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Tyiiin

Makanazna Tyite cyTi TabuFH GyHKIHMOHAIABI OHIM PETIHAE CUIIATTANabl, OHBIH XUMUSUIIBIK KYPaMBl,
¢usukanblKk KacueTi Oacka jkaHyapinap cyTiHeH epekmienedai. CyT KypamblHIA ajgaMm ar3achlHIa
CHHTE3JICIMCHUTIH MaHBI3Ibl MOJMKAHBIKIIAFAaH Mal KBIIIKBULAAPBIHBIH, TPUALMITIIHIEPUATEPIH,
OUALWINIMNEPUATepAiH,  KenTereH  QocomununarepAin  OMONOTHMSIIBIK  KYHIBUIBIFBI  JKOHE
AHTHKaHIEPOTeH i, aHTUMHKPOOTHIK, KAOBIHYFa KapChl )kKoHE MMMYHOCYIPECCHBTI KaCHETTEPi pacTallbl.
byrinri Tanga nHOEKIUSIIBIK aypyIapAblH OpIlyi )KOHe aHTHOMOTHKTEPre KapChl MUKPOOPTaHU3MICPIiH
TO3IMAUIITIHIH apTybIHA 0aHIaHBICTEI, Mal KBIIIKBUIIAPEIHBIH AHTHUMHKPOOTHIK OSIICEHIUTITIH aypyIapsl
emzeyqe koHe NMpoQWIaKTHKaAa KOJJaHylda TanThpMac 6HIM PETiHIE YCBIHBUIAIbl. Byl >KYMBICTHI
3epTTeyiH MakcaThl — TYHe CYTiH eMIiK MakcaTTa KOJIJaHy MYMKiHAIKTEpi >KoHe Mail KBIIIKBUIIBIK
KYPaMBIHBIH €pPEKIIENIKTEPi TyPalbl 9/IEOUET JepeKTepiH Taay.

KiarTi ce3nep: cyT Maiibl, CYT Mali KbIIIKBUIIAPbL, aHTUMUKPOOTHIK O€ICEHALTIK, TYHe CYTi.

Byriari TaHma cyT MaWbIHBIH Kypamaac OemiKTepi, ITYyphIC TaMaKTaHY »OHE JIEHCAYJBIK
apachIH/Iarbl OAMIAHBICTHI TYCIHY JKOHE OMip CAJIThIH KaKCapTy, aypyAblH aJlbIH aly >KOHE oJl-
ayKaTThl )KaKCapTybIH HET13T1 TYKbIpbIMIamMalapbIHbIH Oipi ekeHi 6enrisi. Cublp cyTiHeH O6acka
OapibIK CYT JKOHE CYT OHIMAEpIH TYThIHYBI COHFBI 50 kbuina Oapiblk enaepae 17% ecken [1].
CyT amaMpap MeH »KaHyapyiap YIUIiH €H MaHBI3[bl TaramJIapAblH Oipi OOJBIN CaHANAIbI KOHE
KeMipcynap, OenokTap, Mailigap, BUTaMUHIEpP OHE MHHEpallbl 3aTTap CHUAKTHI MaHBI3IbI
KOMITOHEHTTEpiHE OalIaHBICTHI TOJBIKKAHIbl TaMaKTaHy peTiHae oapekeT ereni. CyT Kypambl
KemnTereH QakTopiiapra TOYeINIi, MBICATbI, XaHyapJblH EHCAYJBIFBI, ocipece CyT Oe3iHIH
Karaanbl, (HOTONEPUONTHIH KbUI ME3TUIIepiHe acepi, KaHyapblH TaMaKTaHYbl, TeHETUKAJIBIK
bakTopiap xKoHe CYyT caKTay TeMIIepaTypachl.

