus aunudoa u3 coipss U nuLieaslx npoOyKmoa U ux aHasu3

eTca pacTBop 6poMa B Ge3BOTHOM METHJIOBOM CIIUPTE, HachlllleHHOM 6poMu-
CThLIM HaTpueM. BpoM obpa3yeT HenpoyHoe KOMILIEKCHOE COeAMHEH He ¢ Opo-
MHUCTBIM HaTpUEM:

NaBr + Br,— NaBr- Br,

OTuiessch, 6poM pearMpyeT ¢ HeHachlllleHHBIMUA [TULEPULAMU:
0]

(o) Ci7H3s

+ NaBr: Br, —»

\/VV\/\/\/WO OTCsts

o 0
0
0~ “Cy7Hss
—> Br + NaBr
O\"/C17H35
T o) O

KonuuecTso HempopearupoBaslilero 6poMa onpeleasioT MONOMETPHU -
YecKHU:

NaBr + Br, + 2KI— KBr + NaBr + I,
I, +2Na,S,0,— 2Nal + Na,5,0,

3Hag KCXOAHOE KOJIUYECTBO 6poMa, MOXKHO JIETKO BEIYMCIIUThL MOLHOE YMC-
J10 Xupa. MogHoe YKCio IUPOKO MpUMEHsIeTCs U1 olIpeAe/IeHUs BHAa Xupa,
CMocOBHOCTY ero K «BBIChIXaHUIO», pacyeTa NoTpebHOro KoaIu4yecTna BOAO-
poja Ha ero rHaporeHU3aluIo.

BeauuKMHbI yKazaHHBIX KOHCTaHT /U151 OTAENBHBIX XXUPOB, HE MMOJBEPIILMXCS]
pa3pyLleHHUI0, KoneOI0TCS B HE3HaYUTe/IbHbIX IIPeAeiaxX U XapaKTepU3YIOT BUIL
JKUpa U ero KauyectBo (Tabi. 4.4).

215



Thaea 4. Tunudsr (3cupor u macaa)

Ta6auua 4.4. ConepxaHye XUPHBIX KUCIOT (B %) U XapaKTEPUCTUKU MaCen U XKUPOB

ConepXaHHE U COCTAB XHUPHBIX

Xapakrepuctrka
KHCIIOT
Kupel u macna Temnepa-
HACbl- | HEHachl- Yucno HonHoe
OCHOBHbIX Typa 3acThbI-
WEHHbIX | WEHHBIX BaHMs, C OMBUIEHHUSA YUCAO
Macna
Coesoe 14—20 | 75—86 | C?, 46—65 —18 191—193 | 120—140
Xnonkosoe 2230 | 75—76 | C?, 45—56 2—4 191—198 | 101—116
IMoaconHeuHoe 10—12 [ mo 90 | C?,46—70 16—18 186—194 | 119—136
PancoBoe 2—6 | 9498 | C' 6—44 0—10 167—181| 94—103
DpyKoBas
1—52
OnnBkoBOE 9—18 | 82—91 | C', 70—82 0—6 185—200) 72—89
KokocoBoe 1o 90 10 C', 44—52 16—25 251264 | 7—12
', 13—18
IMansmoBoe 44—57 | 43—56 | C°, 39—47 3141 196—210 | 52—58
C2, 45—50
MManbmo-agposoe | 79—83 | 17—-21 [ C°, 10—19 19—24 240—257 | 15—-20
Macno kakao 58—60 | 40—42 | C!, 2325 21-27 192—196 | 34—-36
3134
JIbHAHOE 6—9 | 9194 [ C* 41—60 18—27 | 191—195; 175—190
XKueomnsie xcupsi
Tossxuii 45—60 | 43—52 | C',, 24—29 30—38 190—200 | 32—47
4344
Bapauwii 52—62; 38—48 | C', 2531 32—45 192—198 | 31—46
C',, 36—42
CBHuHO# 3349 | 48—64 | C'|, 2532 2232 193—200 | 46—66
34—44
Kutosnlit 10—22 | 48—90 — — 181—193 | 100—I161

4.6. MAULLEBAA LEHHOCTb MACEN1 U1 XKUPOB

PacturensHble XUpBl ¥ Macna ABIAIOTCH 00S3aTeIbHBIM KOMITOHEHTOM
MUY, KCTOUYHUKOM 3HEPTeTUYECKOTO U NIACTHYECKOTO MaTepHasia LIS Yeso-
BEKa, NOCTaBUIMKOM psiia HEOOXOIUMBIX ISl HETO BEWIECTB (HEMPENeNbHbIX
SKUPHBIX KUCNOT, (ocONUMUAOB, XMPOPACTBOPUMBIX BUTAMUHOB, CTEDUHOB),
TO €CTh OHU ABJAIOTCS HE3aMCHUMBIMH ()aKTOpaMU MUTAHUSA, ONPEaesIOILIM-
MM ero 6uonornyeckyo 3pheKTUBHOCTL. PeKoMeHIyeMOe COAEPXXaHHUe Xupa
B PaLIMOHE YesloBeKa (10 KaTopuiRHOCTH) cocTansieT 30—33%; ansa HaceneHus
IOXXHBIX 30H Hallleit cTpaHbl peKkoMeHayetcsa — 27—28%, ceBepHbix — 38—40%
unu 90—107 r B CyTKH, B TOM YHCJIEe HEMOCPEACTBEHHO B BUIE XUpoB 45—50T.
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4.6. ITuwesan uenHocmb Macen U Hupoe

JLintensHoe orpaHUYeHUE XHUPOB B IMTAHUH WIH CHCTEMATHYeCKOe UC-
NoJib30BaHUE XHUPOB C MOHWXEHHLIM COAEPXaHKEM HEOOXOAMMBIX KOMIIO-
HEHTOB, B TOM YMCJie CTUBOYHOIO Macjia, TPUBOAKUT K OTKJIOHEHUAM B HU3HO-
JIOrMYeCKOM COCTOSIHUH OpraHu3Ma: HapylaeTcs AeATeIbHOCTb HEHTPabHOM
HEPBHOI CUCTEMBI, CHUXAaeTCA YCTOMYHMBOCTh OpraHu3Ma K MHpeKUuuaM (MM-
MYHMTET), COKpalllaeTcsi NPOJOJDXKUTEIBHOCTL XU3HH, Ho M U30bITOYHOE M0-
TpebJieHHe XUPOB HEXeJaTellbHO, OHO NMPUBOAHT K OXHPEHHIO, CepAeYHO-
COCYAUCTHIM 3a00/1eBaHMAM, MPEXAEBPEMEHHOMY CTapeHHIO0.

B cocTaBe nuiieBbIX IPOAYKTOB pa3in4yaloT BUIHMBIE XHUPbl (PACTUTE/b-
Hble Maclia, XUBOTHbBIE XHUPbI, CIMBOYHOE Macjio, MaprapuH, KyJTMHapHblii
XHMP) U HEBUAMMBbIE XUPbl (XKMp B Msce W MACONPOAYKTaX, pbibe, MOJIOKE U
MOJIOYHBIX MPOAYKTaX, KpyIie, X1e6006YIOYHbIX U KOHAUTEPCKUX HU3AETHAX).
DT0, KOHEYHO, YCJIOBHOE JeJIeHHE, HO OHO IIIMPOKO NPUMeEHseTCs.

Hau6Gosee BaxHble MCTOYHUKY XHUDPOB B TUTAHUM — PacTUTENbHblE Macjia
(B pabuHMpoBaHHbIX Macnax 99,7—99,8% xupa), cimBouyHoe macio (61,5~
82,5% nunumos), MaprapuH (1o 82,0% xupa), KOMGHHUPOBAHHLIC XMUPBI
(50~72% xwupa), KynidHapHble XUPbl (99% Xupa), MOJOYHbIE TIPOAYKTHI
(3,5—30% xupa), HeKOTopble BUALl KOHANTEPCKHX U3EMIt — okoaaa (35—
40%), otaenbHble copta KOHdeT (m0 35%), neuenbe (10—11%); kpynbl —
rpeuHesnas (3,3%), oBcsitas (6,1%); cuipbl (25—50%), NpOAYKTHI M3 CBUHH-
Hbl, KosibacHble Hagenus (10—23% xupa). YacTh 3THX IPOAYKTOB ABAAETCA
HUCTOYHMKOM PacTUTENLHBIX Macel (pacTUTeAbHbIe Macia, Kpyrbl), ApyTHe
— XHUBOTHbIX XHPOB.

B nuUTaHUM MUMeeT 3HaUeHHe He TOJbKO KOJNIMYECTBO, HO U XUMUYECKHIA
COCTaB YMOTpebAsieMbIX XXUPOB, 0COOEHHO collepXaHHe TOANHEHACHILUEH~
HBIX KHCJIOT C OMNpee/ieHHbIM MO0XEHHEM ABOMHBIX CBA3EH M LIMC-KOH-
burypauueit (nuHonesoit C? ; anbda- u raMmma-nuHoneHosoit C? ; oneu-
HoBo# C' ; apaxuaoHoBoit C*,; NONMHEHACHIIEHHBIX XUPHbBIX KHCIIOT C
5—6 nBoitHbIMM CBA3SIMU ceMeiicTBa oMera-3).

JIKHO/IEBaA KHCIOTa

a-/UHO/ICHOBAA KHCIoTa
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Taea 4. lunude (¥cupst u macia)

Y-AHHONEHOBAA KHCI0Ta

o

apaxylioHopast KMcjioTa

JIvHoneBas ¥ AMHOJIEHOBAsI KUCIOThI HE CHHTE3UPYIOTCS B OpraHu3Me Ye-
JIOBEKa, apaxUAOHOBAsi — CUHTE3UPYETCS M3 JIMHOJEBOK KUCIIOThI MTPHU y4yac-
THM BUTaMuHa B. Ilo3ToMy OHM MONYYWIH Ha3BaHHE «HE3AMEHUMbIX> WK
«3cceHUMaNbHbIX» KUCoT. JIMHOoNeHOBast KMCNIOTa oOpa3yeT ApYTrUe TIoJInHe-
HAaCbI1IEHHbIE XUPHbie KUCHOTH. B cocTaB MOJNMHEHACHILEHHBIX XHUPHbIX
KHMCOT CeMeCTBa oMeTa-3 BXOAAT: a.-IMHOJIEHOBAasA, 2MKO03alleHTaeHOBast, 10-
Ko3arekcaeHoBas KUCJIOTbl. JIMHOEBas, Y- TMHOIEHOBast, apaXMIOHOBas K1C-
JIOThl BXOAT B ceMelcTBO oMera-6. PexoMennyeMoe MHCTUTYTOM nHUTaHMs
PAMH cootHoluieHue oMera 6/oMera 3 B pallHOHE COCTaBIgeT AJisl 310POBOTro
yenopeka 10 : 1, ans neyebHoro nutaHus —or3:1m05: 1.

Bosee 50 net Ha3an Oblia foKa3aHa HEOOXOAMMOCTb NPUCYTCTBHUS psina
3THUX CTPYKTYPHBIX KOMITIOHEHTOB JIMNTHAOB IS HOPMAJIbHOTO (PYHKIIMOHU -
POBaHMA ¥ pa3BUTUsS Halllero opraHuama. OHHY y4acTBYIOT B TOCTPOEHUHU KJiie-
TOYHBIX MeMOpaH, B CHHTe3€¢ NPOCTArIaHAMHOB (CIOXHBIE OpraHUYECKHE CO-
eAMHEHMs), YYaCTBYIOT B perylMpoBaHMHY o6MeHa BELECTB B KJIETKax, KPOBs-
HOTO aB/IEHUs, arperaliMy TPOMGOLIMTOB, CITOCOGCTBYIOT BbiBEAEHMIO U3 Opra-
HU3Ma W30LITOYHOro KOJMYeCTBa XoJdeCTepUHa, Mpeaympexnas y ociabiss
aTepocKiepo3, MOBbILIAIOT 3MaCTHYHOCTh CTEHOK KPOBEHOCHBIX cocyaoB. Ho
3TH GYHKUMU BHIMONHAIOT TOJbKO LIUC-U30OMEPbl HEHACBIIEHHBIX KUCIOT.
ITpu OTCYTCTBUU «3cCEHUMAIBHBIX> KUCIIOT IPEKpalllaeTcsi pOCT OpraHu3Ma
W BO3HMKAIOT TsXeJble 3aboneBaHUs. buonorndyeckas aKTMBHOCThL yKa3aH-
HBIX KUCIOT HeoanHakoBa. HanbGonblleli akTHBHOCTBIO 061anaeT apaxuao-
HOBast KKCJIOTa, BLICOKOW — NMHOJIEeBas, aKTHBHOCTb JINHOJIEHOBOM KUCIOTHI
3HauuTensHo (B 8—10 pa3) HMXe MHOIEBOIA.

B nocnegHee BpeMsa oco6oe BHUMaHMeE IPUBIEKAIOT HeHACbiLLEHHbIE XUP-
Hbl€ KMCJIOTBI CEMeiCTBa oMera-3, NpUCYTCTBYIOLIME B IMITMAAX pbi0.

Cpeu NpoAyKTOB NUTaHus HauGoee GoraThl IIOJIMHEHACHIIIIEH HBIMU KUC-
JloTaMM pacTUTeNnbHbie Macha (cM. Tabi. 4.4), oco6eHHO KyKypy3Hoe, HO[CO/T-
HeyHoe, coeBoe. ConepxaHue B HUX IMHOJIEBOI KUCIOTHI flocTuraeT 50—60%,
3HAYUTENLHO MeHbllE ee B MaprapuHe — 10 20%, KpaiiHe MaJlo B XXMBOTHBIX
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4.6. [luweaan yennocme macen u %cupos

XHpax (B ropsixbeM xupe — 0,6%). ApaxumroHoBas KKCloTa B MPOAYKTaX M-
TaHUS CONEPXUTCA B HE3HAYMTETbHOM KOJIMYECTBE, @ B PACTHTEJIbHBIX Mac-
Jlax ee NpakTHYecKH HeT. B HanbosblieM KOJIMUECTBE apaxHI0HOBast KUC/IOTa
conepxures B siuax — 0,5, cyénpoaykrax 0,2—0,3, mosrax — 0,5%.

B Hacroslllee BpeMsi CUMTAIOT, UTO CYTOYHas MOTPeOHOCTh B JIMHOJEBOIA
KMCJIOTe AOJIXKHA cocTaBnsTh 6—10 I, MUHHMaJIbHast — 2—6 T, a ee CyMMapHoe
CONEPXaHUe B XHUpax MUIIeBOro palMoHa — He MeHee 4% oT obulei Kajo-
puiHoOCTH. CnenoBaTeNbHO, COCTaB XUPHBIX KMCJIOT TUMUIOB B MULIEBLIX MPO-
AYKTax, npefiHa3HayeHHbIX L1 MATaHUS MOJIOLOrO, 3M0POBOrO OpPraHu3Ma,
JOJIXEeH ObITb cOalaHcHpoBaHHBIM: 10—20% — noJinHeHacbllEeHHbIX, 50—60%
— MOHOHeHachILUEHHbIX ¥ 30% HacbIEHHbIX, YaCTb U3 KOTOPBIX JOXXHA ObITH
CO cpellHei [TMHOM Lielu. 310 obecreynBaeTCA MPU UCMOJIb30BaHUU B paLlMO-
He 1/3 pacTUTENbHBIX U 2/3 XXMBOTHBIX XHUPOB. [1J1s1 Mtofeii moXuioro Bo3pacTa
Y 6ONIBHBIX CepAeYHO-COCYAUCTBIMU 3a00IeBaHUAMH colepXaHHUe JIMHONEBOM
KUCJIOThI JOJIKHO COCTaRIATL 0K0o 40% , coOTHOUIEHHE MONIMHEHACHILIIEHHbIX
M HACBILEHHbIX KUCIOT — NpUOAMXKaThCs K 2 : |, COOTHOLIEHHE IMHONEBOM U
JuHoneHoBoit kucnot — 10 : 1 (UuctutyT nutanuss PAMH).

CnocoGHOCTb XUPHbBIX KUCJIOT, BXOASALIMX B COCTAB JIMITUIOB, Haubosee
[TONHO 06ecneyrnBaTh CHHTE3 CTPYKTYPHbBIX KOMITOHEHTOB KJIETOUHBIX MeEMG-
paH XapakTepH3yloT C NMOMOLLbIO crieunanbHoro Koadduumnenta (MHeTtutyT
nutaHus PAMH), oTpaxatoliiero cOoTHolIeHHe KOJMWYeCcTBa apaxuIoHoBOMA
KHUCJIOThI, KOTOPas ABJISieTCS [JIaBHBIM IPeICTABUTEEM MO HEHACBIILIEHHBIX
XHUPHbIX KUCJIOT B MEMOpaHHbBIX TUNKMOIAX, K CYMMe BCeX APYTMX MOJMHeHa-
CBhILLIEHHBIX XHUPHBIX KMcoT ¢ 20 ¥ 22 aToMaMH yriepoaa. 31oT Koadhduum-
€HT NMOoJIyYy N Ha3BaHUe KoadduLmeHTa 3¢dpheKTUBHOCTH MeTaboIM3alM1 3C-
CEHLMANbHBIX XHUPHBIX KUcoT (KOM):

(C'y)
(Cy) +(C) +(C) +(C) +(C+ (C)

KBM =

[To coBpeMeHHbBIM TipeacTaBleHUAM HaubGoJjee Leslecoobpa3HO UCIOb-
30BaTh B KaX/bli OTAEIbHbLIN NMPUMEM MUILM XUPbI, UMEOLLINE cOalaHCUPO-
BaHHBIA cOCTaB, a He MOTPeGIATL XUPOBLIE NMPOAYKTHI Pa3JIMYHOTO COCTaBa B
TeueHHe CYTOK.

BaxHoit B MMTaHUM TpyTNoi IMNUAOB ABIs0TCA ochoNUnuabl, yuacTBy-
olllME B MOCTPOEHUU KJIETOYHbIX MEMOPaH M TPaHCIOPTE XHPa B OpraHu3Me,
OHH CNOcOoOCTBYIOT Jy4llieMy YCBOEHUIO XHPOB M MPENSATCTBYIOT OXUPEHUIO
neueHU. O6was norpedHocTh yenoBeka B pochoaunuaax no 5—10 r B cyTku.

