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AHTHOKCHJAHTHAA CHCTEMA MOJIOKA

Exarepuna U. Jloopusis ' e dobriyan@vnimi.org

1 ®enepanpHOE rocyJapcTBEHHOE aBTOHOMHOE Hay4yHOE yupexaeHue Beepoccuiickuil HaydHo -Hccie0BaTeIbCKUN HHCTUTYT
MOJIOYHOM NPOMBIIICHHOCTH, yi. JIFocuHOBCKast, noM 35, kopryc 7, Mocksa 115093, Poccust
AHHOTaHl/lﬂ. HpOBeZ[CH O630p OTCYCCTBCHHBIX I/I3apy6e)KHI>IX HUCTOYHUKOB JIMTECPATYphbl 110 AaHTUOKCHAAHTAM MOJIOKaA. OKHCIIUTEBHBIC
IPOLECCHI JKHUPa SABJIAIOTCA OLLHOﬁ U3 OCHOBHBIX MNPUYHUH XUMHUYECKOU IOpYM MOJIOKa W MOJIOYHBIX MNPOAYKTOB C JUIMTEJIBHBIM CPOKOM
TOOHOCTH. Oxkucrenue JIMIIUIOB CBsA3aHO MNPEUMYIIECTBEHHO C KOJIMYECTBOM HCHACBILIICHHBIX »XHUPHBIX KHCJIOT B 000JI0YKaX JKUPOBBIX
HIapuKOB U (bocq)onnmmax I1a3MbI, @ TAKXKE C KOJTHYECTBOM CBO6OIIHOI‘O Kupa. HpOIIyKTaMI/I OKHCIHUTCIBHBIX peaKHI/Iﬁ Ha pa3HbIX 3Talax
OKHMCJICHUS JIMITHUJO0B KUCJIOPOAOM BO3yXa SABJIAIOTCSA I'MAPOIICPEKHUCH KUPHBIX KHUCIOT, IICPEKCHUDBI, aJIbACIU/bl, KETOHbI, OKCUKOKUCJIOTHI,
KOTOPBIC HE TOJIBKO YXYAUIAOT OPraHOJICTITHYCCKHUE ITOKa3aTeJIM MOJIOKA, HO, HEKOTOPBIC W3 HHUX SABJIAIOTCSA TOKCHYHBIMH BEIIECTBAMM.
AHTI/IOKCI/IZ[aHTHaﬂ CIIOCOOHOCTh  MOJIOKA 06yCJ’IOBJ’I€Ha BUTaMHHaMH A, C, E, KapoTHHOHUAaMu, (bepMeHTaMI/I, J'IaKTO(beppI/IHOM,
cepococpKallilUMU aMUHOKHUCIIOTaMU. OZ[HI/IM 13 CaMbIX CHUJIBHBIX IIPUPOAHBIX aHTUOKCHUAAHTOB SIBJISICTCS aCKOp6I/IHOBa$[ KHCJIOTa, KOTOpast
CIOCcOOHa MOMIOMATh CYNEPOKCUIHBIC aHHMOHHBIE PaJHUKaibl, aJKHIbHBIC PaJHKAIbI, CYIepOKCHI, OKCHJ JKele3a, OKCHI a3ora. ONmUcaHbl
BUTaMUHBI rpynn E, sBisiomuecs NepBUYHBIMUA JKHPOPACTBOPHMBIMU aHTHOKcHAaHTamMu. Cpemu 3TOW TpyNNbl BeLIeCTB, Hauboiee
OMOJIOTHYECKHA aKTUBHOMN @OpMOﬁ SABIIICTCA (l—TOKO(l)CpOJI. OHpeZ[CJ'ICH BKJIaJl KAPOTUHOUIOB B aHTUOKCHAAHTHYIO 3allUTY. Bera KapOoTHH
paccMaTpuBaCTCs KakK HpO(I)I/IHaKTI/I'-IeCKI/Iﬁ AHTHOKCHUIAHT, TaK KaK OH MOXET IraCUTh BBICOKOTOKCHYHBIN CHHTJICTHBIN KHUCJIOPOA. PaCKpLITLI
MCXaHHU3Mbl aHTHOKHUCJIUTCIBHOI'O ﬂeﬁCTBHH PpasauYyHbIX (bepMeHTOB. HOKa3aHO, 4YTO KCAaHTHUOKCHJa3a OKHUCJIACT pas3jIMYHbIC aJbJACTUIbI
W MMYPUHOBBIC OCHOBAHHA OO0 COOTBECTCTBYIOLIUX KHUCJIOT. Hamonepoxcnnma KaTaJIM3UPYET OKUCJIICHUEC THOLMaHATa C IIOMOIIBIO IEPEKHUCH
BOAOpOaAa C 06p330BaHI/I€M THOLHUArcHa. Karanaza okuciser Iepoxcu BoAOpoAa CO6p330BaHI/I€M BOAbI 1 MOJICKYJISIPHOI'O KHUCJIOpPOAA.
I'myTaTHOHMEPOKCH/a3a CIIOCOOHA C BBICOKOW CKOPOCTBIO YHAlsATh IIEPEKHCh BOJAOPOJA U ApYrHe Tepokcuiabl. ONMMcaH MeXaHH3M
AHTHOKCH/IAHTHOTO JEHCTBUS JakTodeppuHa, 3aKIIOYAIONIMICS B XeNaTHPOBAHWM MM JKenle3a. PacKpbITBI QYHKIHH CepOCcOAepIKalux