CyT MaiibIHBIH KYpaMbIHJIa aJ1aM aFr3achlHJa CHHTE3eIMEHTIH MaHbI3Ibl TOJTUKAHBIKIIAFaH
Mai KBIIIKBUIIAPhI, KBICKA TI30€KTI Mail KhIIKBLIIAAPHI, KenTereH GochoUmuaATep KoHe Maiaa
epuTiH BUTaMuHIEep Oap. MyHBIH 09pi CyT MaibIHBIH Oipereil OMONOTHSIBIK KYHIBUIBIFBIH
AHBIKTAWUIEL.

Cyrre TabburFaH crHeuu(UKaIbIK €eMeC CEKPeTOPIBIK KOpPFaHbIC (hAaKTOpiapbl TeK
OMBIPTKAJIbI JKaHyapiapa Ke3[eCeTiH aHTUACHEJep CHUSKThl aJanTHBTI UMMYHIABIK XYyHeaeH
(rtoreHeTUKANIBIK TYpAe OypbIH Maiifna OosnraH Tya OITKEH KOpFaHbIC XYyHeciHiH Oemiri 6obIn
Tabbutanel. by crnenudukanblk emMec KopraHbIC (hakTopiapblHA JUMHUATEP, JaKTO(EppHH,
JAKTONEPOKCH/Ia3a, JU30LMM JKOHE pELENTOPIBIK OJIMrocaxapuarep xaraiasl. MyHnaai
cnenuduKaiblK emec GakTopiap BUPYCTapAblH, OaKTepUsIap/IblH, KapanailbIMIbLIapIbIH KOHE
0acka MMKpOOPTaHM3MJAEPHIH >KYKMAJbUIBIFBIH ~ MHAKTHBALMSTIAY HEMece TOMEHJETYl
KOPCETIITEH.

Tyiie cyTiHIH Mail KypaMbl >KOHE CHBIP CYTI Malibl KYpaMbIHaH €PEKIIeIiTi

CoHrbl Ke3/1epi Tyle CYTi eM/IIK JKOHE TaFaMJIbIK KacueTTepiHe OaillaHbICTHI ICHCAYIIBIKTHI
HBIFAUTYy/Ia €peKIIe OPBIH aJIbIN OTHIP. Tyle CyTiHIH MalfHBIH aJre3usFa )KoHe OaKTepHsIFa KapChl
KacueTTepi aHbIKTanFaH. Tyie cyTi Maiibl TyHipiIikTepi ycak OOIFaHIbIKTaH CIHIMIUIIT )KOFapHlI.
Kypambinaa xonectepyH MeH KaHBIKKaH Mail KbIIIKbUIAAPHl MOJIIIepi TOMEH, MaHbI3/Ibl Mail
KbIIIKbUIAPBIHBIH JCHIeH1 CUBIP CYTIHE KaparaHa KOFaphl.
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Maii - Tyiie CyTiHIH MaHbBI3/bl Kypamaac 0eJiri, OHbIH ilIiHAe TaOuFu MaiapabIH Kypaeni
KOCIIachl, SFHU KypaMblHIA TpUTIHLEpUATEP, GochOoIUMUATEp, XOJIECTEPUH >KOoHE Oacka
anemeHtTepaeH Typanel [2, 3]. Ty#e cyrimgeri Tarel Oip TOH JMOUATI  KAacHeTI
TIOJIMKAHBIKIIAFAHHBIH Mal KBIIIKBUIAAPHI, SFHH aib(a-JIMHOJIEH KBIIKBUIBI, 3WKO3aleHTacH
KBIIIKBLIBI JKOHE apaxWJIOH KBIKBUTBI [ 4, 5] , CyTKOpeKTuiepaiH 0acka TYpJiepiHiH CYyTiMeH
CAITBICTBIPFaH/Ia, JIMIUAIATEPMEH OaiJIaHBICTBl JKYPEK-KaH TaMbIpjapbel aypyjapbl Kaymi Oap
ajaMmJap YIIiH MalIbIH €H KaKChl K31 peTiHae OaiikanraH [6].