OTaenbHO XO4YETCSt OCTAHOBMTLCS Ha (PU3NOTOTHYECKOI POJIU XOJecTepH-
Ha. Kak U3BecTHO, MpH MOBLILIEHUH €r0 YPOBHS B KPOBH OMAcCHOCTb BO3HUK-
HOBEHHS U pa3BUTHS aTepoCKiepo3a Bo3pacTaeT; 80% xoecTepiHa COIEPXHUT-
csi B sAiLax (0,57%), cnnBouroM Macie (0,2—0,3%), cybnpoaykrax (0,2—0,3%).

219



Inasa 4. Tunude: (wcupvt u macaa)

CyToYHOe ero notpebieHNe ¢ MUlLeit He AOMKHO MnpeBbiwaTh 0,5 . PacTu-
TeJIbHBIE XUPB! — eJMHCTBEHHBI HCTOUHHK BUTaMuHa E 1 B-KapoTiHa, xu-
BOTHbIE XUPbl — BUTAMUHOB A U D.

4.7. NPEBPALLEHUA "MNUAOB NPU
NPOU3BOACTBE NPOAYKTOB NUTAHUA

[1pH noryyeHMH NPOAYKTOB MMUTAHUSA, KaK B MPOMBILIEHHOCTH, TaK U B
JIOMAILHHUX YCIIOBHUAX, B XO€ TEXHOJOTMYECKOTO NMOTOKA JIUIMHUALI HCXOAHOTO
Cbipb (3epHO, Kpyna, MCO M MOJIOKO, XXHPbI M Mac/ia, TUTO/BI ¥ OBOLUM U AD.)
NpeTeprieBaloT pa3HooOpa3Hble MpeBpallleHUA; 3HAYUTEbHble N3MEHEHUS
MPONCXOAST U B IMITMIHOM KOMIUTEKCE XpaHSIIIMXCSA MPoaAyKToB. Bee aTo cka-
3bIBa€TCA Ha MX COCTaBe, a CliefoBaTe/IbHO, Ha MULIEBOIt U OMOJIOrMUYeCKOM
3¢ PEeKTUBHOCTH rOTOBbIX NIPOAYKTOB.

C maBHBIMM HaNpaBIEHUSIMH 3TUX MpeBpallleHNH Bbl MO3HAKOMMWIUCH:
TMIPOAN3 JIUIUIOB, OKUCIUTENbHOE U GHOXMMHYecKoe riporopkanue. Ho B
IMUILEBOM ChIpbe, MOJY- U TOTOBLIX IPOOYKTaX OHU MOTIYT NpOTeKaTb OJHO-
BpEMEHHO, B BUie MAYLIMX MapaLielbHO, CBA3aHHBIX MeXIy co0oif npeBpa-
wmeHui. B ynpouieHHO# ¢popMe 3To NMpeAcTaBieHo Ha puc. 4.7.

Bt
Bo3jelCTBHA Ipouecch TponyxThi

|—> Inuuepun I—,

2udponus |~7

Boza ’L>'7 |
Macna XKupHble KHCIOTHI J-—)

Y XHpBI oKucnernue
@epMeHTI

s

[epsHuHbIe BropuuHbie
Mukpoopra- N okucaenue | oKkucrerue L—)
> npo. b »
HMIMBI POAYKThI »| TPOMYKTbI
OKHCAEHHs OKHC/IEHUS
Knposbie
Cser |—> KOMTIOHEHTBI |
Chipbsl Jnunua-
Temneparypa M ITMLUEBBIX GenkoBbie
MpOAYKTOB

KOMILIEKCDI

@3aumodeiicmeue

e3aumodeiicmeéue

MexaHnyec- ¢ Geakamu Junna- ¢ Geakamu
> odamu
Kue u y2neaod yTIeBOLHBIE u yenegodamu
BO3IENCTBHUA KOMILTEKCHI

Puc. 4.7. [IpeBpallteHUs TMNHIOB B TEXHOJIOTHYECKOM Npoliecce

220



4.7. lpespawenus aunudoa npu npouseodcmae npodyKmoa numanus

[71y6rHa U HHTEHCUBHOCTD 3THUX MPOLIECCOB 3aBUCAT OT XMMHYECKOTO CO-
CTaBa JIMMIUAOB, XapaKTepa CONnyTCTBYIOIIMX, A00aB/iAeMbIX U 00pa3yroLnxcs
BELUECTB (HarlpuMep, aHTUOKCUIAHTOB, MEJJTAaHOUIMHOB), BAAXHOCTH, MPU-
CYTCTBHUSI MUKPOOPIraHM3MOB, aKTUBHOCTU pepMeHTOB, KOHTaKTa C KUCJIOpO-
[IOM BO3/1yXa, a CJielOBaTeJIbHO, OT CrIOCo6a YNaKOBKH XUpa U MHOTUX APYTHX
¢dakropos. Bce nepeuyricieHHOe TOBOPUT O MHOroo6pa3ui, CJIOXHOCTU U ITPO-
TUBOPEYMBOCTH MMPOLIECCOB, MPOTEKAIOWIMNX B THMUAHOM KoMILIekce. Tak, B
PaCTUTENbLHBIX Maciax, CoAEpXalllMX 3HAYUTEIbHOE KOMTMYECTBO HEHACHILUEH-
HBIX XHMPHbIX KHCJIOT, IPOTEKAIOT, IIaBHBIM 00pa3oM, Mpoliecchl aBTOOKUC-
JIeHUsl KUCIOPOAOM Bo3ayxa.

Braronapsi HU3KO# BJ2XHOCTH, OTCYTCTBUIO MUHEPAILHBIX BELLECTB JU-
NMUIBI He MopaXxalTcsi MUKPOOPraHWu3MaMHM U B TEMHOTE MOTYT XpaHUThLCS OT-
HOCHTEJIbHO IUTeIbHOE BpeMa. JIyullIMMH YCTOBUSIMH UX COXPaHHOCTH B clie-
LMaNbHbIX 6aKax — pe3epByapax siRIA0TCA: TeMnepaTypa 4—6°C, oTHOCHUTE b~
Hasi BIaXCHOCTb Bo3ayxa — 75%. B 6bITy UX clieayeT XpaHUTD B 3aKpBITON CTEK -
JITHHOM Tape B TEMHOTE, OCTaR/IsIA MUHUMAJIbHBIM BO3AYLIHOE [IPOCTAHCTBO
B OyTbUIW. 2KMBOTHbIE XHUPbI (TOBSLKU i, CBUHOI, 6apaHUi) MO CBOEMY XUP-
HOKHCJIOTHOMY cOCTaBy (He3Ha4UTelbHOe CoiepXKaHUe BLICOKOHENPEAEAbHbIX
XXHPHBIX KMUCJIOT) JOMXHLI ObLIH Obl 001a1aTh BLICOKOM YCTOHYUBOCTHIO IPU
xpaHeHUU. Ho oHM mpaKTHYECKU He COJepXAaT aHTUOKCHUAAHTOB U 3TO CHM-
3KaeT UX CTOHKOCTL TP XpaHeHUH. Hanbonee HeycTOMYMBBIMU SABASIIOTCA CIU~
BOYHOE MacJjio, MaprapHHbl, KOMOMHH poBaHHble Macja. Bhicokasi BIAXKHOCTb,
HajlnuMe 6eJIKOBLIX U MUHEPabHbIX BEILIECTB CNIOCOOCTBYIOT Pa3BUTHIO MUK~
podiophl, a cienoBaTe/1bHO, UHTEHCHBHOMY Pa3BUTHIO ITPoLiecCcoB OUOXUMHU-
4YecKoro nporopkaHusi. OAHMMM U3 OCHOBHbIX (haKTOpPOB, 0GecrieurBaoLIUX
COXpPaHHOCTb CJIMBOYHOIO Macja ¥ MaprapuHa, sIBISIIOTCA HU3Kas TeMrnepa-
Typa 1 OTCYTCTBHE CBeTa, BHECEHHEe KOHCEPBAaHTOB MU aHTUOKCHUAAHTOB (415
MaprapMHoB, KOMOMHHPOBaHHbLIX Macen). He MeHee clioxHbIe NpoLiecchl Npo-
TEKaloT NPU XpaHEHU U B TUTIMAHOM KOMILIEKCE NMULIEBOTO ChIpbA U FOTOBBIX
NpoayKTos. Tak, Npy XpaHEHHUH TNLIEHUIHOH MyKH MUOYT NMpouecchl TMAPOJU-
TUYECKOTO M OKUCIIUTENLHOTO MPOropkKaHus, o6pasyioluecst NPOAYKTHI B3a-
HMOJEHCTBYIOT ¢ Oe/ikaMy, BJiMsisl HA X1e6orneKapHoe IOCTOMHCTBO IMILIEHWY -
HOI MyKH. [TpH pa3BUTUH OKMCIIUTEbHBIX TPOLIECCOB B NMPOAYKTax Hakar-
JINBAIOTCSA HeXeaTelbHble 711 OpraHM3Ma YeoBeKa BelllecTBa, M03TOMY 3a-
LUTA JIUITHIOB OT OKHUCJIEHUS SIBAsIETCA BaXKHO#M 3anaueid.

KoHTtponstHble Bonpoch!
1. laiiTe onpeneneHue NMOHATHIO «IMITHALI» (KMpBI U Macna). Ha xakue rpynnui
BELLlECTB UX MOXHO pasnenuth? [puBennte NnpuMepbl OCHOBHLIX IPYNN JIANNU-

AoB.
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Tnaea 4. Junudw (scupbs u Macaa)

2.

OnuuuTe pU3nUecKHe CBOKCTBA U XMMHYECKHE NMPEeBPaLieHU aLUITIHLECPHHOB.
HaiiTe onpeneneHye peakiusam THAPONK3a. THAPOTEHW3IAltUYK U Tiepe3Tepuduka-
LIMM Macen ¥ XUpoB. KakoBa UX posib B TEXHOJOTHH?

- OanD.CIlPITC NMOHATHUE «OKHUCNIEHHE XNPOB». KakoB ero MexaHu3M ¥ xakue q)aKTO-

Pbl BJIMAIOT Ha OKUcIeHHe Macen U xupob? KakoBa posib aHTHOKCHIAHTOB NPU
OKHCJIEHUH XHpPOB?

. [lpuBeanTe NpuMepsl OCHOBHBIX NpeBpalleHnit doconununos. Kakosa poib

thochonunuaos B TEXHONOrMHU XUPOB, MUTAHUNU?

. PacckaxuTe 0 MeToax BhIeIeHHS M aHaU3a XHPpOB. L[al?’n‘e OornpeacjJcHNE nNoHA-

TUAMI KMUCJIOTHOE, HOAHOE YUCJIO, YACTO OMBUIICHUA.

. KakoBa poJib XXMPOB, HX CTPYKTYPHBIX KOMIIOHEHTOB B MUTaHUH?



FS1ABA 5.
MMUHEPAJIBHbLIE BELLIECTBA

5.1. POJIb MUHEPAJIbHbIX BELLLECTB
B OPFAHU3ME 4YEJIOBEKA

MHorue 3neMeHTbl B BUIE MUHEPATbHBIX COJIei, MOHOB, KOMILJIEKCHBIX
COEOMHEHMI M OpraHMYECKHUX BELIECTB BXOASAT B COCTAB XXMBOWH MaTepyu U
AIBJISIIOTCH HE3aMEeHUMbIMU HYTPHEHTaMM, KOTOPbie JOJXHBI €XeJHEBHO M0~
TpebnaThes ¢ nuileil. CoaepxxaHue MUHepaIbHbIX BelleCTB B OCHOBHLIX NPO-
IyKTax UTaHUA npuBeaeHo B Tab. 5.1,

B cooTBeTCTBHH C peKOMeHaalueH AueToortyecko komuccun Hauuo-
HanbHOH akagemMun CLUA exeaHeBHOE MOCTYIJIEHHE XHMUYECKHUX 3MeMeH-
TOB ¢ NUIIEeA JOJXHO HaXOAMUThCS HA onpeaesieHHOM ypoBHe (Taba. 5.2).
CTONBbKO Xe XMMHYECKHX 3JIEMEHTOB JOJIKHO €XECYTOUHO BLIBOAUTBLCS U3
OpraHu3ma, MocKOJbKY UX colepXaHue B HEM HaxOAUTCSl B OTHOCUTEIbHOM
[OCTOSIHCTBE.

Ponb MUHepanbHBLIX BELIECTB B OpraHU3Me YeoBeKa Ype3BhluailHo pas-
HOOOpa3Ha, HEeCMOTPA Ha TO, YTO OHU He ABASIOTCS 00s3aTeNbHBIM KOMIIO-
HEHTOM MuTaHus. MuHepasnbHbBle BelllecTBa cofepxaTcs B MpoToILla3Me U
OMONOrMYecKMX XUAKOCTAX, UTPAlOT OCHOBHYIO POJIb B 0DecreueHUU MocTo-
STHCTBAa OCMOTHUYECKOTO JaBJIEHH, YUTO SIBJIIETCA HEOOXOAUMBIM YCJIOBUEM IS
HOPMaJIbHOM XMU3HelesTeIbHOCTH KIEeTOK U TKaHeil. OHU BXOAST B COCTaB
CJIOXHBIX OPraHMYEeCKMX COeONHEHUI (Harnpumep reMoriob1Ha, ropMoOHOB,
(hepMeHTOB), SIBJIAIOTCS MAaCTUYECKUM MaTepyanoM ISl IOCTPOEHUsT KOCT-
HOMI U 3yOHOI TKaHU. B BUOe MOHOB MUHEpPabHbIE BelllecTBa y4acCTBYIOT B
nepenaye HeEPBHBIX MUMITYJIbCOB, 06ecreYMBakOT CBEPThIBAHHE KPOBH U ApyTHe
(usnonornyeckre npouecchl oOpraHU3Ma.

B 3aBrcrMOCTH OT KONMYECTBa MUHEPAJIbHBIX BELIECTB B OPraHU3Me 4eJio-
BeKa Y MULLEBbIX POAYKTaX UX MOAPA3Ae/sIIOT Ha MaKpo- U MUKPO3JIEMEHTEI.
Tax, ecii MaccoBasi 10151 3JIeMeHTa B opraHuame npesbiwiaet 1072%, o ero cie-
IYeT CYUTaTh MaKpo3JieMeHTOM. [loJisi MUKPO3JIEMEHTOB B OpraHU3Me COCTaB-
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Tabsmua 5.1. MuHepaJbHbIil COCTaB OCHOBHBIX NIPOAYKTOB MUTAHUSA
[mo mauHbIM WM. CxyprxuHra, M.H. Bonrapesa «XuMmudeckuit coctas MUUIEBLIX TPOAYKTOB», 1987]

MakpoaneMeHTbl, MI

MHKpO31eMEHTBI, MKT

eBLIe T KThbl - | Kane- | Mar- | Har- ®oc- XKe- o- ap- -
fha PO Jll(:ﬁ Mt | Hu#t | puit Cepa dop Xrnop JIe30 Hon Gl:an :ng Mem,| ®op | Xpow | Llunk r\gnoér:
Xneb6:
pXxaHoit ¢opMOBOit 245 | 35 | 47 | 610 | 52 | 158 | 980 [3900| 5,6 [ — | 1610( 220 |, 35 | 2,7 | 1210| 8
cdopMoBoit U3 muie- 129 | 23 33 | 506 59 | 84 (837 | 1860 — | 1,8 | 8251 134| — | 22| 735 | 12,8
HUYHOUI MyKH | copra
Mornoy4Hble MpoayKTbL:
MOJIOKO KOPOBbE 146 | 120 | 14 | 50 | 29 | 90 | 110 | 67 9 | 0,8 6 12 | 20 2 400 5
TBOPOT XMPHBIH 112 ( 150 | 23 | 41 [ — | 216 — | 461 | — | — 8 74 | — — ]394 | —
ChIp poccHACKHI 116 | 1000 50 | 820 | — | 540 ) — 1100 — | — | — ] 50| — | — |3500] —
Msco:
CBWHWHA 316 8 27 (648|220 170 [ 48 | 1940 6,6 | 8 [ 285 96 | 69 | 13,5|/2070| 13
roBsiIMHA 355 10,2 22 | 73 | 230 | 188 | 59 [(2900| 7,2 | 7 35 | 182 63 | 8,2 | 3240 11,6
GapaH1Ha 329 | 9,8 [ 25,1 | 101 | 165 | 168 | 83,6 2090 2,7 [ 6 35 | 238 | 120 | 8,7 {2820 9
Poifa;
pedHoM Kapm 265 | 35 25 | 55 | 180 210 | 55 | 800 | 5 35 | 150 | 130 | 25 | 55 [2080| 4
MOpCKasn Tpecka 340 | 25 30 | 100 | 200 | 210 | 165 | 650 | 135| 30 | 80 | 150 | 700 | 55 | 1020 4
Osowu:
Kamycra Oejioko4aHHast | 185 | 48 16 13 | 37 31 37 1 600 3 3 170 | 75 10 5 | 400 10
Kaprodens 568 ( 10 | 23 | 28 | 32 | 58 | 58 | 900 | 5 5 170 | 140 | 30 10 | 360 8
MOpKOBb 200 | 51 38 | 21 6 551 63 | 700 | 5 2 12001 8 | 55 3 1400 20
DpykThL:
c/ivBa 214 1 20 9 18 6 20 1 | 500 | 4 1 110 | 87 2 4 100 8
A610KO 278 | 16 9 26 5 11 2 2200 2 1 47 | 110| 8 4 150 6

DOUIIIMIS JIAHAYDAIHNY G DODY |




5.1. Poab MuHepansHbix Geuiecma 6 0p2aHumMe Henoéexa

TaGanna 5.2. CyToyHoe MOCTYIUIEHNE XMMHUYECKUX 3JIEMEHTOB B OpraHU3M
yenoneka (B M) [1O. H. KykylukuH. XMHUuecKHe 3ieMEHTbI B OpraHU3Me
yesoBeka, 1998]

DNeMeHT Bapocnble Hetn DlleMeHT Bapocnbie Jetn
K 2000—5500 | 530 Cr 0,05-0,2 0,04
Na 1100-3300 260 Co okoJio 0,2 0,001
Ca 800—1200 | 420 (BuTamun B,)
Mg 300-400 60 ci 3200 470
7n 15 5 PO~ | 800-1200 | 210
Fe 10-15 7 SO, 10 -
Mn 2,0-5,0 1,3 I 0,15 0,07
Cu 15-3.0 | Se 0,05-0,07 -
Mo | 0,075-0250 | 0,06 F 1,5-4,0 0.6

nsiet 10-3-10-° %. Ecnu conepxaHue sneMeHTa HuxXe 10-° %, €ero CUMTAIOT YJIb-
TpaMHuKpo3ajieMeHToM. K MakpoaieMeHTaM OTHOCAT KalHii, HaTpHii, KaJIbLHIA,
MarHui, ¢ocop, xaop 1 cepy. OHM coepXaTcsi B KOJTHYECTBaX, U3MEPAEMBbIX
COTHAIMU U fecsiTKaMu MwinurpaMMoB Ha 100 r TkaHeil uny nuuieBoro npo-
IykTa. MUKpo3aJieMeHThI BXOAAT B COCTaB TKaHeil opraHM3Ma B KOHUEHTpaLu-
X, BbIpAXaeMbIX JECATbHIMUA, COTBIMM U ThICAYHBIMU JOMSIMH MWUIMIPaMMa 1
ABNAIOTCA HEOOXOAUMBIMM U151 €T0 HOPMANbHOM XHU3HeAesATeIbHOCTH. MHuK-
PO3/IEMEHTHI YC/IOBHO IEAT Ha IBE IPYTIbI: aDCOMIOTHO WIH XU3HEHHO HE00-
XooMMble (KoOankbT, Xese30, Melib, LIMHK, MapraHeu, uoa, 6poM, ¢Top) n tak
Ha3blBaeMbie BepOATHO HeOOX0AUMbIE (ATIOMUHHUI, CTPOHLIMIA, MONTUOEH, ce-
JieH, HHKeNb, BaHaAWil U HEKOTOphie ApyTHe). MUKpOaJeMeHThl Ha3biBalOT
XXU3HEHHO HeOOXOAMMbBIMHM, ECJIM MPHU MX OTCYTCTBUM WIKM HelIOCTaTKe Hapy-
11aeTcsi HopMaibHast XU3HeeATeIbHOCTb OpraHu3ma. XapakTepHbIM NpU3Ha-
KOM HeoOX0AMMOro 3jIeMeHTa ABISEeTCA KOJOK0JI000pa3Hblid BUX KPUBOH 3a-
BHMCHMOCTH OTBETHOI1 peakLiMM OpraHu3Ma OT 103kl 3/ieMeHTa (puc. 5.1).