AMHHOKHUCIIOT, O6yCJIOBJI€HHI>Ie CBA3BIBAHUEM CBO60,IIHI)IX paauKaioB. OHpeZ[CJ'ICHI/IB O6IHCﬁ aHTI/IOKCI/IIIaHTHOﬁ aKTHBHOCTH MOXET OBITH
6I/IOMapK€p0M ero OHOJIOTHYECKOM HOCHHOCTH, YTO IIO3BOJIUT BI>I6I/Ipa.TI> TIICPCICKTUBHLIC HAIIPABJICHUS nepepa60TKH MOJIOKA.
KioueBble cJI0Ba: MOJIOKO, AHTHOKCHIAHTHBIE CBOMCTBAa, BHUTaMHH C, TOKO(EpONsl, KapOTHHOUIBI, JAKTOQeppHH, (HEepMEHTH,
KCaHTHHOKCH/a3a, TaKTONEPOKCH/Ia3a, KaTanasa, IyTaTHOHIIEPOKCHIa3a
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Abstract. A review of dairy antioxidants was done based on local and international sources. Oxidative processes of fat are the main cause of
chemical spoilage of milk and dairy products. Lipid oxidation is associated mainly with the amount of unsaturated fatty acids in the shells of
fat globules and plasma phospholipids, as well as with the amount of free fat. The products of oxidative reactions at different stages of lipid
oxidation with atmospheric oxygen are fatty acid hydroperoxides, peroxides, aldehydes, ketones, hydroxy acidswhich not only worsen the
organoleptic characteristics of milk, but some of them are toxic substances. The antioxidant ability of milk is due to vitamins A, C, E,
carotenoids, enzymes, lactoferin, sulfur-containing amino acids. One of the most powerful natural antioxidants is ascorbic acid, which is able
to absorb superoxide anion radicals, alkoxyl radicals, superoxide, iron oxide, nitric oxide. Group E vitaminsare described, being the primary
fat-soluble antioxidants. Among this group of substances, the most biologically active form is a-tocopherol. The contribution of carotenoids to
antioxidant protection has been determined. Beta carotene is considered as a preventive antioxidant, as it can block singlet oxygen which
ishighly toxic. The mechanisms of antioxidant action of various enzymes are disclosed. Xanthioxidase has been shown to oxidize various
aldigides and purine bases to the corresponding acids. Lactoperoxidase catalyzes the oxidation of thiocyanate with hydrogen peroxide to form
thiociagen. Catalase oxidizes hydrogen peroxide to form water and molecular oxygen. Glutathione peroxidase is capable of rapidly removing
hydrogen peroxide and other peroxides. The mechanism of the antioxidant action of lactoferrin is described which is based on iron the chelation
by it. The functions of sulfur-containing amino acids due to the binding of free radicals are disclosed. Determining the total antioxidant activity
can be a biomarker of its biological value, which will allow to choose the most perspective areas of milk processing..