I1pu ManoM MocTyILieHUH AaHHOTO 3JIEMEHTa OpraHU3My HaHOCHTCHA Cy-
uiecTBeHHBIN yuiep6. OH GyHKIIMOHUpYET Ha IpaHU BbIXUBaHUA. B ocHoB-
HOM 3TO OOBSACHSAETCA CHHXKEHUEM aKTUBHOCTH (PEpPMEHTOB, B COCTaB KOTO-
PbIX BXOOMUT OaHHLIH 3neMeHT. ITpy noBbilIeHUH JO3bI 3NEMeHTa OTBETHas
peaxkuusi BO3pacTaeT U IOCTUraeT HOpMHB (Ha KPUBO#i IpeCTaBlIeHO B BUIE
ruiaro). [1pu ganbHedileM yBeTHYEHNH 03B TTPOSIBIAETCH TOKCUUECKOE e M-
CTBUE U3OLITKA 1aHHOTO 3JIEMEHTA, B pe3y/IbTaTe Yero He UCKJIIOYaeTCA U Jie-
TaJIbHbIA MCXOL.

PacnpeneneHye MHKpPO3/1eMEHTOB B OpraHW3Me 3aBUCHUT OT UX XMMHYECKUX
CBOMCTB M oUeHb pa3Hoo6pa3Ho. XKejie30, HarpuMep, SIBJIAETCA COCTaBHOIM Ya-
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[haea 5. Munepanshuie seujecmaa
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Puc. 5.1. 3aBucuMocTb 0TBeTHOM peakuu (R)
OT 103bI (1) XU3HEHHO HEOBXOAUMBIX 3JIEMEHTOB

CTBIO reMOIoOMHA, MUOINTOOMHA M APYTUX AbIXaTebHBIX MUTMEHTOB, TO €CTh
BELIECTB, YYacTBYIOLIUX B [MOIJIOIEHUH U TPaHCIIOPTE KMCIOPOAa BO BCe TKAHU
OpraH13Ma; aToMbl MeJI1 BXOISIT B aKTUBHBII LIEHTP psiia GepMEHTOB U T.A.

[eiicTByie MMKPO3JIEMEHTOB MOXET ObITh U ONMOCPENOBAHHBIM — YEpeE3
BJIMSIHYE HAa UHTEHCUBHOCTb WM XapaKTep o6MeHa BellecTB. Tak, HeKOTopble
MMKPO3JIEMEHTHI (HanpruMep, MapraHell, HIMHK, MOJ) BJIUAIOT Ha POCT, U UX
HENOCTAaTOYHOE TOCTYTUIEHUE B OPraHU3M c Muiye TOpMO3UT HopMaJibHOE
¢dusnyeckoe paspuTHe pebeHka. Jlpyrue MUKpoasieMeHThl (HanpuMep, MOJIHO-
JleH, MeJb, MapraHell) IPUHUMAIOT y4acTHe B PeNpONYKTUBHOM (yHKLIUH, U
HUX HEAOCTATOK B OPraHM3Me OTPHULIATENIbHO BIIMSET Ha 3TY CTOPOHY XKU3Hee-
SITeNIBHOCTH YeJloBeKa.,

K Hanbosnee nepUUMTHBIM MUHEPAIbHBIM BELLLECTBaM B TIMTAaHUM COBpPE-
MEHHOT0 Y€J10BEKa OTHOCATCA KalbLHI U Xejle30, K U3OBITOYHBIM — HaTpHi
U ¢pocdop.

HenoctaTox unu U3GbITOK B MUTAHUH KaKUX-IHG0 MUHEPATbHBIX BELUECTB
BLI3bIBaeT HapylleHue o6MeHa 6eNKOoB, XUPOB, YIJIEeBONOB, BATAMUHOB, YTO
MPUBOAMT K Pa3sBUTHIO psza 3aboneBaHnid. Huxke NpuBeaeHbl XapaKTepHbIE
(TUNHMYHBIE) CUMIITOMBI TP JePULIUTE Pa3TUYHBIX XUMHUUECKHUX 3JIEMEHTOB
B OpraHM3Me yeaoBeKa:

Ca .. .. 3aMme/JIeHHe pocTa cKefleTa

Mg ...... MuliLeyHbie CyIOpOry

Fe . AHeMMsi, HapyLIeHUSI UMMYHHOIi CHCTEMbl

Zn........ [MoBpexneHue KOXH, 3aMeIeHHUE POCTa,
3aMelieHUe MOJIOBOTO CO3PEBAHMA

Cu Cna6ocTb apTepHii, HapyllleHue AesATeNILHOCTU
NeyeHH, BTOpUYHas aHEMUSA

Mn ... becrnoaue, yxynieHHe pocTa cKeiera

Mo . ... 3aMenNieHHe KIETOYHOrO POCTa, CKJIOHHOCTh

K Kapuecy 3y6oB
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5.2. Ponb omoenbHblx MUKEDANLHBIX INeMeHMOg

Co .. 3NM0KavyecTBEHHAs aHEMUS

Ni YvalleHHe aenpeccuit, fepMaTHUThI

Cr CumnTombl Anabera

Si Hapyuienue pocra ckejieta

F Kapwuec 3y6oB

| HapyuieHue paboTh! UMTOBUAHOM XENe3bl,
3aMejIeHHe MeTaboJIn3Ma

Se CnabocTb cepaedyHO R MbILLILLb!

HauGonee pacnpocTpaHeHHbIM CIEACTBUEM HECOOTBETCTBHUS B paLlMOHE
KOJIUYECTBa KaibLKsA U ocdopa siBasieTcs Kapyec 3y6oB, pa3pexXeHHe KOCT-
Hoii TkaHHU. Ilpu HenocTaTKe $TOpa B MUTHEBOI Bolle pa3pyllaetcsi 3yOHast
3Malb, 1ePUUUT Mona B NMULLE U BOJie MPUBOAUT K 3a00JEBaHUAM LLIMTOBUI -
HoM# xesne3bl. TakuM 06pa3oM, MUHEpaNbHbIE BellleCTBa OYEHBb BAXXHBI JUIS yC-
TpaHeHHUs U NMpoduNaKTHKH psijaa 3a6oneBaHU.

ITepeyncnuM npUUMHbL HapyLIeHUsI OOMeHa MUHepaibHEIX BELECTB, KO-
TOpble MOIYT UMETh MECTO 1axe NMPH UX I0OCTaTOYHOM KOJIUYECTBE B MHUILE;

a) HecbanaHcMpoBaHHOE NMUTaHUE (HEJOCTATOYHOE WU U3OBLITOYHOE KO-
Ju4ecTBO GEJIKOB, XHPOB, YIIeBOAOB, BATAMUHOB U 1Ip.);

6) npMMeHeHMe METOAOB KyJMHApHOI 00paboTKYM MULLEBLIX IPOAYKTOB,
06ycaBaMBaIOLIUX NTOTEPU MUHEPATIBHBIX BELECTB, HATIpUMep, TNpU pa3Mo-
pPaXXMBaHUM (B ropsiueii Boae) Msica, pblObl, WK NPU YAaleHHU OTBapOB OBO-
el U GpPYKTOB, Kyaa MepexoasiT paCTBOPUMbIE COJIH;

B) OTCYTCTBHE CBOEBPeMEHHOI KOPPeKLIMH COCTaBa pallMOHOB DU U3Me-
HEeHUU MoTpeGHOCTH OpraH13mMa B MUHEPaNIbHbIX BellleCTBaX, CBA3aHHOM ¢ pu-
3M0JIOTMYECKMMHM NpUYMHaMu. Tak, HanpuMep, y jtoneil, paboTaloliux B yc-
JIOBUSIX NOBBILLEHHOH TeMIepaTyphbl BHEWIHEN Cpe/ibl, yBEJIMYMUBAETCS IOTPE6-
HOCTb B KaJIU1, HATPUH, XJIOPE U JPYTUX MUHepaITbHbIX BEILIECTBAX B CBS3M C
TeM, 4To 60/IbILAs UX YacTh BLIBOAMTCH U3 OPraHM3Ma C TI0TOM;

T) HapyLIeHUe Npoliecca BcacblBAaHUA MUHEPABbHBIX BELLIECTB B XKeJTyA04-
HO-KUIIEYHOM TpaKTe WU MOBbILLIEHUE TIOTEPb XUIAKOCTH (HallpuMep, Kpo-
BOIOTEpPH).

5.2. POJIb OTAENIbHLIX MUHEPAJIbHbLIX
SJIEMEHTOB

MakposnemeHTbl

Kanbunit. 3to 0CHOBHOM CTPYKTYPHBIit KOMIIOHEHT KOCTE 1 3y0OB; BXO-
JIUT B COCTaB siep KNEeTOK, KIeTOYHBIX U TKAHEBbIX XUIKOCTEM, HEOOX0IUM
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Inasa 5. Munepaashbie sewgecmsa

IUIst CBepThIBaHUA KpoBH. Kanblinit o6pa3yer coennHeHuUsl ¢ 6enkamu, goc-
¢rosnnugaMu, opraHi4eCKHMMM KHCIOTAMU; y4acTBYCT B peryJIsaLMM ITpoIIn-
11aeMOCTH KJIETOYHBIX MeMOpaH, B Ipolieccax nepejayn HepBHBIX UMITYJIb-
COB, B MOJIEKYJIIPHOM MeXaHW3Me MbILLEYHbIX COKpallleHUi, KOHTPOJIUPYET
aKTUBHOCTB psifa pepMeHTOB. TakuM 06pa3oM, KaJibLIKii BbIMOJHAET HE TOJILKO
TUracTuyeckre yHKIUHK, HO U BIIMSAET Ha MHOTHE OMOXUMHUYecKUe U HU3no-
JIOTMYECKHE TIpollecChl B OpraHHU3Me,

Kanbluit OTHOCHTCA K TPYAHOYCBOSIEeMbIM 3ieMeHTaM. [locTynatouue B
OpraHM3M 4YeJIoBeKa ¢ MUIlei CoequHEHUS KaNblUs IIPaKTHYECKH HE PacTBO-
puMsl B Boge. HllenouHas cpega TOHKOro KMIIeYHMKa crocobcTByeT 06pa3o-
BaHUIO TPYAHOYCBOSIEMBIX COeIMHEHHI KaNblIYs, Y TULIb BO3AeHCTBHE XeT4-
HBIX KMCJIOT OGecredrBaeT ero BcacblBaHHUeE.

ACCUMWIALHNS KaIbLIMA TKAHSIMH 3aBUCUT HE TOJILKO OT COlEpXaHMS ero
B MIPOJyKTax, HO ¥ OT COOTHOLLIEHHUS €0 C APYTMMH KOMITOHEHTaMH NMULLH U,
B IIepBYI0 O4Yepellb, C XXHpPaMH, MariueM, ¢ochopom, 6ekamu. Ipu n3dbITKe
>KMPOB BO3HUKAeT KOHKYPEHLIHS 3a XXeTUYHbIEe KUCIIOThI U 3HaYUTENIbHASI 4acCTh
KaJIbLIMS BLIBONMTCS U3 OpraHHW3Ma yepe3 ToJcThli KuiueyHuK. Ha BcaceiBa-
HHE KaJIbLIMA OTPULIATEJIbHO CKa3bIBaeTCS U3OBITOK MarHts ; peKoMeHIyeMoe
COOTHOIlLIEHUE 3TUX 3JIeMeHTOB cocTabiser | : 0,5.

Ecnu konuuectBo docgopa npepbilliaeT ypOBEHb KAIbLIMA B Nulle 6ojee
YyeM B 2 pa3a, To 00pa3yroTcs paCTBOPUMEIE COJIM, KOTOpbIE H3BIEKaIOTCS KPo-
BBIO U3 KOCTHO# TKaHHU. KaJbLMii MoCTynaeT B CTEHKHM KPOBEHOCHBIX COCY-
IIOB, YTO OOYCNAaBIMBAET UX JIOMKOCTb, a TAKXK€ B TKaHH MOYEK, YTO MOXET
Croco6CcTBOBATh BOSHUKHOBEHHUIO NTOYEYHO-KaMeHHOoM 6oe3Hu. st B3poc-
JIBIX PEKOMEH/I0BaHO COOTHOILLIEHHE Kanblivs U hocpopa B e 1 : 1,5. Tpyn-
HOCTb CODII0AEHHS TAKOTO COOTHOLIEHHS 00YC/IOBNIeHa TeM, YTO GONBLIUH-
CTBO LLIKPOKO NMOTPedIsieMBIX MPOYKTOB 3Ha4UTebHO Goraye GochopoM, yeM
KanblveM. OTpHUaTeNbHOE BIMAHHE Ha YCBOEHHE KallblIMs OKa3biBaeT (-
THH H LUaBeeBast KUCJIOTa, COiepXalluecs B psilie PaCTUTEIbHBIX IPOLYKTOB.,
DTH coeqHEHHA 06pa3yloT ¢ KalbllHEM HEPACTBOPHUMBIE COJIH.

CyTouyHas NoTpeGHOCTD B KABUMHM B3pOCJIOro YesiopeKa coctannsier 800 mr,
ay geteit u moapoctkoB — 1000 Mr u 6outee.

Ilpyu HelocTaTOYHOM MOTpeONieHUH KaJbLMA WIM TPU HapylUeHUH Bca-
CbIBaHHA ero B opraHusMe (IpH HeJAoCTaTKe BUTaMUHa D) pasBuBaeTcs co-
CTOsIHUE KanbLiMeBoro e rumnTa. Habmonaercs nosblilieHHOE BbIBEAEHHUE €r0
M3 KOCTeii ¥ 3y00B. Y B3pOCIIbIX pa3BUBAETCS OCTEOINOPO3 — IEeMUHEpaIn3a-
11M4 KOCTHOH TKaHH, Yy leTeil HapyLlaeTcsl CTAHOBJIEHHE CKeJleTa, Pa3BUBAET-
CSl paxuT.

JIy41IMMM HCTOYHMKAMH KaJlbLIMSA SABSIOTCS MOJIOKO M MOJIOYHBIE MPO-
OYKTbl, pa3nuyHble coipbl U TBopor (100—1000 mr/100 r nponyxTa), 3eMeHblit
JIyK, NeTpylika, daconb. 3Ha4UTeIpbHO MeHbllle KaJIbLIMSA COAEPXUTCH B SIii-
Liax, Msice, pblOe, oBolax, ¢pykrax, sirogax (20—40 mr/100 r npoaykTa).

228



5.2. Poab omOeavHblx MUHEPAALHBIX I1eMEHMOE

Marsuit. 3TOT 271eMeHT HEO6XOAMM i1 aKTUBHOCTH psilia KITIoYeBbIX dhep-
MEHTOB, o0ecrneuynBawIUMX MeTaboIM3M opraHuama. MarHuit yyacteyeT
B NoAIepXaHUX HOPMalbHOW (PYHKLIMM HEPBHOM CUCTEMBI M MBILILIBI CEPA-
11a; 0Ka3bIBaeT CoCyIopaclliMpsiollee NeHCTBUE; CTUMYIMPYET Xen4yeoTaene-
HMe; MOBbILIAaeT ABUIaTelbHYI0 aKTUBHOCTb KMILEYHHUKA, YTO CIIOCOOCTBYET
BLIBEIEHHUIO UUTAKOB U3 OpraHu3Ma (B TOM YUC/IE XOJIECTEPUHA).

YCcBOEHHMIO MarHus MellaloT HalMuue GUTHHA U U3ORITOK XMPOB U KaJlb-
LM B NULIE.

ExenHeBHas noTpeSHOCTL B MAarHMHM TOYHO He OfpeJesieHa; CYUTAIOT, o1~
Hako, yTo f03a 200300 Mr/cyT npeaoTBpallaeT MPOABICHUE HEOCTaTOYHO-
cTH (npearnonaraercs, YTo BcachiBaeTcsi 0KoJ0 30% MarHus). M3BecTHbI ciy-
Yyal BPOXIAEHHOM! He0CTaTOYHOCTH BCachblBaHMs MarHMs U3 KMILIEYHUKA, YTO
yKa3bIBaeT Ha HATMYHeE ClleIMPUYECKOro MexaH UaMa BcaChIBaHUS 3TOTO MOHA.