Keywords: milk, antioxidant properties, vitamin C, tocopherols, carotenoids, lactoferrin, enzymes, xanthine oxidase, lactoperoxidase, catalase,
glutathione peroxidase

BBenenue AKTUBHOCTh CBOOOJTHBIX PAJIMKAIOB MOXKET TIPHUBECTH
K OKHICITUTENHFHBIM CTPEeccaM C MOCTIEAYIOIIMM pactia-
JIOM YKM3HEHHO BOYKHBIX OMOXUMHUYESCKHIX COC/IMHCHHUIA,
Takux Kak jumunsl, Oenkw, JJHK. [lectpyxims
3TUX COCIMHEHUU SBIISAECTCS NPUYUHON YCKOPEHUS
KaHIIEpOTreHe3a, HapyIeHUl UMMYHHOU CUCTEMBI,
CEPICYHO-COCYIUCTRIX 3a00JIeBaHU, HEBPOJIOTH-
YECKHUX PaCCTPOUCTB, IET€HEPATUBHBIX U3MEHEHUH

Baxxnast posib B JKU3HENESATEIBHOCTH Opra-
HU3Ma MTPUHAUICKUT aHTHOKCHIaHTaM. OCHOBHAs
nX (DYHKIHS 3aKTI09aeTCs B OJIOKMPOBAHUN CBOOO-
HBIX PaJUKaJIOB, KOTOPBIC SBITIOTCS TPUYUHOMN
paspyleHns KIETOYHBIX CTPYKTyp. BenemctBue
paspylieHus TOCICIHUX NPOUCXOJUT TUOETh
KJIETOK WJIH HX TiepepoxkzeHne. HekoHTpoimpyemas
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OpraHu3Ma, KaTapakTbl. AKTUBHOCTb aHTHOKCH-
JNAHTHONH CHCTEMbl OpraHu3Ma TECHO CBs3aHa
C TIOJIHOLICHHBIM IUTAHUEM U aJIeKBATHBIM TIOCTYILIE-
HHEM B OpraHM3M HEOOXOIWMBIX HYTPHEHTORB [1, 2].
C 1enbio TOBBILICHUS! OMOJIOTHYECKOW HEHHOCTH
IIPOAYKTOB NUTAHUS, NPOU3BOAUTCS OOOTraleHne
WX UHTPEJUEHTaMH, OOJIaJAalOUIMMU  BBIPayKEH-
HBIMH aHTHOKCHIAHTHBIMH CBOMCTBamu [3, 4].
B nocnegaue roApl BO BCEM MHUpPE HEYKIOHHO
pacTeT crpoc Ha IIPOAYKTHI HUTAHUS, COCPKALIHIE
NPUPOAHBIE AHTHOKCHIAHTHL. AHTHOKUCIUTEIH
SIBJISIFOTCS] HE TOJIBKO (DM3HOIOTHYECKH 3HAUYMMBIMU
KOMIIOHEHTaMH THIIH, HO ¥ UTPAIOT BAXKHYIO TEXHO-
JIOTMYECKYIO POJIb, TAK KAK IT03BOJISIFOT COXPAHUTh
LBET M BKYC MPOJYKTOB, MOBBICHTH HX XPaHUMO-
crocoOHOCTH [5]. OCHOBHOM MPHYMHON XUMHUYECCKOM
MOPYX MOJIOKA M MOJIOUHBIX NPOLYKTOB SIBIISIOTCS
OKHUCJIUTEIIBHBIC ITPOLICCCHI JKUpPa. AHTHOKHCIUTED-
Hasi CTaOWIIHOCTP SIBJISIETCSI BaKHOH TpPOOIIEeMOit
B MOJIOYHOM IMPOMBIIIIJICHHOCTH. AHTI/IOKCI/II[EIHTI)I
SIBIISTIOTCS CBOEOOPa3HBIMH WHANKATOPAMH OMOJIO-
TUYECKOM LIEHHOCTU NpOAyKTa. B cBA3M c 3THM,
W3y4YeHHE aHTHOKCHUIAHTHOM CHCTEMBI MOJOKa
SBJISIETCSL aKTYaJIbHOW MPOOIJIEMOH.

OcHoOBHAf YacTh

BcernenctBue mpHCYTCTBUS B COCTAaBE  MOJIOY-
HOTO KHPa MOJMHEHACHIIICHHBIX KUCIIOT, IPOUCXOUT
OBICTPOE €ro OKHCJICHHE KHCIOPOJIOM BO3IyXa.
OKHUCIICHHE JTUITUJIOB MPOTEKACT B HECKOJIBKO CTa IV,
B niepByro o4epeib OKUCIISFOTCSI TIOJIMHEHACHIIICHHbIC
JKHPHBIE KUCJIOTBI, KOTOPBIE cofiepkaTcs B hochomu-
nuaax 000J0YEK KUPOBBIX INAPHKOB U CBOOOTHOM
xkupe. [IpoucxomaT riyO0OKHue XUMHYCCKUE U3Me-
HEHHS TPUTITUIICPHUIOB MOJIOYHOTO kHpa U hocho-
unu0B. OCHOBHBIMH MEPBUYHBIMHA IPOAYKTAMHU
OKHCJICHUSI KU SBIISIOTCS THIPOIICPEKUCH JKUPHBIX
KHCJIOT, TO3TOMY IIPOLIECC HA3bIBAIOT MEPEKHCHBIM
OKHUCJICHUEM JXUPHBIX KHUCIOT. [lepBu4HbBIE TpO-
JIyKTHl TIEPEOKHUCICHUS YKUPHBIX KUCJIOT OBICTPO
MPEBPAIIAIOTCS B PA3IMYHbIE BTOPHYHBIC MPOYKTHI
OKHUCJICHHUS, B TOM YHCJIC, IEPSKCUIbI, aIbICTHIbI,
KETOHBI, OKCUKOKHUCJIOTBI, KOTOPhIC HE TOJIBKO H3ME-
HSIOT BKYC, 3aIlaX U I[BET MOJIOKA, HO M, HEKOTOPhIC
W3 HUX SBJISIOTCS TOKCUYHBIMHU BeliecTBamu [6,7,8].

AHTUOKCHIaHTHAs CUCTEMa MOJIOKA Tpe-
CTaBJICHa KOMILJICKCOM OWOJIOTUYECKH aKTHUBHBIX
KOMIIOHEHTOB, TaKMMHU Kak, BuTaMuubl A, C, E,
KapOTHHOMIBI, (hJTABOHOMIBI, (DEPMEHTHBIE CHCTEMEI,
OeJIKy, MENTHIBI, CEPOCOACPIKAILINE aMUHOKUCIIOTHI,
TOPMOHBI, HEOEITKOBBIC BeliecTsa [6,8,9].

Buramun C.  AckopOwHOBasi — KHCJIOTa —
OJIMH U3 CaMbIX CWJIbHBIX M HAMMECHEE TOKCUYHBIX
MPUPOTHBIX aHTHOKCHAAHTOB. ITO OCHOBHOM BOJIO-
pPacTBOPUMBIN aHTUOKCUJIAHT, MPUCYTCTBYIOIIUI
B MOJIOKE, CBOOOJHOpAJUKAaIbHAS AKTHBHOCTb
KOTOpOro OOYCJIOBJICHA €r0 HU3KHUM OKHCIIUTEIIBHO-
BOCCTAHOBUTEITLHBIM TTOTCHIIMATIOM. ACKOPOHHOBAs
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KHCJIOTa MOXXET TIOTJIOIATh CYTIEPOKCUIHBIE aHH-
OHHBIC paJWKalbl, AIKOKCHIbHBIE paguaibl U
CUHTJIETHBII KHUCIIOPOJ, a TakkKe, CYNEpOKCHI,
OKCH/I JKeJle3a, OKCH a3oTa [6, 7].

AckopOWHOBasI KHUCJIOTa JIETKO OKHUCISAETCS
JI0 JIETUJPOACKOPOMHOBOM KHCJIOTBhI, OCOOCHHO
nipu 1enoyHoM pH. JlermapoackopOrHOBas KMCIOTa
MOJKET OBITH JTMOO JOIOIHHUTEIILHO OKHCIIEHA, JTHOO
BHOBH IIPEBpAIllCHa B aCKOPOMHOBYIO KHCIOTY
C TIOMOIIIBIO PEaKIMH, KaTaTu3UpyeMOit pepMEHTOM.
[Ipu HEKOTOPBIX YCIOBUAX ACKOPOMHOBAS KUCIOTA
MOXET BBICTYNATh B KauyecTBE MPOOKCUAAHTA,
pereHepupys TeppeppuiIbHBIA  paguKan —IMpu
VMHHLMAINNA TIEPEKUCHOTO OKHUCIICHHS JTUITHIOB.
OxucieHne acKOPOMHOBOW KHCIIOTHI 3aBUCHT
OT TEeMIepaTyphl, BO3JIEHCTBHS CBETA, KHACIOPOAA
U KOJIMYeCTBa KaTanu3aTopos [7, §].

Buramun C siBiisieTcst BaKHBIM BOJIOPacTBO-
PUMBIM  aHTHOKCHIAHTOM U B3aUMOJICHCTBYET
B KOMIUIEKCE C JKEJIE30M H )KUPOPACTBOPHUMBIMU
anTrokcunantamu. [Ipu noGasneHnn ackopOMHOBOM
KHCJIOTH U TOKO(epona B MOJIOKE JIOCTHTaeTCs
BBICOKasI OpPraHOJIeNITHICCKast 1 JOTOOKUCITUTENBHAS
CTaOMIIFHOCTB TI0 CPAaBHEHHIO € 0Opa3LiaMHi MOJIOKa,
HE COAEPKAIIUMHU dTUX KOMIIOHEHTOB [10].

Buramunst A, E. Butamunsl A u E cunra-
IOTCSl IEPBUYHBIMH KHPOPACTBOPUMBIMHA AHTHOK-
CHJIAaHTaMH, ¥ OCHOBHAsl paboTa 3TUX BUTaMUHOB
3aKJTF0YAETCS B 3AIIUTE MTOIMHEHACHIIICHHBIX )KUPHBIX
KHCIIOT ¥ CBSI3aHHBIX C HUMU OHOXUMHYECKUAX
COCTMHECHHM OT TIEPEKHCHOT0 OKHUCIeHus [5,6,8].