I1pu HegocTaTKe MarH1s HapylllaeTcsl YCBOEHHE ITUILLH, 3a1ePXXUBAETCS pOCT,
B CTEHKaX COCY[IOB OTKJIafibiBaeTCs KaIbLMi, pa3BUBaeTCs psil APYTHUX NaTosio-
rMYeCcKUX sSIBIEHUM. Y yenoBeKka HEIOCTATOK MOHOB MarHusi, oOycOBIEHHbIA
XapaKTepoM IMUTaHMs, KpaiiHe MalioBeposaTeH. OxHako 60/IbLIMe IOTepY 3TOro
3JIEMEHTa MOTYT [IPOMCXOANTD NPH AMapee; NMOCeACTBUS UX CKa3pIBAIOTCS, ECJIU
B OpraHM3M BBOJSITCS XHIKOCTH, He cofiepxaluue MarHui. Korna koHueHTpa-
LIMSl MarHUsi B CbIBOPOTKE CHIXKaeTcs nmpumepHo 1o 0,1 MMoJb//1, MOXeT BO3-
HUKaTh CUHIPOM, HalTOMUHAIOLIM I Oeylo ropsiuKy: y 4eJIoBeKa HacTynaer no-
JIyKOMaTo3Hoe cocTosiHUe, HaGI1onaeTcs MblleyHast APOXb, CTa3Mbl MbILILL B
ob1acTy 3aMsCcTbs U CTOIbI, MOBLILIEHHE HEPBHO-MbILLIEYHO! BO36YAUMOCTH B
OTBET Ha 3BYKOBbIE, MEXaHHYECKHE M 3PUTE/IbHbBIE pa3fpaxuTeny. BeeaeHue
MarHus BbI3bIBaeT ObICTPOE YIyUllIEeHHE COCTOSHMSI.

MarHuem GoraTel B OCHOBHOM PacTUTE/IbHbIE NTPOAYKTHI. Bonbiioe Kolu-
YECTBO €ro coAepXaT NMIUeHUYHble OTpYOHU, pa3nnyHbie Kpynbl (40—
200 mr/100 r npoaykTa), 6060BbIE, YPIOK, Kypara, 4epHoc/auB. Majo Maruus
B MOJIOYHBIX MPOAYKTAX, Msce, pbibe, MaKapoOHHbLIX U3AENUIX, OOJILLIUHCTBE
oBolueit u ¢ppykroB (20—40 mr/100 ).

Kannii. Okono 90% xanusi HaxoaUTcs BHYTpH KiieToK. OH BMecTe ¢ ApyTH-
MU cosisIMU ofecliedyMBaeT OCMOTHYECKOE JaB/icHUe; YYacTByeT B repenaue
HEPBHbIX UMITY/IbCOB; PETYJISILIMKM BOJHO-COJIEBOro 0GMeHa; ClTOCOOCTBYET Bhl-
BE[ICHUIO BOJbL, a CJIe0BaTe/IbHO, U IIJIAaKOB M3 OpraHN3Ma; MoJAepXHBacT
KHUCJIOTHO-LLIEJIOYHOEe paBHOBECHE BHYTPEHHEN cpelbl OpraHu3ma; y4acTByeT
B PETyNsiUM JesITeIbHOCTH Cep/lia U APYTUX OpraHoB; HeoOxonum ajs GhyHK-
LIMOHUPOBaHHA psiAa HepMEHTOB.

Kanuit xopoliio BcackiBaeTcst U3 KMILIEYHUKa, a ero H3GBITOK ObICTPO yaa-
JIsieTCsl U3 OpraHM3Ma ¢ MOYO#.

CyroyHasi moTpeGHOCTb B KaJlMU B3pOC/IOTO YesioBeKa coctassier 2000—
4000 Mr. OHa yBeJTMYHUBaEeTCS NMpU OGWIbLHOM MOTOOTAENEHUH, NIPH YIIOTpe6-
JIEHUY MOYETOHHEBIX CPEACTB, 3a00JieBaHUSIX Ceplllia U NeYeHH,
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Tnaea 5. Munepanvhvie getyecmea

Kanuii He siBnsieTcsa neGUUMTHBIM HYTPUEHTOM B IMUTAHHMU, U TTPH pa3HO-
06pa3HOM MMUTAHUM HEZOCTATOUIIOCTL KT HE Bo3HHKAcT. JchULuT Kaaus
B OpraHu3Me MOsIBASIETCSA IMPU HapylleHUH PYHKLMU HEPBHO-MBILIEUHON U
CepAEYHO-COCYIUCTON CUCTEM, COHIMBOCTH,, CHUXEHWH apTepHaJIbHOIO 1aB-
JIEHMS1, HapyILIEHUM pUTMa ceplevHoit AesaTebHOCTU. B TakMx cnydasx Ha-
3Ha4yaeTcs Kanuepas QueTa.

Bonbllias YyacTh Kajiug MOCTYIAeT B OPTraHKU3M C paCTUTENBHEIMH MTPOAYK-
TaMH,T._JBOI‘aTbIMH HUCTOYHUKAMHU eT0 ABJISIOTCS YPIOK, YEPHOCUB, U3I0M, WITH-
HaT, MopcKasl Kamycra, ¢acoiib, ropox, kaptodenb, IpyTHUe OBOILLM U ILIOAB!
(100—600 mMr/100 r nponyKTa). MeHbille Kaiusl COnepXMUTCS B CMETaHe, pHce,
xnebe 3 MykH Boicllero copta (100—200 mr/100 r).

Harpnit. Hatpuit conepXuTcs Bo Bcex TKAHAX K OMOTOTHUECKUX XHIKO-
cTAX opraHusMa. OH yyacTByeT B noJep>XaHUH OCMOTHYECKOro IaB/lIeHHUs B
TKaHEBBIX XXHAKOCTAX U KPOBH; B NepeAaye HEPBHBIX UMITY/ILCOB; pery/siLiuU
KH{CJIOTHO-LEJIOYHOTO paBHOBECUS, BOIHO-COJIEBOTO 06MeHa; MOBbILLIaeT aK-
TUBHOCTb MUILEBAPUTENBHBIX (PEPMEHTOB.

Merabosnnam HaTpUs BCeCTOPOHHE M3yueH 6aaronaps ero ¢gpusuonornyec-
KMM CBOMCTBaM ¥ BaXXHOCTH LIS OpraHU3Ma. 3TOT HYTPUEHT JIENKO BCacbIBacT-
¢ U3 xMleyHuKa. MoHLl HaTpys BLI3bIBAlOT HabyXaHHe KOJUIOMIOB TKaHew,
YTO OOYC/IaBIMBaET 331epXXKY BOJbl B OpraHU3Me U [pOTUBONEHCTBYET €€ BbLIC-
JIEHUI0. YPOBEHb HaTPUS BO BHEKJIETOYHOM MIKOCTH TIUATEIbHO MOINEePXHU-
BaeTCs1 NOYKaMM NOJ1 BIUSTHUEM SHAOKPHHHBIX, CEpACYHO-COCYAUCTLIX U aBTO-
HOMHBIX PEryJAATOPHbIX MeXaHU3MOB. Oblilee KOJTMYECTBO HAaTpHs BO BHEKJIE-
TOYHOM XUIKOCTHU, TAKUM 0Opa3oM, onpeacnseT 06 beM 3TUX XUAKOCTEM.
KoHTposb 3a 6aiaHcoM HaTpHsl OCYIIIECTRAAETCS MOCPEACTBOM CIIOXHOI B3aK-
MOCBA3aHHOM CHUCTEMBI, BKJIOYAIOLUE HEPBHYIO U TOPMOHA/IbHYIO CHCTEMBI.
Bo3apactaHue KOHLIEHTpAaLMKM HATPHUSA B [U1a3Me CTUMYJIMPYET OCMOpPELIETITOPbI
B LIeHTpe rMnotalraMyca He3aBUCHMO OT 00beMa XXUIAKOCTH, YTO NPUBOAMUT K
OLUYLIEHUIO XaXabl. B )xapkoM KniuMMarte U Mpy Tsxkeoit ¢pusndeckoii pabore
MPOMCXOAUT CYlLIeCTBEHHAs! ITOTEPS] HATPHUA C [MOTOM M HEOOXOIMMO BBEICHUE B
OpraHM3M COJIU ISl BOCITOJIHEHUS yTPaYeHHOTO KOJIMYECTBa.

OO6bIYHO CONM HATPHA He 00JIafialoT OCTPOIt TOKCUYHOCTBIO, TIOCKONBKY
MOTHOCTLIO pPa3BUThIE MOYKH 3D HEKTUBHO BLIBOAAT HATPU U3 opraHu3ma.
B 0CHOBHOM MOHBI HATPUS MMOCTYIAIOT B OPTaHU3M 3a CUeT NTOBapeHHOI Con
— NaCl. [1pn U36LITOYHOM MOTPEOIEHUM XJIIOPUCTOTO HATPHS yXYyAllIaeTCs
yIajJleHHe pacTBOPUMBIX B BO/Ie KOHEUHbIX IIPOAYKTOB 06MeHa BELIECTB Yepe3
MOYKH, KOXY ¥ IpYTHe BbLOCNUTENbHbIE OPraHbl. 3agepXKa Bobl B OpraHU3-
Me OCJIOXHSIET IeATENbHOCTb CEPAEYHO-COCYAUCTON CUCTEMBI, CTIOCOBCTBYET
MOBBILIEHHIO KPOBSIHOTO NaBjieHus1. [ToaToMy moTpebieHue conu MpH COOT-
BETCTBYIOLLMX 3a6ojieBaHUAX B MHIILEBOM paliMOHe OrpaHM4YMBaioT. Bmecte ¢
TeM TIpH paboTe B ropsYMX Lexax WM XapKoM KIMMaTte YBeJIUUUBAIOT KO-
YeCcTBO HaTpus (B BH/E ITOBapeHHOM CO/IM), BBOIMUMOTO U3BHE, YTOOLI KOM-
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MeHCUPOBaTh €ro NOTEPIO C MOTOM U YMEHBbIIUTD MOTOOTAENEHHE, OTATO1LA-
louiee GyHKIMIO cepala.

Harpuit ectecTtBeHHO NPUCYTCTBYET BO BCEeX MUIIEBBIX Npoaykrax. Cro-
€00 nmoslyyeHUs NMULLEBLIX MPOAYKTOB B 3HaYUTEJbHOM Mepe oMnpeaensieT Ko-
HeyHoe coiepXaHue B HeM HaTpusi. HanipuMep, 3aMopoXeHHbI# 3e/ieHbl i ro-
pollieK COIEePXHT ropa3io Oosbllie HaTpUA, YeM cBeXuil. CBexue OBOLU U
&pyKThI conepxar ero ot MeHee YeM 10 Mr/Kr no 1 r/Kr, B OTAIWYHKE OT Kpyn U
cblpa, KOTopble MOTYT CoiepXaTb HaTpHii B Konuyectee 10—20 r/kr.

OlLieHKa CPeAHECYTOYHOTO MOCTYIUIEHHS HAaTpus ¢ nuiuei satpy#Mena,
TIOCKOJIbKY €ro KOH1IeHTpalllis B IMH1Le LIMPOKO BapbUpyeTcsl U, KPOME TOTO,
JII0[M TPUBBIKIIU NOACANUBATh MULLY. Bapocnblii yenoBek exefHEBHO NOTpe6-
JsieT 1o 15 r noBapeHHO COJIM M CTONBLKO XE BBIIENAET ee U3 opraHu3Ma. JTo
KOJIMYECTBO 3HAUYMTEJIbHO MPeBbIILAET GUINONOTMYECKH HEOBXOIMMOE H OIT-
pelensiercsi, Mpex/e Bcero, BKYCOBLIMH KayecTBaMM XJIOPUCTOTO HATPUSA, TPU-
BBIYKO# K coneHoit nuuie. CoaepxaHue NOBapeHHOM! CONMY B MHULLE YeJOoBeKa
MOXHO 6e3 yiepba a5 310poBbsi CHU3UTL 10 S T' B CyTKHU. Ha BblgeneHue xjo-
DHUCTOTO HaTpHsl U3 OpraHU3Ma, a cJlefoBaTeNbHO, U Ha MOTPEGHOCTL B HEM,
BJIMSIET KOJIMYECTBO coJjleil Kallus, NojlyyaeMoe opraHuamMom. PacturenbHas
nuiua, ocobeHHO KapTodenb, borata KaiMeM M YCHIIMBAET BbIAEJEHHE C MO-
YOH XJIOPUCTOTO HaTpHsl, a c/ieloBaTe/IbHO, U NOBbILIAaeT MOTPEOHOCTL B HEM.

®ocdop. Dochop BXOAUT B cOCTaB Bcex TKaHeil opraHH3Ma, 0OCOGEHHO
MBILIL M MO3la. 3TOT 371eMEHT MPUHUMAET yJacTHe BO BCEX NpoLieccax Xu3-
HeJlesATEIbHOCTY OPraHW3Ma: CUHTe3e M paculelVIEHUU BElUIeCTB B KJETKax;
perynsitii obMeHa BeulecTB; BXOJUT B COCTaB HYKJIEMHOBBIX KHUCJIOT K psiga
¢epMeHTOB; HeoOxoaUM List oOpasoBauus ATD.

B TkaHsIx opraHM3Ma M [UILEBBIX NpoaykTax ¢ochop comepXHUTCs B BUe
docdopHOl KMCIOTHI M €€ opraHM4ecKUX coeauHeHui (¢docdaroB). OCHOB-
Hasl ero Macca HaxoAUTCs B KOCTHO#M TKaHH B BUe ¢ochOpPHOKMCIIOro Kajlb-
1A, ocTaibHOM ocop BXOAUT B COCTaB MATKUX TKaHEH M XHAKOCTEH.
B MblIlILax MpoUcxoaUT Hanbolee MHTEHCUBHBIN 00MeH coeiMHeHHU doc-
tdopa. DocdopHas KKcoTa ydacTBYeT B [IOCTPOEHHUH MOJIEKYJT MHOTHX dep-
MEHTOB, HYKJIEMHOBBIX KMCJIOT U T. 1.

CounepxaHne opraHHYecKHX coeuHeHMit ¢pocdopa B KpOBH MEHSIETCA B
LIUPOKHX Npedenax. OqHako KOJW4ecTBo HeopraHnyeckoro ¢ocdopa 6osiee
WIN MeHee MMOCTOSIHHO. YBeJIMUMBaeTCst coJlepXaHue HeopraHuyeckoro ¢oc-
¢opa npu MOJIOYHOIA IHeTe, a TAKXe NpH psle 3aboieBaHUil MoOYeK, MpH Mne-
peJioMax Ha CTalMM 3aXXHBJIeHUsI, caxapHoM JinabeTe U Ap.; yMeHblIaeTCs KOH-
LIeHTpauusl HeopraHuieckoro ¢gocdopa B ChIBOPOTKE KPOBHU NpPH NMOBbILIE-
HUN GYHKUMH NapalllUTOBUAHBIX XeJie3 U paje IpYrux 3abosieBaHMiA.

Ipu nnutensHoM pedpuiinte docgopa B MKETAHUM OPraHU3M UCMONb3YeT
cobcTBeHHBI docop U3 KOCTHOM TKaHU. ITO NPUBOAMUT K JeMUHepain3a-
UMM KOCTel U HapyLUEHHIO UX CTPYKTYpbl — pa3pexeHuio. I1py obegHeHun
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opraH13ma pochopoM cHIXKAETCS YMCTBEHHas U pU3HYecKas paboTocnocob-
HOCTb, OTMeYaeTcs NoTeps anneTuTa, anaTus.

CyrtoyHas noTpedHocTb B pocdope Ajia B3pocnbix coctabnsger 1200 Mr. OHa
BO3pacTaeT NpH O0bIIUX GU3UYECKHX UM YMCTBEHHBIX Harpy3Kax, [pH He-
KOTOpBIX 3ab0/1eBaHUSAX.

Bbonbuwoe konnyectBo pocdopa coaepxKUTCS B IPOIYKTAX XKUBOTHOTO MPO-
HUCXOXIEHHU, 0cOOGEHHO B fTleYeHM, UKPe, a TAaKXKe B 3¢pPHOBLIX U 6060BbIX. Ero
colepXxaHHe B 3THUX NpoaykTax coctapisier ot 100 go 500 mr B 100 r npomykra.
BoraTeIM HcTOYHMKOM ocopa ABIAIOTCS KPYTIbI (OBCSiHasA, IIEPJIOBast), B HUX
conepxurcs 300—350 mr ¢ocopa/100 . OnHaKo U3 pacTUTENbHBIX TPONYK-
TOB coeIMHEH U ¢ocdopa ycBauBaIOTCSA XyXe, YeM TIpHU NOTPeOJeHUH UL
JKHBOTHOTO ITPOMCXOXAEHMUSI.

Cepa. 3HayeHHe 3TOro 3JIeMeHTa B TMTaHUU OTIpeAeiseTcs, B [IEPBYIO OYe-
pelb, TEM, YTO OH BXOIUT B COCTaB GEJIKOB B BUIE CEPOCOAEpXKaLiMX aMUHO-
KHMCIOT (METUOHMHA M IIUCTUHA), a TAKOKE SIBJISIETCS COCTaBHOM YacThio HEKO-
TOPbIX TODMOHOB 1 BUTAMUHOB.

Kak KoMnoHeHT cepoconepXallluX aMUHOKHMCIIOT cepa ydacTBYeT B Npo-
teccax 6ejikoBoro oGMeHa, MpUyeM NMoTpeGHOCTb B Hel pe3KO BO3pacTaeT B
nepuoj 6epeMeHHOCTH U pocTa OpraHM3Ma, COIMPOBOXAAIOIMXCS aKTHBHLIM
BKJTIOYEHMEM GeJIKOB B 06pasyrollecs: TKaHH, a TAkXKe IPY BOCATUTE bHBIX
npoueccax. Cepocofepxanine aMMHOKUCIIOTE, 0COGEHHO B COYETAHUM C BU-
tamMuHaMH C 1 E, oka3plBaroT BEIpRXKeHHOE aHTMOKCHOaHTHoe neficTBue. Ha-
PAIy ¢ HIMHKOM M KpeMHHEM cepa onpeleseT QyHKUHOHAIbLHOe COCTOSHUE
BOJIOC U KOXH.

CopnepxaHue cepbl 0OOBIYHO MPONOPIUOHANBHO COAEPXaHUIO OEJIKOB B
MUALIEBLIX TPOAYKTaX, IO3TOMY €€ 60JIbllIe B XXUBOTHBIX MPOAYKTaX, YeM B pac-
TUTeabHbIX. [ToTpeGHOCTL B cepe (400—600 Mr B CYTKH) YHOBJIETBOPSETCSA
OOBIYHBIM CYTOYHBIM PallMOHOM.