Buramun E MoxeT HENoCpeaCTBEHHO MOTJIo-
1aTh CBOOO/THBIE PAJIMKAJIBL, A TAKKE, HHTUOMPOBATh
AKTUBHOCT IJIA3MHHA — IPOTEOJIMTHYECKOTO (hep-
MeHta. Burtamun E mpencrasnsier coboit rpymnimy
COCAMHEHHH, BKIIOYAIOIIYI0 TOKO(EPOIBl H TO-
KOTPUCHOIIBI, KaXIbld W3 KOTOPBIX JCIUTCS
Ha anb(da, OeTa, raMMa U JienbTa BuTamepsl. Cpean
TOKO(EPOJIOB 0-TOKO(EPOJ SIBJISETCA OJHUM H3
BaXHEUIINX KUPOPACTBOPHUMBIX aHTUOKCHUAAHTOB
B MOJIOKE U CUUTAETCS OCHOBHBIM IOTJIOTHTEIEM
cBOOOAHBIX paguKanoB. OOpa3oBaBIIMICS TOKO-
(eposoKcH-paiuKaa OTHOCUTENBHO cTaOWieH u
MOJKET OBITH BHOBB IPEBPAIICH B TOKO(DEPOIT ITyTeM
BOCCTAHOBJICHHSI €ro acKOPOWHOBOH KHCIIOTOM.
Aubda-Toxkodepon sBusieTcss camoil OHONOruYecKu
akTiBHOU (hopmoit BuTammHA E. AHTHOKCHITaHTHAS
aKTHUBHOCTH 3 -, y-u O-TokodeponoB Ha 80-90%
MEHbIIIe, YeM y o-Tokodepoia [11]. y-rokodepon
MEET BBICOKYIO (PYHKIIOHAIBHYIO IIEHHOCTb, II0-
CKOJIbKY OH MOKET YJIaBJIMBaTh OKCHIbI a30Ta [6, 11].

Kaporunouasl. KapoTuHOMABl SBIAIOTCA
KUPOPACTBOPUMBIMH COEIMHEHUSIMHU, ¥ UX KOHIICH-
Tpauusi 3aBUCHUT OT OOLICH KOHLEHTpPALWH >KHpa
B MoJsioke. OHH NEHCTBYIOT KaK IOTJIOTUTENH CHH-
TJIETHOTO KUCIIOPOJa M MOTYT, TaKXKe, pearnpoBaTh
C APYTUMH aKTUBHBIMH (hopMaMu Kucioposa [6, 12].
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KapotuHonas! sBISIOTCS IHIIOPUIBHBIMA
MOJIEKYJIaMH C TeHACHIMEH HaKaIlIUBaThCsl B MEM-
Opane iy unonporerHax. O00J0YKa KHPOBBIX
IIAPUKOB SIBJISIETCS CaMbIM aKTHBHBIM MECTOM
IUIs1 aBTOOKHCIICHUSI. B-KapOTHUH paccMaTpUBaETCs,
KaK MpOodUIaKTHYECKUH aHTHOKCHJIIAHT, TaK Kak
OH MOJKET raCUTh BHICOKOTOKCUYHBINA CHHTJIETHBIN
kuciopon. bera-kapoTuH crioco0eH HHTHOMPOBATH
(hoTOOKHUCIIEHNE TUTHOB, TaK KaK OH MOTJoLaeT
CBET, KOTOPBIH B POTUBHOM CiIydae ObLT OBbI TTOTIIO-
1IeH prOOQIaBUHOM, YTO MPUBEIIO OB K YXYIILICHHIO
KadecTBa Monoka [7, 8, 12].

draBoHOUIBI. AHTHOKUCIIUTEBHBIE CBOKCTBA
(hTaBOHOWIIOB TPOSBISIOTCS B UX CHOCOOHOCTH
TMOTJIOIIATH CBOOOJHBIC paiKalbl, a, TAKKE, BBICTY-
MaTh B KAYECTBE COEMHEHHH, CBSI3BIBAIOIINX HOHBI
MeTayuioB. DaBOHOWUABI MPOSBISIIOT CBOIO AKTHB-
HOCTb, KaK B JIMITUTHOM, TaK U B BOAHOU (aze [6—8].

benku Moiioka. AHTHOKCHIAHTHAST aKTHB-
HOCTb MOJIOYHBIX O€IKOB O0YCIIOBJIEHA, B TIEPBYIO
o4epeib, aHTHOKUCIUTETIEHBIMHA CBOHCTBAMH CHIBO-
POTOYHBIX OEJNKOB, B YaCTHOCTH XEJIaTHPOBAaHHEM
Keresa JaKTOEepPHHOM U CBS3BIBAHIEM CBOOOIHBIX
PaAMKAIIOB CEpOCOIEPKaIIMMI AMHHOKHCIIOTaM [9, 13].
ChIBOpOTOUHBIE OENKH, KPOME TOTO, MOBBIIIAIOT
YPOBEHb Ty TaTHOHIIEPOKCHIA3bI, KOTOPASI SBIISETCS
OJTHUM U3 HauboJiee 3HAUMMBIX BOJIOPACTBOPUMBIX
KOMITOHEHTOB aHTHOKCUJAHTHOMN cucTtemsl [9, 14].

JlakTOeppHH — 3TO JKENe30 CBS3BIBAIOIIUIA
rmukonporenH. JlakrodeppuH  BEBIIONHSET —He-
CKOJIbKO OMOXUMHYECKUX BAXKHBIX (DYHKIIHIA, B TOM
qrcIie: CBA3BIBAHUE Kelle3a, TOTJIONICHNE Kele3a;
MIPOSIBJICHHE OaKTEPHUOCTATHIECKOTO U OaKTEpH-
LUIHOTO JICHCTBUSI, a TAKXKe, BBITIOTHEHNE (DYHKITUH
¢akropa pocra [9, 14, 15].

Cesi3piBaHrEe  JIAKTOEPPUHOM  JKejie3a
WHTHOUPYET TpeBpalleHre IMEePeKUCH BOAOPOIa
B THJIPOKCHJIBHBIA pajuKall. AHTHOKCHIAHTHEIE
CBOWCTBa JaKTO(eppruHA TPOSBISIOTCS, TaKXKeE,
B CLIOCOOHOCTH €T0 CBSI3bIBATH JIMIIOOIHCAXaPHUIIBL,
OrpaHUYMBAs, IPH ITOM, 00pa30BaHUE UMH CBOOOI-
HbIX pagukanos [13]. Kpome Ttoro, nakrodeppun
aKTHUBHUPYET HEKOTOpPbIe (hePMEHTOB aHTUOKHCIIH-
TeNnbHOM cuctemsl [14, 17].

Kazeun. KazenHoBble ¢pakuun OeIKOB
MOJIOKA TIPOSIBIISIFOT MEHEE BBIPAKEHHYIO aHTHOKCH-
JAHTHYIO aKTUBHOCTb M BBICTYIAIOT, B OCHOBHOM,
B Ka4€CTBE MOTJIOTUTEIICH aKTUBHBIX ()OPM KUCIIO-
pona. Hapsimy coatum, ocratkm ¢ochocepuHa,
COEIIMHEHHBIE C MOJISKYJIAaMH Ka3eHHa W HEOpraHu-
geckuM (ocdaToM, MOTYT CBSI3BIBATH HETeMOBOE
xkene30. Kazenn cocoben, Takke, HHTHOMPOBAThH
KaTaJn3upyeMoe JINIIOKCUTEHA301 ayTOOKUCIICHHE
nunuaaos [6,8,18].

®epMeHTbl. DepMEHTHI MOJIOKA, COCTaBIIA-
IOLIMe aHTHOKCUAAHTHYIO CHCTEMY, OTIMYAIOTCS
T10 TIPUHITAITY CBOETO nelicTBus. Hekoropeie dep-
MEHTBI TPeIOTBpAIAlOT 00pa30BaHUE PAUKAIOB
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WM HEUTpanm3yioT ux neiicteue. Jpyrue dep-
MEHTHI KaTaJU3UPYIOT CHHTE3 WIIM pereHepaluio
He(hepMEeHTATUBHBIX aHTHOKCHIAHTOB [19, 20].

KcanTnHOKCHIa3a OKHUCIIIET pa3iuYHbIC
QTBICTHABI U ITyPHUHOBBIC OCHOBAHMS (KCAHTHH H Jp.)
JI0 COOTBETCTBYIOIIMX KHCIOT. laHHBINA (epMeHT
o0JamaeT, TaKkKe, CIIOCOOHOCTHIO BOCCTAHABIMBATH
HUTPATHI B HUTPUTHI [21-23].

KcanTuHOKCHaa3a mpenacTaBiseT CcoOoM
CIIOKHBIH ~ MONMOA0(IaBOPEPMEHT,  KOTOPHIN
BBIICIISIETCS] KIIETKAMU MOJIOYHOM skerne3bl. SIBnsercs
OCHOBHBIM OEJIKOBBIM KOMIIOHEHTOM 000JI0ueK
JKUPOBBIX IIAPUKOB M HAXOIOUTCS HA UX BHYTPCH-
Helt moBepxHocTH [24,25]. B 000m0uKax sKHPOBBIX
LIApUKOB cOcpenoToueHo mopsaaka 80% KcaHTH-
HOKCHJa3bl OT OOIIEro KOJIUYECTBa €€ B CHIPOM
Moutoke [23, 26, 27].

Cynbdruapuwiokcunia3za.  AHTHOKCHIQHTHBIC
CBOICTBa (pepMEHTA MPOSBISIOTCS B CITOCOOHOCTH
KaTaJIn3UpOBaTh B MIPUCYTCTBUU KHUCIOPOJIa OKHC-
JeHue cynbQruapmibHbIX rpymm B L, D-niucreunne,
B BOCCTAHOBJICHHOM TJTyTaTHOHE U B ICHATYPUPOBAH-
HBIX Oenkax [8, 19]. Spnsiercss HATHBHBIM pepMEHTOM
MOJIOKA, OOJIbIasi 4acTh KOTOpOro (okoio 55%)
HaXOJAUTCS B TII00YJIMHOBOM (pakunu, okoso 23%
(depMeHTa CBSI3aHO C OOOJIOUKAMH  YKHUPOBBIX
LIapHKOB 1 0KoJIo 21% cBsi3aHo ¢ KazenHoM [ 19, 20].