XJnop. JTOT 3/1eMEHT yyacTBYeT B 00pa30BaHUU XeJyA04HOro coka, ¢op-
MMPOBaHHH IUT1a3Mbl, aKTUBMPYET psll GepMEHTOB. DTOT HYTPHEHT JIETKO Bca-
chIBaeTcsA U3 KULLEeYHHKa B KpoBb. IHTEpecHa clocoOHOCTh XJIopa OTJ/1araTh-
Sl B KOXe€, 3alepXXUBaThCs B OpPraHu3Me Npu U36HITOYHOM NMOCTYIUIEHUH, BbI-
JENSTHCS C OTOM B 3HaYMTENIbHBIX KOJTUYecTBax. BoiaeneHue xiopa U3 opra-
HHM3Ma MPOMUCXOAMT I1aBHbIM 00pa3oM c Moyoii (90%) u notom.

Hapy1ueHus B o6MeHe xiopa BeAyT K pa3BUTHIO OTEKOB, HEJIOCTATOYHOM CeK-
PeLIMM XKeTyI0YHOro coKa U Ip. Peakoe yMeHbLIeHNe colepXXaHHs XJI0pa B Opra-
HU3Me MOXET IMPUBECTH K TSXEJIOMY COCTOSIHMIO, BILIOTh 0 CMEPTENBHOIO MC-
xoja. IloBbillieHHEe ero KOHLEHTpalMy B KPOBU HacTYTIaeT MpH 00e3B0OXKBa-
HUM OpraHM3Ma, a Takoke NPy HapylleHUH BbLAEIUTEbHOM PYHKLIMH MOYEK.

CyTrouHas noTpebHOCTh B XJ1ope cocTansieT npuMepHo 5000 mMr. Xitop no-
CTYNaeT B OpraHU3M YejioBeKa B OCHOBHOM B BH[E€ XJIOPUCTOTO HAaTpHS MpHU
106aBNeHHUU €ro B MULULY.
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MukpoanemeHnTtbi

XKenezo. 3TOT 37eMeHT HEOOXOAUM AiA GMOCHHTE3a COeAUHEHUI, obec-
NeynBaloLUX AbIXaHUE, KPOBETBOPEHUE; OH y4acTBYyeT B MMMYHOOHOJIOTHY€eC-
KHX Y OKHMCIHUTENIbHO-BOCCTAHOBUTENbHBIX pEaKINAX; BXOJAMT B COCTaB LiM-
TOIU1a3Mbl, KJIETOYHBIX sifiep U paja ¢pepMeHTOB.

AcCHMWISILIMM XeJie3a TpensTCTBYeT 1aBejieBas Kiuciora 1 GUTHH. nd
YCBOEHMs1 3TOTO HYTPHEHTa HeoOXoAMM BUTAMUH B, ,. YcBoeHHIo XeJe3a cro-
CoOCTBYeT TaKXKe aCKOpPOMHOBas KMCIIOTA, MOCKOJIbLKY XeJie30 BcachiBaeTcs B
BUE ABYXBAJECHTHOIO UOHA.

Henocrarok xese3a B opraHU3Me MOXeT NPUBECTH K Pa3BUTHIO aHEMUH,
HapyllaloTcs ra3000MeH, KJIEeTOYHOE JbIXaHHe, TO ecTh (pYHIaMeHTaIbHbie
npoliecchl obecrneynBaomMe XU3Hb. Pa3BuTHio Xene301edUIUTHBIX COCTO-
SIHUH CIIOCOOCTBYIOT: HeJJOCTaTOYHOE MOCTYIUIEHE B OPraHU3M XeJie3a B yc-
BosieMo# hopMe, MOHUXKEHUE CEKPETOPHOM aKTUBHOCTH Xenylka, AedULIUT
BUTaMMHOB (oco6eHHO B, ponneBoit 1 ackopbuHOBO# KMCNIOT) 1 pad 3a6o-
JIeBaHUH, BbI3bIBAIOILIUX KPOBOIOTEPH.

IToTpeGHOCTL B3pOCiIoro YesloBeKa B Xeneae (14 Mr/cyT) ¢ H30BITKOM yOOB-
JeTBOpsieTcsl 00ObIYHBIM pauMoHoM. OfHAaKO NpH UCMONb30BaHKUHU B NUlle Xieba
U3 MYKM TOHKOIO [IOMOJIa, COllepXalllero Majio XeJfie3a, y TopoICKUX Xurtenei
BecbMa YacTo HabJtogaercs neULMT Xee3a. [1py 3ToM clienyeT yuecTb, UTo 3ep-
HOBbIe MPOAYKTHI, Borateie pocaraMu U QUTHHOM, 0OPa3YIOT C XKEAe30M TpyI-
HOPacTBOPUMbie COCAMHEHMA ¥ CHUXKAIOT €10 aCCUMIWISALIMIO OPraHN3MOM.

Keneao — wMpoko pacrpocrpaHeHHbIi 31eMeHT. OH coaepXUTcs B cy6-
NnpoAyKTtax, Msice, sifillax, pacoiy, oBollax, sirogax. On1Hako B JIerKoycBosie-
Mo# dopMe XeJle30 COlePXUTCS TONBKO B MACHBIX NMPOAYKTaX, ne4eHu (oo
2000 mr/100 r nponykTa), AMMHOM XEJTKeE.

Mens. Meb annserca HeoOXOAMMbBIM 3JIEMEHTOM B MeTabOJIM3Me Yelio-
BeKa, Urpas posib B 00pa3oBaHUU 3PUTPOLIMTOB, BEICBOOOXIEHUH TKAaHEBOTO
XeJie3a U pa3sBUTUU CKeJleTa, LeHTpalbHOI HepBHOM cUCTEMb] U COeAUHUTETb-
Ho# TkaHM. OGbIYHO Melb coeuHeHa ¢ HGeIKaMU: reMOKYTIDEHOM B 3pUTPO-
LIMTaX U lepyNonjia3MMHOM B TJlaiMeé KPOBM, B KOTOPbIX MEJb ABISAETCA
HeOoTbeMJIEMOI YacTblO UX CTPYKTYPhl; METALIOTUOHEHUH TpeACTaBasieT co-
Ooi1 Gesiok, OTBETCTBEHHHBII 3a OT/IOXeHUWe MeaU. BolaeneH psal Melncolep-
Xauux depMeHTOB, B YaCTHOCTH, LINTOXPOMOKCHA3a, OKCHaa3a ackopbu-
HOBO# KUCJIOTHI U ypHUKa3a.

[TockoabKy Meab ILMPOKO pacnpocTpaHeHa B NUILEBbIX NPOAYKTax, Ma-
JIOBEPOSITHO, YTOOLI ¥ Jliodei, 3a UCKIIOYEHHEM, BO3MOXHO, FPYIHbIX JETeH,
NOJIyYaroWMX UCKIIIOYMUTENIBHO MOJIOYHBIH palMOH, KOTrAa-iMbo pa3Bwiach
¢opMa HeOCTaTOYHOCTH MMUTaHMS, CBSI3aHHAs C MeJIbIO.

TloTpe6neHre U36BITOYHO GONBLINX 103 MeIH YeJIOBEKOM BEAET K pa3fpa-
EHHUIO Y pa3belaHUIO CIM3UCTBIX, PaCIPOCTPAHEHHOMY MOPaXEHHUIO Kaluni-
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JIIpOB, MOPKEHHIO NNEYEHU U NTOYEK, Pa3fpaKeHHUIO LeHTpalbHOM HEPBHOM
cucteMbl CyTouHasi TOTpeBHOCTEL B 3TOM 3/IeMEHTE COCTaBSIeT 0KOI0 2 ML
HcroyHrkamMm Meau ABASIOTCA TaKue MuliieBble IPONYKThI, KaK MeyeHb, Su4-
HBI XKeJITOK, 3eJIeHbie OBOLLM.

Hoa. Woa siBisieTcss HEOOXOAMMBIM 3JIEMEHTOM, y4acTBYIOLIKM B 06pa3o-
BaHUM rOpMOHa THUPOKCHHa. IIpy HeJoCTaTOYHOCTH Mola pa3BUBaeTCs 300-
Hasi 60/1e3Hb — 3a60/eBaHUE LIMTOBUIHOM XeNe3kl.

IMotpeGHOCTL B HOnE Konebierca B npeaenax 100—150 mxr B nens. Comep-
>KaHMe 1oja B [TMILIEeBBIX IPOAYKTax 06bIYHO HeBeUKO (4—15 Mxr%). Hanbo-
Jlee 6oraThl MOIOM INPOAYKTHI MOps. Tak, B MOPCKOIl pblbe €ro coaepXUTCs
okoso 50 Mxr/100 1, B neyeHu Tpecku ao 800, B MOPCKOH KamycTe B 3aBUCU-
MOCTH OT BUJa U cpokoB c6opa — ot 50 Mxr go 70 000 Mkr/100 r npoaykra.
Ho Hano yyecTb, YTO IpY UTUTEILHOM XpaHEHHH Y TEIU10BO# 06paboTkKe MULIKY
3HauyuTesbHasA Yacth noja (ot 20 no 60%) Tepsetca.

ConepxXaHue MOJa B Ha3eMHbIX PaCTUTENbHLIX M XMBOTHLIX NPOLYKTax
CWJIbHO 3aBUCHUT OT €ro KoJIM4ecTBa B riouyBe. B paiioHax, rae MoAa B NoyBe
MaJo, coiepXaHHUe ero B [IUILEBbIX IpoayKTax MOXeT ObITb B 10—100 pa3s MeHb-
uie cpenHero. [ToaToMy B 9THX paiioHax 1 npeaynpexneHus 306Hoi 6oe3-
HU 106aB/sIOT B [IOBAPEHHYIO COJIb HEGOMbBILIOE KOMMYECTBO MoAaTa Kajius
(25 mr Ha 1 k1 conu). CpoK xpaHeHMs Takoit MOAHMpOBaHHO conu — He Gosee
6 MecsiLieB, TaK KaK NPY XpaHEHUHU COIM MUOA NOCTENEHHO YIeTyYUBaeTCs.

®rop. [Ipy HexocTaTKe 3TOro 3JaeMeHTa pa3BUBaeTCsA Kapuec 3y60B (pas-
pyllieHHe 3y6Ho# smanu). M36bToK hTopa TakKe 0Ka3blBacT HETaTUBHOE BJIU -
sTHMEe Ha OpraHM3M, IIOCKOJIbKY coM HTOpa, HaKaruikBasich B KOCTSIX, Bbi3bl-
BalOT U3MEHEHMe LBeTa (KpanyaTocTh) U hopMbl 3y6OB, OCTEOXOHIPO3, 4 BCIE
33 3THUM Orpy0GJieHHe CYCTaBOB M X HEMOABUXHOCTb, KOCTHbIE HapocThl. Pa3-
HUILIa MexX/ly [10/Ie3HO) K BpelHoM f03aMK ¢Topa Tak Masa, YTO MHOTHE UC-
c/1e10BaTeNH BHICTYNAIOT NIPOTUB (GTOPUPOBAHKS BO/BI.

®To0p, noTpebiseMblit ¢ BOOOM, MOYTH MOJHOCTLIO BCachiBaeTCsl, COlep-
Xauiuifca B nuule ¢dTop BecachiBaeTcs B MeHblleit cteneHy. IlornoleHHbIMI
(Top paBHOMEPHO pacnpelesieTcs o BceMy opraHu3My. OH yaepXuBaeTcs,
riaBHbIM 00pa3oM, B cKesieTe, U HeGOJIbILIOE €70 KOJTHUECTBO OTIaraeTes B 3y0-
Hoil TkaHU. B BeicOKHMX 103aX (TOP MOXET BbI3bIBaTh HapyllleHUe YIJ1eBOAHO-
ro, IUNKUIHOTro, 6eaKoBoro oOMeHa, a TakKe MeTabonu3Ma BUTaMUHOB, dep-
MEHTOB M MUHEPATBHBIX cojleil. MHOr1e CUMIITOMBI OCTPOTO OTpaBieHUA (To-
POM SIBJSIIOTCA C/Ie[ICTBUEM CBA3BIBaHUS €ro ¢ KanbLueM. DPTop BHIBOAUTCSH
Y3 OpraHu3Ma IjjaBHbIM 00pa3oM ¢ Mo4yoil. Ha ero BhiBefieHUe BIUSAET psil
(hakTOpOB, B TOM UHCJIe 0Olee COCTOSHHE 300pOBbs YeJIOBEKA U IIPEAIeCTBY-
lolllee Bo3aeiicTBMe Ha Hero ¢ropunos. CTeneHb yaepXMBaHUs (PTOpa CHHU-
XaeTcsl C BO3pacTOM, M CUUTAETCS, YTO OPraHu3M GOJbLLIMHCTBA B3POCIbIX Ha-
XOLUTCS B «COCTOSIHUM paBHOBECHSI», TPY KOTOPOM IPUCYTCTBYIOLIUI B opra-
HM3Me (HTOp OTKiIadbiBaeTCs B OObI3BECTBIEHHBIX TKaHMAX; OCHOBHas YacTb
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OCTaILHOTO KOJIMYECTBA COMEPXUTCS B MJa3Me, U TaKUM 06pa3oM OH CTaHO-
BUTCSl IOCTYTIHBIM /151 BLIBeIeHUs. YiepXaHHUe B CKeJleTe U BbiBeieHHe ¢To-
pa NnoykaMu — JiBa OCHOBHbIX MeXaHU3Ma, ¢ TOMOUIbIO KOTOPLIX NpeA0TBpa-
HjaeTcsl HakoTUIe HUe TOKCHYHBIX KOJIMYeCTB ¢pTopa B OpraHM3Me.

B pa3nuuHbIX cTpaHax GbUIM MpoBedeHbl OUEHKH CYTOMHOIO IMOCTYIUIe-
HMs1 GTOPa C NULLIE; 11 B3pOC/IbIX 3Ta BeInyMHa BapbupyeTesi 0T 0,2 1o 3,1 Mr,
IL1Sl AeTeil Bo3pacTHO#M rpynibl oT 1 4o 3 et nocryruieHne ¢propa O6bLI0 Olie-
HeHo Ha ypoBHe 0,5 Mr/cyT.

ITpakTUyeckH Bce MULLEBbIE MPOAYKTHI COAEPXKAT XOTS Obl MUKPOKOJTHYE-
CTBa 3TOro 37ieMeHTa. Bce BUAbI pacTUTENIBHOCTH ColepXaT HEKOTOPOe KOJH-
4yecTBO )TOpa, KOTOPOE OHM MOJIYYAIOT U3 MOYBLI M BOALL. B oTAeNbHBIX NpO-
IyKTax, B YaCTHOCTH, B pbiOe, HEKOTOPLIX OBOILAX U Yae OOHapYyXHUBarOTCs
BbICOKWE YPOBHH cofepxXaHus ¢topa. [IpuMeHeHHe dTOpMpOBaHHO# BOALI
Ha NpeAlNpUATUSX MULIEBOH NPOMBILJIEHHOCTH MOXET HEepenkKo yABauBaTh
YPOBeHb cofiep>XXaHUs ¢Topa B TOTOBLIX NPOAYKTaX.

Js1 npornakTMKHU M JledyeHUs Kapueca 3y00B MCIIONb3YIOT pa3iNuHbIe
3yOHble NMacThl, MOPOIIKH, STMKCUPDI, XeBaTeJbHble PE3UHKH U T.I1., KOTOpLIe
cofiepXaT n106aBsieMbIi K HUM (TOp, IJIaBHBIM 00pa3oM B HEOpraHHUYecKo
¢opme. DTU coeliHeHUs1 0OBLIYHO BHOCATCS B CpelCTBa AJIT YUCTKU 3YOOB,
Kak MpaBujIo, B KOHLIEHTPaUMsX 0Kojio | I/KT.

XpoM. DTOT 3JIEMEHT, NO-BUAUMOMY, HE0OXOAMM JU1s1 TJIFOKO3HOTO U JIU-
MUAHOIO OOMeHa Y [UTA YTWIM3aUMK aMMHOKHUCIOT HEKOTOPBIMU CUCTEMaMH.
OH TaKXe UMeeT BaXXHOoe 3HayeHHUe U1 MpogIaKTUKH nerkux Gopm amabe-
Ta M aTepoCKJIepo3a y YeloBeKa.

XpoM BcacbIBaeTCsl KaK M3 XelyIOUHO-KMIIEYHOTO TpaKTa, TaK M U3 Ibl-
XaTeNbHbIX myTeil. [TornolaemMoe KOIMYECTBO ero HeOAMHAKOBO ISl KAXIOR
M3 3TUX CUCTEM M 3aBHCHUT OT QOPMEI XpoMa. TpexBaJIeHTHbIH XpOM sIBJIsieTcs
3acceHUUaNbHOM popMoit aneMeHTa s YeNloBeKa, IIeCTUBAIIEHTHLIA XpoM —
TOKCHYEH. XpOM pacrnpe/elisieTcs Mo TKaHAM YeI10BeYeCKOro opraHu3ma B He-
OJIMHAKOBbIX, HO OOBIYHO HU3KUX KOHLIEHTPALIUAX. YPOBHH CONlEPXAaHUS XPO-
Ma BO BCeX TKaHsAX, IOMUMO JIETKUX, CHUXaloTcs ¢ Bo3pacToM. HauGosbine
KOJIMYECTBa XpoMa Y 4eJioBeKa HaKaIuIMBaloTCs B KOXe, MbILILIaxX ¥ XXUPOBOi
TKaHU. JoMeocTaTHYeCKHE MEXaHU3Mbl, BKJIIOYasi MEXaHU3Mbl TPAHCIIOpTa B
MeyeHW U KMLIECYHHKKeE, NPENsATCTBYIOT U3OBITOUHOMY HAaKOIUIEHHUIO TpexBa-
JIEHTHOTO XpoMa. XpoM MeJIeHHO BLIBOAMTCS U3 OpraHu3Ma, IJ1aBHbIM obpa-
30M C MOYOH.

CerofiHsi IPUHSTO CYUTAaTb HOPMOIi NoTpebieHust okoio 150 Mr xpoma B
cyTki. OcoBeHHO OH IoJie3eH MOXMILIM JIIOASAM, OPTaHU3M KOTOPLIX MIOXO
yCBauBaeT YIJIEBOIbl, @ XPOM YCUJIMBAET MpoLecChl 0OMeHa UMEHHO 3THX CO-
envHeHUn. OBHapyXeHo, YTO Onpe/le/ieHHOe COeIUHEH e XpOMa, Ha3BaHHOe
GTF (Glucose Tolerance Factor), obieryaet ycBoeHHe [J110KO3h1, BepHee, ITpo-
HUKHOBEHHE ee yepe3 MeMbpaHy BHYTpb K1eTOK.
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HeopraHuyeckuit XpoM ycBaUBaeTCs TUIOXO, TOPa3/o Jierde — B OpraHu-
YEeCKHMX COEIMHEHUSAX. T. €. B TOI ¢OopMe. B KOTOPOIt OH HaXOMUTCH B XKHBBIX
opraHu3Max.