JlakTomepokcuaasa — KaTtaau3upyeT OKHCIe-
HHE THOLIMAaHATa C IOMOIIBIO — MEPEKUCH BOJOPOIa
¢ 00pa3oBaHUEM THOLMAHOTEHA, KOTOPBIH 3aTeM
THUAPONU3yeTCs 10 THurnoTnonuanara [7, 14, 28].
Jlakronepokcuaasza SBISIETCS BTOPBIM IO paclpo-
CTpaHEHHOCTH ()EPMEHTOM B MOJIOKE M €70 OCHOBHAsI
POTb 3aKJIIOYAECTCS B 3alIUTE MOJOYHOW >KEJIe3bl
Y KUILIEYHUKA MIAJICHIEB OT OaKTepHAIBHBIX WH-
(hexrmii. MoxeT MHMMOMPOBATH POCT M METa0O0IH3M
pa3IMYHBIX BWAOB MHUKpoopranm3mos [29, 30].
AHTUMHUKPOOHBIH 3P (DEKT ITaKTONepOKCHAA3HOM
CHCTEMBI OOYCIIOBIICH €€ CIOCOOHOCTBIO KaTalu-
3UpPOBaTh B MPUCYTCTBUM TIEPEKUCH BOJOPOAA
OKHCJICHHE THOIMAaHATa C TIOJTyYeHHEM TUITOTHOIINA-
HaTa ¥ TMIOTHOLMAHOBOM KHCIIOTBI; W OKHUCIICHHUE
Woda ¢ IOJyYEHUEM TUIIOMOauTa W TMIOMOAHON
KHCJOTBL. DT COEAMHEHMS BCTYHAIOT B PEAKLIUIO
C MUKPOOHBIMH  CYJIb(OTHIPWIEHBIMU TPYIIAMH,
WHTUOMPYSI pa3iniHbIe KJIeTouHble QyHKIMH. JlakTo-
TIEPOKCHIa3a KATATM3UPYET HHAKTUBAIHIO IIIUPOKOTO
CIEKTpa MUKpoopranusmos [31, 32].

Karamaza oxucnsier mepokcuzx BOAOPOIA.
B pesynbraTte peakuun o0pa3zyroTcs BoAa U MoJie-
KyJIApHbIA Kucnmopoj. Karanmaza — 3TO KpyHHBIM
(depMeHT, collepXKalliii TeM-CBSI3aHHOE JKEIe30
B CBOEM aKTHBHOM ydyacTke. Karamaza oOmamaer
OYEHb BBICOKOH cItocoOHOCThIO paszpymmats Ha Oa,
U C TOUKH 3peHHus Konudectsa Monekys Haz Oz, pas-
Jararoliuxcs B MUHYTY Ha MOJEKyly (epmeHTa,
OHa SIBJISIETCS] OAHUM M3 CAMBIX aKTHBHBIX U3BECT-
HBIX (hepMeHTOB [6, 8].
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I'myratnonnepokcupasa yganser H.O: mu
JIPyTUE MEPOKCUIBI C BHICOKOM CKOPOCTHIO. JlaHHBIM
(hepMeHT SBISCTCS OJHOW W3 OMOJOTHUYECKH aK-
THBHBIX ()OPM CeJIeHa B KOpOBBEM MoJioke [8, 20].
Ero cenenorpyrmma okucisieTcsl epeKnchlo, a 3aTeM
BOCCTAHABIIUBAETCS TIIyTaTHOHOM, KOTOPBIN TIpe-
BpalllaeTcs B OKUCJICHHBIM TiayTaTHoH. CeneH
crierp(pIecKy BKIFOUaeTCs B OSITKM B BUJIE CEJICHO-
mucrenHa [6, 7]. OH Taxke MOXET ObITh BKIFOUECH
B KauecTBe celeHOMeTHOHWHa. CelleHOInCTenH
BXOJTUT B COCTaB aKTUBHOT'O I[CHTPA TIyTaTHOHIIE-
pOKcHaa3bl. AKTUBHOCTD TIIyTaTHOHIIEPOKCHIA3HI
3HAYUTENHHO KOPPEIUPYET C KOHLIEHTPAIMEH celeHa.
I'myratnoHmepokcrugaza B MOJIOKE CYIIECTBYET B
CIIO’KHOHM (hOpMe, TPUKPEIUIEHHON K BBICOKOMOJIEKY-
JSIPHBIM OeNIKaM BHYTpPH Ka3eHHOBOH (pakim [6, 20].

Konnenrpamus manHoro ¢epMeHTa B KOpPO-
BbeM MoJIoke kojebnercs ot 12 1o 30 en./mi u ero
aKTUBHOCTH, B OCHOBHOM, 3aBHCHT OT KOHIICHTPAIIUH
celeHa. AHTHOKCHJAHTHAsl aKTHBHOCTb U COZEp-
YKaHWE CeJleHa CHIDKAIOTCS C MPOTPECCUPOBAHUEM
nmakTtanuu [8, 19].

LepyrnomnmasmMuH pa3pyliaeT CyrnepoKCHIpa-
JIMKaJ KKCIIOPO/ia, TIPEA0TBpAILast aKTUBALHIO TIepe-
KHCHOTO OKHCJICHHS IOJMCHOBBIX KHCIIOT [6,19].
[IpencraBusier co00il  METAJUIOTIIMKONPOTEHH,
obnmamaonuii  aHTHOKCUIAHTHBIMA CBOWCTBAMHU
W OKCHJA3HOW aKTHBHOCTHIO. Llepynomnazmun
paccMaTprBalOT KaK CHEMU(PUIECKAN TEePEeHOCTUK
Meau. Menp B MOJIOKE MPUCYTCTBYET B HEJJHATIH3Ye-
Mot popme u 75-80% ee BXxOaUT B cocTaB hepMeHTa.
Lepynonna3MuH — YHUKAJIbHBIA UICTOYHUK MEU JJIS
HOBOPOXKJCHHBIX, KOTJa OHH eIle He CIIOCOOHBI
CaMOCTOSITENILHO TOJJIEPXKUBATh OalaHc MeaH
B opranusme [8, 20, 33].
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JlumonHas kucnota. JIMMOHHas KucloTa
HE TIPOSIBIIAIOT BBIPAXXEHHBIX aHTHOKCHIAHTHBIX
CBOWCTB, HO CIIOCOOHA TIOBBIIATH AHTUOKHCIUTEIb-
HYIO aKTHBHOCTB 00J1ee «CHITFHBIX) aHTHOKUCITUTENEH
3a CYeT XeJaTHPOBaHMs TOJIMBATCHTHBIX METAJIOB.
Takne BCIIECCTBA HAa3bIBAIOTCA CHHCPrucraMu
anTrokucautenei [7, 10].

T'opMOHBL. AHTHOKCHIAHTHBIE CBOMCTBa
TIPOSIBITSIFOT, TAKKE HEKOTOPBIE SHIOTEHHBIE TOPMOHBI
(KOpTUKOCTEPOUIBI, ICTPOTCHBIN TPOTECTEPOH),
BEITIOJTHSAIONIME BaXHBIE (DYHKIIMH B PETYISIIAA
METa0OJIUIECKUX TIPOIECCOB B OPTaHU3ME JKH-
BOTHOTO [6, 8, 34].

Mouesas kucinora. [IpeacraBurenem Heben-
KOBBIX a30THUCTBIX COEAMHEHUIT B MOJIOKE SIBIISIETCS
MoYeBas KUCIOTa, KOTOpasi BBHIMOJHIET (DYHKINUU
AHTHOKCHJIAHTA MyTEM MHIHOUPOBAHUS AKTUBHBIX
thopm kuciopoma. Kpome Toro, MmoueBasi Kuciora
CIOoCOOHA CBSI3BIBATH ITEPEXOTHBIE METAJUIbI, TAKHIE
Kak jkene3o. [IposiBisieT cBoOiCTBAa CHHEPTHCTa
B KOMITO3HMIINH C TOKO(EPOILIOM M aCKOPOMHOBOM
kucioroit [7, 8, 10].

3akIoueHne

AHTHOKCHIAaHTHasI CHCTEMa MOJIOKA BBIIOJI-
HSIET BOKHYIO OMOXMMHYECKYIO (DYHKIHIO, HHTHOU-
pys CBOOOTHOPAIMKATIEHOE NMEPEKUCHOE OKHCIICHUE
JIMIIUIOB M CHIOCOOCTBYSI COXPAaHEHUIO HAaTHBHBIX
CBOMcTB MoJoka. OnpeneneHue oOLIeH aHTHOK-
CHJIQaHTHOW AaKTHBHOCTH MOJIOKa MOXET OBITH
OrnomMapKepoM ero OMOIOTHIECKOM IIEHHOCTH, 9TO
TIO3BOJIMT BHIOMPATH MEPCIICKTUBHBIC HATIPABICHUS
nepepaboTKH MOJIOKA B TPOMBILIEHHOCTH U MPO-
THO3UPOBATh €r0 XPAaHUMOCTIOCOOHOCTb.
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