Y 300poBEIX JloAeit cofepXaHWe XpoMa HECKOIbKO 3aBbILIEHO, UTO B~
€Tcs MPU3HAKOM IOAHOUEHHOTO YCBOEHMS ToKo3bl. Eciin ycBoeHMe caxa-
POB HapylIeHO, COlepXaHHe ITOT0 3JIEMEHTA CHUXKAETCS.

[poayKThl MTUTaHUA 3HAUYUTENILHO BAPLUPYIOTCA [10 YPOBHSAM COEPXaHUs
XpoMa, KOTOpbIe JexaT B 1Mana3oHe ot 20 go 550 Mkr/kr. boraTbiIMH MCTOY-
HUKaMU XpoMa fBAAIOTCI NMUBHBIE NPoXkKu, nedeHb (10—80 mkr/100 r).
B MeHBLUMX KOJIHYeCcTBax 3TOT 3JIeMEHT COEPXHUTCS B KapTodese ¢ KoXypoi,
roBSifiMHE, CBEXUX OBOILLAX, XJiehe U3 MyKH rpyboro noMona, chipe.

Mapranenu. OH sipasieTcs HEOOXOAUMbBIM 3JIEMEHTOM TS XKMBOTHBIX M Yye-
JIoBeKa, HO M3 MOCTYTNUBLUIEro BHYTPb MapraHliia BcachbiBaeTcsl IULbL 0Kono 3%.
Maprasel Heo6x0auUM Kak KodakTop B psiae epMEHTHBIX CUCTEM ; OH UIPaeT
POJIb B NPaBWIbHOM (PYHKIIMOHUPOBaHUH (1aBONPOTEUHOB, B CUHTE3E CYJIb-
(MpoBaHHbLIX MYKOMOJIMCaxapUIOB, XoJlecTepyuHa, reMoriobuHa U BO MHO-
I'MX JPYTHX nipolieccax MeTaGonunama.

OCHOBHBIMM NYTSIMM BCachbiBaHWsI MapraHia fIBIAIOTCS AbIXaTeJbHbIA U
XKeJTylOYHO-KHILIeUHbii TpakThl. Benenacrare ciaboil pacTBOpUMOCTY MapraH-
11a B XXEJIyIOUHOM COKE M3 XeTyJoYHO-KHILIeYHOTO TPaKTa BcackiBAaeTCS TONBKO
3—4% BBeseHHOro KoNMYyecTBa BelilecTBa. BecackiBanyme MapraHiia TECHO CBS-
3aHO C YCBOEHMEM XKeJleda. AHeMUsl BeAeT K MOBLILLEHUI0 BcacbiBaHUs1, KakK
Xene3a, Tak ¥ MapraHia. BoiBegeHMe MapraHua U3 opraHu3Ma NMpoucXOIuUT
YacTUYHO 3a CUET CeKPELIMM MOAXKETYAOUHOM XeNne3bl, a TakkKe Herocpea-
CTBEHHO Uepe3 K1lleuHylo cTeHKY. OueHb HeOOJIbIlioe KOMMYeCTBO MapraHiia
BBIBOAMTCH ¢ MOYOM.

[MotpebHoCTb B Mapranite coctasnger 0,2—0,3 Mr Ha 1 Xr Beca yeJioBeKa B
IeHb. bosbliie Bcero MapraHiia coaepXHTCs B KTIOKBe U Yyae, HEMHOTO MEHb-
uie B KalUTaHax, Kakao, oBoluax, ¢ppyxrax (100—200 mkr/100 r).

Hykenb. Hukenb Mpu3HaH He3aMeHMMbIM MUKPOJJIEMEHTOM OTHOCUTENb-
HO HenaBHO. B Hacrosiiliee BpeMsi ycTaHOBJIEHA €ro poJib B KauyecTBe Kodep-
MEHTa B Npoileccax MeTabonn3Ma xese3a. [1pu aToM yBennyeHHe MOCTYTLIE-
HUS B OPraHU3M Xejie3a CONPOBOXAAeTCs yBEINUEHUEM NOTPeOHOCTH B MU-
1eBoM HUkene. Kpome Toro, HUKeJb CIOCOGCTBYET YCBOEHHUIO MEIU — ellle
OIHOIO He3aMEHUMOTO 15l KPOBeTBOpeHUS 3eMeHTa. [1pu akcniepuMeHTaNb-
HBIX MCCIIef0BaHUAX NpernapaToB HUKead OblIo MOKa3aHO 3HaYUTelbHoe
YCKOPEHHE pereHepaty 3pUTPOLUTOB U yBeJIMUEHNE KONMYECTBA FEMOro-
6uHa. BaxHOCTb MUILEBOTO WIH BLIAEJIEHHOTO W3 HATYpaJibHBIX TTPOAYKTOB
HUKeNs NOAYEPKUBAETCS TEM, YTO CUHTETHYECKME COeAHEH NS JaHHOTO 3Jie-
MEHTa OTHOCSTCS K KAHLIEPOTEHHBIM BELIECTBaM.

Huxkenb npucyTcTBYeT B 60NIbIUMHCTBE NUILIEBLIX IIPOAYKTOB, ONHAKO B KOH-
LIEHTPaLMsIX HIDKEe (U YacTo HaMHOTo HHXe) 1 Mr/kr. MaJio u3BecTHO 0 XUMH-
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Yyeckoif popMe HUKEJA B MHILLIEBIX NPOTYKTaX, XOTS OH, BO3MOXHO, YaCTUYHO
00pasyeT KOMILIEKCHI ¢ GUTHHOBOI k1coToit. [locTyruieHne HUKens ¢ ULeH,
M0 MMeIOIIMMCS AaHHBIM, BapbHpyeTcsi oT MeHee yeM 200 o 900 mkr/cyt. C
OoOBIYHOM IHeTol nocTynaeT okoo 400 Mxr/cyT. BbUlo nokasaHo, YTO B BUHAX
1 B NKBE colepXaHue HUKeNs paBHO, cooTBeTcTBeHHO, 100 1 50 MxT/n.

Lunk. [laHHBIA MUKpPO3/IEeMEHT B KauyecTBe KogepMeHTa yyacTBYET B LUK-
POKOM CIeKTpe peakiinit GuocuHTe3a 6eika (Gosee 70) U MeTabonn3Ma HyK-
JIEMHOBBIX KUCIOT (BKJI1I0Yasi npouecchl peruimkauuu JHK v tpaHckprnuum),
obecrneynBalollinX, B IepBYIo ouepe/ib, POCT Y N0JIOBOE CO3pEBaHNE OpraHM3-
Mma. I1pu 3TOM LMHK, Hapsily C MapraHLeM, siBaseTcs crieunpuIecKkuMm MHUK-
PO3JIEMEHTOM, BIMSIOIMM Ha COCTOSIHME MOJIoBOI HYHKLMH, a UMEHHO Ha
aKTMBHOCTb HEKOTODBIX MOJIOBLIX TODMOHOB, CTlepMaToreHe3, pa3BUTHE MyX-
CKMX MOJIOBbIX XeJie3 U BTOPMYHBIX M0JIOBLIX NpU3HakoB. Kpome Toro, B noc-
JielHee BpeMs paccMaTpUBaeTCs poJib LIMHKA B MpeJOTBpallleHUM MMIIEPTPO-
thryeckux npoueccoB B NpeacTaTelbHOI Xene3e.

LIMHK BMeCTe ¢ cepoil yyacTBYeT B [polieccax pocTa M OOHOBJIEHUS KOXH
u Bojioc. Hapsaay ¢ MapraHiieM ¥ MeJiblo LIMHK B 3HaYUTENbHOI cTENEeHH obec-
fle4YHBaeT BOCIIPUATHE BKYCOBBIX M 000HATENbHBIX OlyuleHUit. LIMHK B Kave-
CTBe He3aMeHMOro KOMIIOHEHTA BXOAUT B COCTaB MOJIEKYJTbl MHCYJIMHA, TPH-
YeM YpOBeHb ero 0Ka3bIBaeTCs CHUXKEHHBIM Y 60IbHBIX caxapHBIM AUabeToM.
OvyeHb BaXHO, YTO AAHHbII MUKPO3JIEMEHT sIB/sieTCS KOEPMEHTOM AJIKOTOJIb-
JeruaporeHassl, oGecrednBaloieit MeTabosinaM aTwioBoro cnupta. [1py sToM
YPOBEHb BCACLIBAEMOCTH LIMHKA MPU XPOHUYECKOM AJIKOTOJIM3ME PE3KO CHU -
xeH. HeoGxoaMMo Takxe yYUTBIBATh yyacTHe 1IMHKa B NOpOUPUHOBOM 006-
MeHe, TeCHO CBSI3aHHOM C TpolieccaMM KpoBeTsopeHusi. Kpome Toro, LMHK
(Hapsny ¢ BUTAaMMHOM C) Heo6X0oauM 151 aKkTUBaUUH oaUeBoii KHUCIIOThI U3
CBsI3aHHOIT GOPMBI, Mociie Yyero ¢oslalMH MOXET MPOHUKATh BHYTPb KJIETOK 1
BKJIIOYATLCA B IPOLIECCH] KpOBeTBOpeHMs1. [lpyras BaxHas B3aMMOCBA3b LIMH-
Ka ¥ BUTaMHHOB [pOCJIeXHBaeTcsl B OTHOLIIEHUHN BUTaMKuHa A. Bo-nepBbix,
LMHK B KauyecTBe KodepMeHTa CriocoGCTBYET BEICBOBOXIEHNIO BUTAMMHA A
W3 BHYTPUIIEYeHOYHOTO «1eno». Bo-BTOpbIX, LIMHK HeOOXOOUM L1 TpaHChop-
MaLHMH peTHHOJa (COOCTBEHHO BUTAMUH A) B pETUHAJIb, KOTOPbIH Y4acTBYET B
06pa30BaHUM 3PUTENILHOIO MMIMEeHTa ceTyaTKU. TakuM 0Opa3oM, TaK Ha3bl-
BaeMas «KypHHas cJienoTa» (T. e. HapylueH1ue HOYHOIo BUIEHMs) MOXET pa3-
BUBATbCs HE TOJILKO B OTCYTCTBHM BUTAMMHA A, HO M LIMHKa. LIMHK BMecTe €
BUTaMMHOM B, oGecrieunBaeT MeTab0/1M3M HEHACBILIEHHBIX XXUPHLIX KHCIIOT
Y CHHTe3 MpocTarjaHAvuHOB.

LIMHK oYeHb BaxKeH JUIA [POLIECCOB NH1lieBapeHHs U YCBOEHUS NUTATEb~
HBIX BelllecTB. Tak, LIMHK o0ecrneyrBaeT CHHTE3 BAXXHENLIMX NHLIEBADUTEb~
HbIX epMEHTOB B MOAXENYNOUHOI XKeJie3e, a TAKKe ydacTBYeT B obpa3oBa-
HUH XWIOMHKPOHOB ~— TPaHCIOPTHBIX YacTHL, B COCTaBe KOTOPbIX IMULIEBLIE
>XUPHl MOTYT BCAchIBaThCsl B KPOBb.

237



Ihaea 5. Munepanvubie sewiecmaa

[I¥HK HapsIy ¢ BUTAMUHAMU IPYNIIH B sBasieTcss BAXHBIM pPeryasiTopoM
dyHKTIMT HepBHO cucTeMbl. B yenoBusx AepULIMTa LIMIIKA MOTYT BO3HUKATh
3MOLIMOHAJIbHBIE PAaCCTPOMACTBA, SMOLMOHATbHAS HEYyCTOMYMBOCTD, pa3lipa-
KUTEJIBHOCTD, a B OYEHb TAXENbIX clyyasx — HapyuleHus1 GyHKLIUA Mo3Xeu -
Ka. HakoHell, Bce GoJiblile NaHHBIX HAKAIUTMBaeTCs B [10/1b3Y y4acTHsI IMHKA B
npolieccax co3peBaHMs IMMMOLIUTOB M peaklUAX KIeTOUHOro UMMYHUTETA.

[TepBocTeneHHast BaXXHOCTb JaHHOTO MUKPO3JieMeHTa 11t QyHKLUM opra-
HH3Ma NoJYyepKnBaeTcs TeM HakToM, YTO UMHK SIBISIETCSI ONHUM M3 HEMHO-
TMX MUHEpaloB, IJIST KOTOPOTO OITUCaHBbl OTAEIbHBIE ¥ COBEPLIEHHO CIEL N~
(dHUYHbIE CUHIPOMBI HEAOCTAaTOYHOCTH. B ciiyyae nedpuiumTa UMHKa pa3B1Ba-
€TCs TaK Ha3bIBaeMBbIi SHTeponaTuyecKuil aepMaTHT. OH 0cCOOEHHO XapaKTe-
peH WISl OTAEJIBHBIX HaUMOHAIbHBIX TPYIH, HCIOJB3YIOLMUX B KayecTBe OC-
HOBHOM MUK Oe3IpOoXCOKEBOL XJ1e6, B KOTOPOM B OYeHb GONBLIOM KONHYe-
CTBe 0OHApPYXMBAIOTCS COJIM GUTUHOBOM KMCJIOThI, KOTOPbIe OOBIYHO pa3py-
1HAKTCS APOXXKeBOi huTa3oil. GUTaTHI CBA3LIBAIOT NHILEBOHA LIMHK B HEpa-
CTBOpPHMMBIE COeIMHEHUs. DHTepOonaTHUYeCcKUil akpoJepMaTUT codeTaeT B cebe
MOYTH Bce HAapyLLIeHUS TeX BaXXHENIINX GYHKLUIA, B KOTOPBIX y4aCTBYET LIMHK.
BTO U XpOHHYECKUE [TOHOCHI (BCIEICTBUE HEAOCTATOUHOCTH IULLIEBADUTENb-
HbIX HepMEHTOB U HapyLIeHHs BcackiBaHMS XUPOB), a BCJIEICTBUE 3TOT0 BTO-
PUYHBIA 1edULUT GOJIBIIMHCTBA APYTUX BaXHEHUINX HYTPUEHTOB; Hapylle-
HMe pocTa (B NepBYIO OYepeb, KOCTEMR); CYXOCTb U pAHUMOCTb KOXH, FHOi-
HBI}t JepMaTuT, BhINlafeHHe BOJNOC, HapylileHe HOYHOTO 3peHus U doTtodo-
Ous; BMOLMOHAIbHAST HEYCTOMYMBOCTD, Pa3ipaXUTEIbHOCTb, MO3XKEUKOBAas
aTakcusl; UMMYHOIe(pUIIMTHbIE COCTOSHHUS.

[Tuiua, HeCOMHEHHO, OCHOBHOM HCTOYHMK LMHKA. ColepXaHWe LMHKa B
MULLIEBBIX ITPOAYKTaX 0OLIYHO KOJIebeTcs B mpeaeax 150—25 000 mxr%. On-
HaKo B [Tle4eHM, Msice M 6060BbIX OHO AocThraeT 3000—5000 Mkr%. CyTroyHas
noTtpeGHocTb B UMHKe 8000—22 000 Mkr%. OHa BHOJiHE YAOBJIETBOPSETCS
0OBIYHBIM pallMOHOM. CpeAHeCYTOYHOE TOCTYTUIEHHE IIMHKA TONBKO C IMUTh-
eBoii Bomoit coctapiyiseT nopsnka 400 Mxr. MHoraa, JeULIUT LMHKA MOXET
UCTILITHIBATb OPraHU3M JeTeil U MOAPOCTKOB, KOTOPLIE HEAOCTAaTOYHO YITOT-
pebIISIIOT XXMBOTHEIE [IPOAYKTHI.

Cenen. Eiie B cepeante XX B. cejleH He TOJBKO He pacCMaTpUBaiICs Hay-
KOit O MUTaHUH, HO JaXe CUUTAICS OYEHb TOKCUYHBIM 3/IEMEHTOM C KaHLe-
poreHHBIMH cBoiicTBaMH. OnmHako yxe B 60-X IT. ObUIO ycTaHOBJIEHO, YTO IIPU-
YMHOI SHAEMUYECKO KapAIOMUOIIaTHH Y XXUBOTHRIX U mofei (6ose3Hb Ke-
Il1aHa) SABJisgeTcs AeULIMT cellieHa B mouBe. B 70-e rL cBoiicTBa cejieHa ObLIH
BCECTOPOHHE U3YYeHbl U 0Ka3ajoCh, YTO JAHHBIH 3/IeMEHT HEOOXOOUM A
aKTHBallUM OJHOTO M3 KJIIOYEBbIX (PepMEHTOB aHTUOKCUIAHTHOMU CHCTEMBI
OpraHu3Ma — IJIYTaTHOHIEePOKCcUaa3bl. ITOT hepMeHT NpeJoTBpaLlaeT aKTH-
BallMIO TIEPEKUCHOTO OKHCJIEHUA JIMIIMAOB MeMOpaH — Tpollecca, KOTOphIi
BBbI3bIBAET HapyLlIeHNe CTPYKTYPHOH M QYHKLIMOHANTbHOM LEJTOCTHOCTH MEM-
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OpaH KJIETOK, CIMTOCOOCTBYET MOBLILLIEHUIO IPOHULIAEMOCTH U CHUXEHHMIO YC-
TONYMBOCTHU KIIETOYHBIX CTPYKTYP K MTOBpeXIaloiliuM Bo3aeicTBusaM. OcobeH-
HO CTpajiaeT MpH HeJoCTaTKe cejieHa cepeYHO-COCYAMCTas CUCTeMa, UTO Mpo-
SIBJIAAETCS [TPOrPECCUPYIOLIUM aTEPOCKIIEPO30M U CJIabOCTbIO cepAeYHOM MBbIILI-
1ibI, @ B YCIIOBUSIX XPOHUYECKOTO0 e MUUTA CeleHa MOXET pa3BHBaThCA MPakK-
THYECKH HEU3JIeYMMasi KapanoMnonatusi. KpoMe Toro, GblJ1o [IOKa3aHO, YTO
ceJieH sIBNgeTcs Heo6X0AUMbIM KohepMEHTOM HOANEPOKCHAA3H — OCHOBHO-
ro hepMeHTa CUHTE32 FOPMOHOB ILIMTOBUIHOM XeJe3bl, T. €. AeHULIMT celeHa
MOXET B 3HaUKTE,1IbHOH Mepe yCyryoNnaTh NposiBJIeHUST HOAHOM HEeR0CTaTOu-
HOCTH, a HazHayeHHe IpernapaToB OTHOro TOJbKO HOla MOXET BGbITh Ma103(]-
¢eKTUBHBIM. B ocneaHee BpeMsi Ha YpOBHE COBPEMEHHBIX UCCIeJOBAHHWH Ha-
XOIMT MOATBEPXKAEHHUE OJHO U3 BaXHbIX HabGJ1l00eHU i IpeBHEKMUTAMCKOM Me-
JULWAHBI, YKa3bIBalOLee HA TO, YTO alleKBaTHoe obecrneueHue opraHuamMa ce-
JIEHOM CITOCOGCTBYET 3aMELIEHHIO Tpoliecca CTapeHUsl U BedeT K JOJroJie-
THIO. UHTEepecHO 3aMeTHUTB, YTO 3HAMeHUThIE JieueOHbIE COpTa 3eJIEHOTO yas,
TIOCTABJISIBLLIMECA C LIEJIbIO QOCTHXEHMUS 300POBLA U JOJr0/NeTHs B UMNeEpa-
TopckHe asoplibi B [IpeBHeM KuTae, BbIpaliMBAIMCh B TeX TOPHBIX TIPOBUH-
LIMSIX, B [TOYBAX KOTOPBIX yXe B HAacTosILee BpeMS C TOMOIIBIO COBPEMEHHBIX
aHAJIUTHYECKUX METOJIOB OTpENe/IAETCA BHICOKOE COlEPXaHHeE cellieHa.

ITocne oTKpbITUS celleHa GbLT0 YCTaHOBJIEHO, UTO BuTaMuH E M ceneH aeii-
CTBYIOT Ha pa3Hble 3BEHbS ONHOrO Mpolecca U ABJISIOTCSA CTPOro B3auMo0-
MOJIHSIOWIMMY APYT ApYyra, TO €CTh UX aHTUOKHUCIUTEIbHAsA aKTUBHOCTD NTpU
COBMECTHOM NpUMEHEHUH pe3Ko Bo3pactaeT. CHHEpPrU3M o6oMX aHTHOKCH -
IIaHTOB 0COGEHHO MHTepeceH B KOHTEKCTE IIPOTUBOPAKOBOil aKTHBHOCTH. Tak,
ObL10 NTOKa3aHo, YTO Ha3HaYeHHE IpefapaTroB celeHa OQHOBPeMEHHO C BUTa~-
MUHOM E 3HaynTeBHO YCHIMBA10 aHTHKaH1IeporeHHbIH 3¢ deKT B OTHoLIe~
HUU IKCMEPUMEHTANIBHBIX OINyxoJieil. B cBs31M ¢ 3TMM MHTEPECHO OTMETHTD,
YTO ceMeHa pacTeHHWi Hapsiiy ¢ BUTAMMHOM E Takxe comepxaT 3HaYyMTeb-
Hbl€ KOJIMYECTBA CeJICHa.

[MocTyruieHHe ceneHa ¢ MULLUEH 3aBUCHUT OT YCIOBUIA U XapaKrepa noTpeo-
JIeHUs1 UK U YPOBHS COoepXaHHs cejieHa B MUIIEeBBIX MpoaykTaxX. OBOIIM U
$pyKTHI ABASIOTCS, B OCHOBHOM, GeIHBIM UCTOYHUKOM NOCTYIUIEHUS celeHa
B OTJIMYMeE OT 3€pHa, 3epHOBLIX NPOAYKTOB, Msica (0coOeHHO cyOMpoayKTOB),
MPOAYKTOB MOps, KOTOpble COAEPXAT CYLIECTBEHHbiE KOJINYECTBA CeJleHa,
00bLIYHO HaMHOTO Mpesbilliaoliine 0,2 MI/Kr B fiepecyete Ha ChIpYIO Maccy.
XHUMHUUYECKHI COCTAB NMOYBLI M cOAepXaHHe B Hel celeHa CYIIECTBEHHO BIIMS -
I0T Ha KOJIMUECTBO celieHa B 3epHe, Bapbvpylolliee B nipeaenax ot 0,04 Mr/kr
o 21 Mr/Kr.

Monunbaen. O6uiee KoJMUeCTBO MOJIMGIEHa B OpraHm3Me B3pOCyioro ye-
JIoBeKa cocTasiasieT rmopsiaka 7 Mr. ComepxaHue MOIMOeHa B KPOBU COCTaB-
sisieT okoJio 0,5 Mxr Ha 100 mn. bosiee BICOKHE KOHLIEHTpAlIUH 3TOTO 3/IEMEH -
Ta ObUIM OOHapyXeHHB! y JIIoAei, NMpOXUBalOLIMX B perMoHax, rjie noysa
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Hanbonee 6orata coefMHEHUSIMM 3TOrO MeTaina. Tak, B HEKOTOPbIX patoHax
ApMeHMM OTMEYEHbI YacThle cilyyau 3aboneBaHUs MOAArpoi y xureneii, ko-
TOpbIe MUTAIOTCA B OCHOBHOM MECTHBIMH IPOAYKTaMH, B KOTOPbIX GbUIH 06-
Hapy>XEHb! Ype3BbiyaiHo BLICOKME YpOBHH MonubaeHa. ComepxaHue ero B
palMOHe NUTaHHUA XHTeJeit aToro paitoHa coctapisano 10—15 Mr. B apyrux
palioHax, rie cirydyau moaarphl BCTpEYaTHCh pexe, JIIOAH C MUILER Moayqyaiu
BCEro 1—2 Mr MoiunbaeHa B OeHb.

Monu6aeH BnseTCS COCTABHOM YacThIO psAaa PepMEHTOB, TAKMX KaK KCaH-
TUHOKCHAA3a, anbIernaIoKCHIa3a, cyibdarokcnaasa. MasecTHo, 4To Monno-
IIeH TOPMO3UT pa3BUTHE KapHeca.

[IpennonaraeMas nHeBHasA MOTPEGHOCTL B MOJMIMOAEHE COCTABASIET 2 MKT
Ha | Xr Macchl Tena. B Poccuu cyTouHoe notpediieHue MOIMbaeHa COCTaBISA-
et 0,27 Mt

Hanbonee Goratel MOJTMOAEHOM pa3nMyHble BUILI OBOILEW (HanmpuUMep
©0060BbI€) ¥ BHYTPEHHHE OPraHbl XXMBOTHLIX.

Kob0anst. Buonornyeckoe neitcrare KoGanbra M3BeCTHO ¢ 1948 1, Korna
y4yeHbIMH PukecoM M CMUTOM GLIIO YCTRHOBJIEHO, YTO aTOM KOOasbTa SBJIsi -
eTCs UEHTPATBHBIM B MOJIEKYJIE BUTaMMHa B, ,. MakcuMaibHast KOHUEHTpa-
M kobairra B TKaHAx paBHa okoyo 100 Mkr/kr. OGulee comepxaHue KO-
fanbTa B OpraHM3Me B3pOC/IOro YejoBeKa COCTaBisieT 5 Mr. Yenosek ¢ nu-
Hieit exeAHeBHO monydaeT 5,63—7,94 mxr kobansTa, U3 KOTOphix 73—97%
yCBauBaeTCs.

Cpennss cyroyHas MoTpeGHOCTh B KobajkTe coctapiser 60 MKT Ha | kr
Macchl Tena. CYMTAIOT, YTO YEJIOBEK HYXIAeTCs B KOGAIbTe TONBKO B BUIE
uuaHokobanamuHa (BUTaMMH B ,). B HEKOTOPBIX CTpaHax COEAMHEHHS KO-
6anbsra NIpUMEHSJIN B KQYeCTBe MUILEBOI 106aBKH K MUBY Mg CTabuUnmn3auuu
neHbl. OMHAKO BBRISCHUIIOCH, YTO TaKas 1oOaBKa IBWIACh MIPUYMHOM cepaey-
HbIX 3a0osieBaHuit y noTpeduTeneit nupa. I1oaToMy B HacToslLuee BpeMs OT
HCIOJb30BaHU S COeAMHEHH It KOBaIETa B BUIE MTUILEBO 106aBKH OTKa3aJIUCh.

5.3. BJIMSTHUE TEXHOJIOTUMECKOWN OEPABOTKM
HA MMHEPAJbHbIA COCTAB MULLEEBLIX
NMPOAYKTOB

[1pu nepepaboTKe MUILEBOTO Chipbs, KaK MPaBUJIO, MPOUCXOIUT CHUXeE-
HUE COOePKaHUS MUHEPATBLHBIX BELLIECTB (KPOME 200aBI¢H US MTULLIEBOIA COMK).
B pacTuTeIbHBIX MPOAYKTAX OHU TEPSAKOTCA C OTXOHaMHU. Tak, cofepxaHue psna
MaKpo- X1 0COBeHHO MUKPOIJIEMEHTOB MPH NMOJYYEHHUHU KPYNbl U MYKH 11OCIe
06paboTKH 3¢pHa CHMXKAETCs, TaK KakK B ylaisieMbIX 000104Kax U 3apoablliax
3TUX KOMITOHEHTOB HaXOOUTCH GOJIBIIIE, YeM B 11e1oM 3epHe. CpaBHMTENbHBIH
aHATU3 MMHEPATLHOTO COCTaBa B MIIIEHUYHOM MyKe BBICLLIETO COpTa U MyKH
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5.3. Bausnue mexronozu4eckoi o6pabomku Ha MUHepaIbHbill COCMAE nuwedslx nPodyKmos

M3 UeJIbHOCMOJIOTOTO 3epHa NPUBEAEH HUXe (CollepXaHHe 31eMEHTOB yKasa-
Ho B Mr/100 r npoaykra):

Lleavro3eprosasn Boicoxoouuwennan

Ca 41 16
372 ....87
Fe 3,3 0,8
K 370 .09
Mg 60 ... 16
Zn 3,50 .. 0,07
Cu 1,00 ...0,32
Mo 0,14 ....0,02
Mn 3,20 0,83
Cr 0,014 0,002

Hanpumep, B cpelHeM, B 3epHe MLLIEHULBI U XU 30JIbHLIX 3JIEMEHTOB CO-
JepXuTca okoJio 1,7%, B MyKe Xe B 3aBUCUMOCTH OT copTa oT 0,5 (B BbICLIEM
copte) 10 1,5% (B o6oiiHoit). [1pu ouncTKe OBollleit U KapTodens TepsieTcs OT
10 g0 30% MyuHepanbHBIX BelllecTB. Ecu HX MoaBepraloT TerUIoBoi Ky11MHap-
HOI1 06paboTKe, TO B3aBUCUMOCTH OT TEXHONOTHH (BapKM, 00XapUBaHUH, Ty-
LLIeHUH) TepseTes elie oT 5 ao 30%.

MsicHble, ppIOHbIE TPOAYKTBI U MTHLIA B OCHOBHOM TEPSIIOT TaK1ie Makpo-
3JIeMEHTBI, KaK KaJibLiMit U poccop, NpH oTAeNeHUA MAKOTH OT KOCTEH.

Ilpu TennoBoii KyJuMHapHo# o6paboTke (BapKe, XapeHUH, TYLLEHHH)
Msico TepseT oT 5 1o 50% MuHepanbHbIX BewiecTB. OnHaKo eciv o6paboTky
BECTHU B IPUCYTCTBUM KOCTE#l, COepXallUuX MHOTO Kalbli1sl, TO BO3BMOXHO
yBeJIMYEHHME COMlepXaHUA KaJbLiUA B KyJMHApHO 00pabOTaHHBIX MACHBIX
npoaykTax Ha 20%.

B TexHonornueckoM rpoliecce 3a c4eT HeI0CTATOYHO KauyecTBEHHOro 060-
PYAOBAaHHS MOXET ePEXOIUTb B KOHEUYHbIH MPOLYKT HEKOTOPOE KOJIUYECTBO
MUKPO3JIeMeHTOB. Tak, py U3roToBJIEHUH XileGa MpH TeCTONPUIOTORIEHHUH B
pe3y/bTaTe KOHTaKTa TecTa ¢ 060py10BaHHEM CoiepXaHHe XeJle3a MOXET YBEJTU -
yupatbes Ha 30%. DTOT Mpoliece HeXeNaTeNbHblii, MOCKONbKY BMECTE C XKe-
JIe30M B POAYKT MOTYT MepeXOJUTh U TOKCUYHLIE 3IeMEHThI, COlcpXalluecs
B BUJe npuMeceii B MeTajute. [TpH xpaHeHUM KOHCEPBOB B XECTAHbIX COOPHbIX
(To ecTb cnasiHHBIX) 6aHKaX ¢ HEKaYeCTBEHHO BBLIIIOJIHEHHLIM NPUIIOEM WIH
MpM HapyLIeHWHU 3aLUMTHONO JIaKOBOTO CJI0S1 B MPOAYKT MOTYT NEPEeXoJ1Th Ta-
KHe BLICOKOTOKCHYHbIE 3/IEMEHTBI KaK CBHUHeLl, KAIMUid, a TakKe 0J1I0BO.

CneayeT y4ecTb, YTO psil METALIOB, TAKUX KaK XeJie30 U Mellb, iaxe B He-
60NbIIMX KOHUEHTPALMSIX MOTYT BbI3BaTh HeXeslaTeJIbHOE OKUCIIEHUE TIPo-
nykToB. X KaTajiuTHYeCKHE OKHCIUTEbHBIE CITOCOOHOCTH 0CO6EHHO APKO
MPOSBNSAIOTCSA B OTHOLIEHUM XHPOB U XUPOBLIX MPOAYKTOB. Tak, HanpuMep,
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Tiasa 5. Munepaashvie seujecmea

NpY KOHLEHTpalMH xee3a Boiie 1,5 Mr/kr u Meau 0,4 Mr/Kr npu JiuTenb-
HOM XpaHEHHMHM CIIMBOYHOIO Macja MU MaprapMHOB 3TU MeTaUIbl BbI3bIBAlOT
NporopkaHue npoAaykToB. [1py xpaHeHUH HAlTUTKOB B MPHUCYTCTBHUHU XeJie3a
Bblille 5 Mr/n U Meau | Mr/n IpH onpefieJleHHBIX YCJOBUSIX 4YacTO MOXET Ha-
61100aThcsl IOMYTHEHWE HAITUTKOB.

5.4. METOADbI ONPEAENEHNA MUHEPAJIbHbIX
BELLLECTB

s aHain3a MUHepaibHBIX BEILECTB B OCHOBHOM MCIOJb3YlOTCH (hU3H-
KO-XMMHUYECKHE METOIbl — OMTHYECKHE U IJIEKTPOXUMHYECKHE,

IIpakTnyecky Bce 3T MeTobl TpebYIOT 0c000# MOAroTOBKH NMpod IS aHa-
JIM3a, KOTOpast 3aKJ1I04aETCA B [1PeIBapMTeNIbHON MUHEpanu3aLiuy o6beKTa Uc-
cleloBaHMsA. MHUHepaIM3aLuIio MOXHO NPOBOANTH ABYMS CIOCOBaMHU: «CYXHUM»
M «MOKpbIM». «Cyxasi» MUHepaltu3aLus Npeanojaraet NpoBefieHUe MpHU Of-
peAeNeHHBIX YCIIOBUSIX 0OYTIMBaHUSA, CXXUTaHUS U MpOKaJIMBaHUs Hccledye-
Moro obpa3ua. «MoKpasi» MUHepaJiW3alus NpegycMaTprBaeT elle U 06paboTKy
oObeKTa uccle0BaHUsI KOHUEHTPUPOBAHHBIMK KUCJIOTAaMU (Yallle BCETO
HNO, u H,SO)).

CI'IeKTPOJ'IbeIe mMmeToabl gHanu3a

®oToMeTpHUECKHI{ aHaIM3 (MONeKYsipHas aGcopOLIMOHHAs CIIEKTPOCKO-
nus). OH Ucnonb3yeTcs JUis olipeAesieHUsl Meau, XKefle3a, XxpoMa, MapraHua,
HUKEJSA U JpyTUX 35leMeHTOB. MeToa abcopOLIMOHHO# CIEKTPOCKOMUU OCHO-~
BaH Ha MOIVIOLLEHUH MOJIEKYJIaMy BellleCTBa U3NyueHHUi B ynrsrpadHuoero-
Bo#, BUAMMO#N U MHbPpaKpacHoi obnacTaxX 3JeKTPOMarHUTHOTO CleKTpa.
AHa13 MOXHO MPOBOAMUTL CMIEKTPO(GOTOMETPHUYECKHUM WIH (POTOIEKTPOKO-
JIOPMMETPHUYECKUM METOAAMMU.

DoTO3/1EKTPOKONIOPUMETPHA — aHATN3, OCHOBAHHbI Ha U3MEPEHHH T10-
TJOLUEHUs] OKpall€HHBIMHU pacTBOpaMU MOHOXPOMAaTUYECKOTO MTydeHUS
BUAMMOI obsacTu criekTpa. U3MepeHUs MpOBOAAT € MOMOLIbIO POTOINEKT-
POKONOPHUMETPOB, CHaGXeHHbIX y3KonoaocbiMu cBeToduisTpaMu. Ecnu uc-
cnejlyeMoe BeLecTBO He OKpallleHO, ero Heo6X0AUMO MepeBecTH B OKpaLIeH-
HO€E COEeIMHEHUE, ITPOBE/Is XMMHUECKYIO PeaKLIMIO C OIpeeIeHHBIMH pearcH-
TaMH (POTOMETPHUYECKYIO aHAIMTHYECKYIO peaKlinlo).

CnekTpodoTOMeTpHs — METOJI aHATTU3a, OCHOBaHHbIH Ha U3MEPEHMH 10-
IMOLIEH U MOHOXPOMAaTHYECKOIO U3/ TyYeHHUs B yIETpadHo/1eTOBOM, BUAMMOM
U MH(}paKkpacHOH 06sacTax crnekTpa. Takme u3MepeHUs NPOBOAAT C NOMO-
LIbIO CMIEKTPO(OTOMETPOB, TMi€ B KaYeCTBE MOHOXpOMaTU3aTOPOB MCITONb3Y-
I0TCS1 IUCTIEPTUPYIOLIME IPU3MBL U IM(PaKLIMOHHBIE PELIETKH.
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KonuuecTBeHHbIH aHanM3 UccneayeMoro MoHa oObIYHO MIPOBOLAT METO-
[IOM TpagyMpoBOYHOTO rpacduka.

DMHCCHOHHBIH CIeKTpaIbHbIH aHAIN3. MeToabl SMUCCHOHHOTO CIEKTpalb-
HOTO aHa/1M3a OCHOBaHbI Ha U3MEPEHHUH JUIMH b BOJIHbI, UHTEHCUBHOCTH M ApY-
I'MX XapaKTepUCTUK CBETa, U3Ty4aeMOro aToMaMM U MIOHaMM BelllecTBa B ra3o-
00pa3HOM COCTOSIHUM. DMUCCHOHHBIN CMEKTPaIbHBIA aHAIU3 MO3BOJISIET OI-
pelleIUTh 3JIeMEeHTapHbIi COCTaB HeOpraHUYeCKHUX U OpraHMueCKUX BEILECTB.

WHTEHCHBHOCTb CIIEKTpalibHOM JUHUU ONpeaensieTcs KOAUYeCTBOM BO3-
6YyXIEeHHBIX aTOMOB B HCTOUHHKE BO30YXIEHHS, KOTOPOE 3aBUCUT He TOJIbKO
OT KOHLIEHTpallUHU 3/ieMeHTa B npobe, HO U OT YCNoBHil Bo3OyxaeHus. I1pu
cTabuIbHOM paboTe MCTOYHMKA BO3OYX(IEHHS CBSI3b MEXIY MHTEHCUBHOCTBIO
CMEKTPANbHOI IMHUU U KOHUEHTpalMeil aieMeHTa (eclv OHa OOCTaTOuHO
MaJjia) UMeeT JTMHERHBIA XapakKTep, T. €. B JaHHOM cJiydyae KOJUYeCTBEHHbI
aHaJIM3 MOXHO TaKXe MPOBOAMTbH METOAOM IpaJdyHMPOBOYHOro rpaduKa.

HauGonblliee NpUMeHeHUE B KaYeCTBe UCTOYHMKA BO3OYXIeHUS ONYYH-
JIU 2JIeKTpUUecKas nyra, UCKpa, rutaMs. Temnepartypa nyru nocturaet 5000—
6000°C. B ayre yaaeTcsl MOJYYHUThb CIIEKTP MOYTH BceX ajeMeHToB. I1pu uc-
KpoBOM pa3psine pa3suBaeTcs Temniepatypa 7000—10 000°C ¥ npoucxonmT Bo3-
OyxneHue Bcex 371eMeHToB. [1nams maeT mocTaToOYyHO SIPKUI M CTaOWIILHBIIA
CTeKTp UCIycKaHusl. MeTon aHanu3a ¢ MCro/ib30BaHWEM B KayecTBe UCTOY-
HUKa BO30yXIeHHs IJ1aMeHH Ha3bIBaIOT MJJaMEHHO-3MUCCUOHHBIM aHAJIM30M.
DTHUM METOAOM ONpelIeNsiioT CBhIIIE COPOKA 3JIEMEHTOB (LUETOYHbIE U LIeNOY-
Ho-3eMenbHble, Cu?*, Mn** 1 ap.).

AToMHO-a6copOUMOHHasA crieKTpockonug. MeTol ocHOBaH Ha criocoGHOC-
TV CBODOJHBIX aTOMOB 2JIEMEHTOB B raizax IJlaMeHHU IOIJIOLAThL CBETOBYIO
9HEPrUI0 NP XapaKTEPHLIX 1J151 KaXIOro 31€EMEHTA JUIMHAX BOJH.

B aToMHO0-a6cop6UHOHHOM CTIETPOCKOTIMM MpaKTUYeCKH MONHOCTBIO UC-
KJII04YeHa BO3MOXHOCTb HAJIOXEHHUS CHEKTPaJIbHbIX IMHMHA pa3INUHBIX 3Jie-
MEHTOB, T. K. X YUCJIO B CMIEKTpe 3HAUUTEIbHO MeHbLLIE, YeM B 3MUCCUOHHOM
CHIEKTPOCKOITHH.

YMeHbIllleHMe MYHTEHCUBHOCTH pe30HaHCHOTO U3NTYUeHMUS! B YCIIOBHUSIX aTOM-
HO-a0COpOUMOHHON CNEeTPOCKONUM MOAYMHSIETCS IKCITOHEH IMaJIbHOMY 3a-
KOHY yObIBaHMsI UHTEHCUBHOCTH B 3aBUCMMOCTH OT TOJILIMHbI CIIOST U KOH-
LICHTpallMK BelllecTBa, aHATOrMYHOMY 3akoHy byrepa—Jlam6epra—bepa

Ig J/J,= A= ki,
rae ',0_ KWHTEHCHBHOCTD Nnajalolero MOHOXpoMaTHYE€CKOro CBETa, J — UHTEHCHUBHOCTL

MpOUIEAILEro Yepea Iuiams cBeTa, K — K03 dHULHEHT MOrNoleHHs, / — TONIIMHA CBETOINOINO-
H1alo11ero cos (TU1aMeHH), ¢ — KOHLIEHTPaLHs.

[TocTosIHCTBO TOMILMHBI CBETOTIOMOILAIOLIErO CJIOs (l'U'IaMCHVI) JOCTHra-
€TC4 C MOMOLUBIO FOpeoK CrieliMalIbHO KOHCTPYKUMH.
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MeTonbl aTOMHO-a0COPOLIMOHHOTO CMIETPANbHOIO aHANM3a HaXOAAT LH-
POKOC MIPUMCHCHMC 4151 aHaIK3a MPaKTHYECKH 11000ro TeXIHUeCKoro Wiy
NMPHUpPOAHOro 061LeKTa, OCODEHHO B TEX CIy4Yasx, Koraa Heo6xoaHMo onpele-
JIUTb HeOOMbLLINE KOJIMYECTBA JIEMEHTOB.

MeToankn aToMHO-abcopOLMOHHOTO onpeaeicHUA pa3paboTaHbl Gonee
yeM 115 70 2/1eMEHTOB.

3nex'rpoxumu=|ecxue meroabl aHannia

HonoMerpus. MeToa ctyxuT inst onpeaeneHus uoHo K+, Na*, Ca?*, Mn?*,
F,I,Cl'ur a.

Metoa ocHOBaH Ha UCIOJIb30BAHMN HOHOCEIEKTHBHBIX 3/IEKTPOAOB, MEM-
6paHa KOTOpLIX MPOHHMLIaeMa JUIsi OTNpeie/IeHHOTo TUIa MOHOB (0TCl0da, Kak
MPaBUJIO, BLICOKAs CeJIEKTUBHOCTb METOAA).

KonnuyectBeHHOE coiepXXaHHe OTpeesieMoro MoHa NpoBOAMTCS GO ¢
MOMOLLBIO I'PalyMpOBOYHOI0O rpadMkKa, KOTOPhIi CTPOUTCS B KOOpAMHaTax
E—pC, nu6o MeronoM 106aBok. MeToa cTaHaapTHBIX 106aBOK peKOMEHAY-
€TCS MCIOJIb30BaTh [151 ONpee/ieHHsI HOHOB B CIOXHBIX CUCTEMaX, COepXa-
LIMX BBICOKHE KOHLEHTPALIMU ITOCTOPOHHHX BELIECTB.

ITonsporpadusi. MeTon nepeMeHHO-TOKOBOHM MNoJisiporpaduy MCNonb3y-
10T LIS OTpefie/IeHUA TOKCUYHBIX 3IEMEHTOB (PTYTh, KaMHIi, CBUHEL, MElb,
XeJie3o).

Mertoa ocHOBaH Ha U3y4eHHH BOJITaAMITE PHBIX KPHUBBIX, ITOJIy4Y€HHBIX ITPH
3JIEKTPOJIN3E JIEKTPOOKMUCIIAIOILETOCS MK 3J1eKTPOBOCCTaHABIMBAIOLLErOCs
BeliecTBa. B KauecTBe MHAMKATOPHOrO 3/1eKTPOAa B nojsiporpaduy yailie Bce-
O MPUMEHSIIOT PTYTHBIH Kale/bHbli 3JIEKTPO/l, UHOIAa TBEPAble MUKPO3JIEK-
TpoIbl — IUIaTHHOBBII, rpadUTOBLIA. B KauecTBe 3neKTpoaa cpaBHEHUS UC-
MONBb3YIOT JIN6O PTYTh, HAIUTYIO Ha JHO JIEKTPOJIM3epa, IM60 HaCHILEHHBIH
KaJIOMEJTLHBIH MMONy3/IEMEHT.

ITo Mepe yBenM4YeHUs HaNpsDKEHUST HACTYTaeT MOMEHT, KOrla Bce MOHBI,
NocTynaloliKe K aNieKTpoay 3a cueT Anddy3nn, HeMeaIeHHO pa3psoKaloTcs U
KOHLIEHTpALIMsI UX B MPU3JIEKTPOHOM CJioe CTAHOBUTCS MOCTOSTHHOM M NMpak-
TUYECKHM paBHOI Hymo. Tok, mpoTeKaloluii B 3TO BpeMs B LIeH, Ha3blBAIOT
npefenbHbIM AU GY3IHOHHBIM TOKOM.

KosnnyectBeHHbli nonsporpaduyeckuii aHanM3 OCHOBaH Ha HUCIOb30-
BaHUM MPAMOI MPOMOPLIMOHANBHON 3aBUCUMOCTH BeTUYHHBI AU dy3nOH-
HOT'O TOKa OT KOHIIEHTpallMH OTIpe/Ie/IiEMOro 3JIEMEHTA.

KoHTtponsHbie Bonpockl
1. Kakue xuMHYeCcKHe 3/IeMeHTbl OTHOCATCA K MaKpO:-)J'lCMCHTaM?

2. Kakue beHKLlHPI BBIMOJHAIOT MUHEpAJIbHBIC BELLIECTBA B OpPraHU3Me yejioBeka?
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3.
4.

KakoBa poJib KanbliMs B OpPraHu3Me yesoseka?

Kakune xumMuyeckue 3J1eMEHTE OTHOCAT K MHKDPO3JIEMEHTaM M KaKOBbI UX pyHK-
LIMU B OPraHu3Me yejioBeka?

. KaKy10 POJIb UTPAET XKEJI€30 B OPraHU3Me Y€N0BECKa K B KaAKUX MUILEBBIX MPOAYK-

Tax OHO coflepXHTCcs?

. Kakue nocnencrsus MOTYT HabJoaaTbea TNnpH ne(buuwre Hoaa B OpraHu3aMe U Kak

3TOr0 MOXHO H36eXaTh?

. Kakue Buabl TexHoIOrHYeCKOM 06pabOTKH CHIPbS M IMHUILEBLIX NPOAYKTOB CIIOCO6-

CTBYIOT NMOTEPE MUHEPATbHBIX BellecTs?

. anBHﬂHTC MPUMEPHI B3aUMOJECTBNS HEKOTOPEIX MUKPO3JIEMEHTOB U BUTAMH-

HOB.

. Kakue metonm ONnpeEaAcCHNA colepXxaHuss MakKpo- U MUKPO3JIEMECHTOB BbI 3Hae-

Te?



rJIABA 6.
BUTAMMHDI

BuTaMUHBI — HU3KOMOJIEKYJISIPHBIE OpraHMYecKMe coeAMHEHNS pa3iny-
HOM XMMHMYECKOM IIPUPO/bl, 6UOPEryIaTOPHI IPOLIECCOB, TPOTEKAIOLIMX B X1 -
BOM OpraHu3Me. 310 BaXHEHIIUi Ki1acc He3aMEHUMbIX MULLEBLIX BELIECTB.
s HopMalbHOM XU3HeAeSATENbHOCTH YelOoBEKa BUTAMUHBI HEOOXOAUMEL
B HeOONIbIIMX KOTUYECTBAX, HO TaK KaK OpraHu3M He MOXET yIOBJIETBOPUTD
CBOM NOTPeOHOCTU B HUX 3a cueT 6MOCUHTe3a (OH HE CUHTE3UPYET BUTAMHHLI
WY CUHTE3UPYET UX B HEIOCTATOUHOM KOJIMMECTBE), OHU JOJDKHbBI MTOCTYINaTh
C MHllieit B Ka4yecTBe ee 06A3aTe/IbHOro KoMIoHeHTa. M3 BuTaMHHOB 06pa3y-
10TcA KOQEPMEHTHI WIH NPOCTETHYECKHE I'PYIITLI epMEHTOB, HEKOTOPbIE U3
HMX Y4aCTBYIOT B TPAHCITOpPTHBIX [Ipolleccax Yepes KIeToYHble 6apbephl, B 3a-
LIMTe KOMIOHEHTOB 6MOJIOrMYeCKUX MeMOpaH M T. 1. OTCYTCTBHE WIM Helo-
CTaTOK B OpraHU3Me BUTAMWHOB BBLI3bIBAaeT 60JIE3HU HEAOCTATOYHOCTU: TUITO-
BUTaMHMHO3bI (60JIE3HH B pe3yJibTaTe JJIMTENBLHOIO HEJ0CTaTKa) U aBUTaMU-
HO3bl (DONE3HHN B pe3yJIbTaTe OTCYTCTBHUS WM pe3KO BeIpaXKeHHOro rMy6oKoro
neduiinta BUTaMUHOB). HelocTaToK 0JHOro BUTaMMHa OTHOCAT K MOHOIHM-
[TOBUTAMUHO3aM, HECKOJIbKHUX — IMOJIUTMITOBUTAMHMHO3aM. IIpy runoBUTaMU-
Ho3ax HabiioaaeTcsl YTOMJIS€eMOCTb, [OTeps allleTUTa, pa3ipaXUTeNbHOCTD,
HECTOHKOCTD K 3a6o/ieBaHHUSM, KPOBOTOUMBOCTDb deceH. IIpu aBuTaMHHO3ax
MpOSIBNISIOTCS 60JIe3HU, BbI3BAHHbIE 3HAYUTEILHBIM He(PULIMTOM BUTAMUHOB
(6epu-6€pH, uMHra, nesiarpa v ap.). [lo MHeHHIO HEKOTOPBIX CIleLMahC-
TOB, CYIUECTBYIOT IMOTpaHUYHbIE COCTOAHUA, ITPU KOTOPbIX B ONpPEAEJEHHbIX
YCJIOBHSIX MOXET pa3sBUTLCA AePULIUT BUTAMUHOB.

OcHOBHast TIpUYHHA HEXBATKH BUTAMUMHOB B OPraHM3Me YeJioBeKa — HelocTa-
TOYHOE UX MOCTYIUIEHUE ¢ NULLIEN (TepBUYHbIE, 2K30M€¢HHbIE aBUTAMUHO3bI), Ofl-
Hako B OTAEbHBIX clyyasix HaboaaeTcs 3HAOreHHbIE WM BTOpHYHbIE aBUTaMU-
HO3bl, CBSI3aHHEIE C HapyllieHHEM TTPOLIECCOB YCBOEHHMSI BATAMWHOB B OpraHH3Me.
INo nanHbIM MHcTHTYTA NUTaHus PAMH (B. B. CniupuyeB) HanGonee BaXXHBIMA
OPUYMHAMU TUIIO- U aBUTAMHMHO3a (B 00001LIEHHOM BULE) SIRASIOTCS ClIeAYIoLMe:

1. HemocTaToyHoe MOCTYIJIEHHE BUTAMHUHOB C TMHLIEH, cBSI3aHHOE C
HUX HU3KUM cojepXaHHeM B pallHOHe, CHUXEHUEM OOLIEero KOJUYECTBa

246



Tnasa 6. Bumamurioi

norpebasieMoil NUILHU, TTIOTEPAMU BUTAMHUHOB B XOll€ TEXHOJOTMYECKOTO
MoToKa.

2. YrHeTeHHUe KHIIeYHOi MUKPOGhAOPLI, TPOJAYLHUPYOLiIeil HEKOTOPbIE BU-
TaMHHBI.

3. Hapyluenune accUuMunsiUMH BUTAMUHOB.

4. TloBblllIeHHas IMOTPeOHOCTL B BATAMMHAX, CBSI3aHHAasi ¢ 0COOEHHOCTS -
MU HU3HUONIOrMYECKOTO COCTOSIHUS OPraHM3Ma UM UHTEHCHBHOH dU3nyec-
KOW Harpy3kon, ocOObIMH KIIMMaTHYECKUMH YCIIOBUAMU.

5. BpoxaeHHble reHeTH4ecKH 0GYCIOBIeHHble HapyllleHUst oO6MeHa U GyH-
KU BUTAMHUHOB.

Ilpu npueme aumamunoe é Koauvecmee, 3HAYUMENLHO NPEBLIUAIOUEM PUIUO-
A02uMeckue HopMbl, MOZym PA36UNTbCs 2UNepeUMAamMuUno3bl. Imo ocobeHHo xapak-
mepHO 045 HCUPOpaACMEopUMBIX UMAMUHOG.

Jlronsm eule B ry6oKoi ApeBHOCTH ObI1O U3BECTHO, YUTO OTCYTCTBHE HEKO-
TOPbIX MPOAYKTOB B MMMLIEBOM paLlMOHE MOXET ObITh NpUUMHOI 3a6o1eBaHU i
(Gepu-6epu, «KypHUHOIA clenoTel», LIMHIM, paxuTa), HO Tonbko B 1880 . pyc-
ckuM ydeHbIM H. U. JIlyHHHBIM GbUTa 3KCITEPUMEHTAIBEHO JOKa3aHa Heobxo-
IHMMOCTb HEU3BECTHAIX B TO BpeMsI KOMIIOHEHTOB MUILH /151 HOpPMAIbHOI'O QYH-
KUMOHWPOBaHUSl opraHu3Ma. CBoe Ha3BaHHWE OHM TMONYYWIH, MO Ipeioxe-
HHIO Nnonibekoro 6Moxumuka K. dyHka (oT nar. vita — XM3Hb), BELUICAMBLIETO
HeoOXOAUMBIH LSl XXU3HEAeATeIbHOCTH uejioBeka pakTop U3 PUCOBBIX OTpPY-
Geit (BuTamMuH B)), KoTopbiit okasajics aMuHOM. Ceityac H3BECTHO CBbIlLIE TPH-
HalLlaTH COeIMHEHUI, OTHOCSIIMXCA K BATaMUHaM. Pa3znuyatoT cobcTBeHHO
BUTaMUHBL 1 BUTAMUHOIMOO06HbIE coequHeHUS (ITOHAsE HE3aMEHUMOCTb KO-
TOpbIX He Bcerga foKasaHa). K HuM oTHocaTcst 6ModaaBoHOMAb! (BUTaMUH P),
naHramoBas KucjioTa (BUtaMuH B ), napaaMmrHoGeH30MHas KUCIOTa (BUTa-
muH H ), opotoBas kuciota (BuTaMuH B ), xonuH (Butamu B,), MHO3MUT (BU-
TamuH H,), MeTinMeTMOHMHCYIbGOHM