4.49%0.79 %

® Cy%
AKyb13%
® Mai1%
Jlaxrosa %
® K%

Cyper 1 — Tyiie cyTiHiH XUMUSIBIK KypaMbl [41]

CoHFBI KBUTIAPHI KYPaMBIHA OUOJIOTUSIIBIK OEJICEeH/II KOMIIOHEHTTEP1 )KOFaphl KaHBIKKAH
a3 JKOHE KOFaphl KaHBIKIIaFaH CYT OHIMJIEPIH JaMBITyFa Ken KeH11 Oeminyne. COHbBIMEH Kartap,
CYT MaiibIH/1a K€3/IeCEeTIH KOMIIOHEHTTEP IIH KeH ayKbIMBIH aHBIKTAy/1a alTapIBIKTal MPOTrpeccKe
KOJI KeTKi3unai. Ochutaiiia, Tyle CYTiHIH Malbl )KOHE OHBIH aJlaM JICHCAYJIbIFbIHA dCepi TypaIbl
KOINTEereH 3epTreyiep Kyprizingi. Tyle cyTi MeH agaM JAeHCayIbIFBIHBIH apachklHaa OH OailiaHbic
TaOBUIIBI, OYJI TYHE CYTIHIH MaiJIbl KOMITOHEHTTEPIH TaHY/IbIH KOHE OFaH Ial/1ajIbl TaFaM PETiHJIe
KO3KapacThIH KYpT e3repyiHe okemni. Tyie cyTiHiH Maifbl 0acka CYTKOPEKTUIep CYTiHIH
MaiapblHaH epEKIIeNiri, OYJI OHBIH a/laM aF3achblH/a OHAW KOPBITHUTYBIH/IA.

KanplkkaH Maii  KBIIKBUIZAPBI, TYHE CYTIHAE CHBIP CYTIMEH CalbICTBIPFaHA
MOHOKAHBIKIIaFaH Mail KbIIIKBUIAAPHl MEH TOJMKAHBIKIAFaH Mai KBIIIKBLUIAPBIHBIH JICHTeHi
JKOFapbl. ¥3bIH Ti30€KTi Maif KbIIIKBIIAAPHI )KoHE KaHBIKKAH Mail KbIIIKbUIIAPHI TYHE CYTIHIE KHi
Ke3zeceni, Oyl ojapra JUMHITEPMEH OalIaHBICTHI JKYPEK-KaH TaMbIpiiapbl aypyJIapblHBIH
xuimirin 35-50% Temenneryre epekiie MyMKiHik 6epeni [7]. Tyiie cyTinmeri Mail KbIIIKbUIIAPHI
aHa CYTIMEH CaJIbICTBIPFaH/Aa KOHBIOTAIMSsIIAHFAH JIMHOJ KBIIIKbUIBIHA Oail. JIMHOJ KBIIIKBLIBI
KaHJIaFbl TJIFOKO3aHbl TOMEHJIETY/IET1 apTHIKIIBUTBIKTAPBI YIIIH TAHBUIIBI KOHE OCTEOTIOPO3IBIH
aIJIBIH ajajibl, Mal aJiMacyblH »aKcapTaJbl >KOHE WMMYHIBIK KyiWeHl Oencenmipeni [8, 9].
ConbIMeH KaTap, OyJ1 acKa3aH, TOK 1IIeK, CYT 0e31 koHe Tepi KaTep:i iciriniy naiia 60ybiHa sxoHe
epiryiHe xoJ 6epmeiiai. CoHbIMEH KaTap, JMHOJ KBIITKBUIBIHBIH U30MepJIepl CEMI3TIKTIH alablH
alyga MaHBI3ABl POl aTKapaThlHbl Oenrimi. Tylie CyTiHIH Maibl ONeTTe KOITEreH eMIiK
KacueTTepre ue, ce0e0l OHBIH KaHT nuadeTiHe, OakTepusFa, BUPYCKa, KaObIHYFa, THIIEPTCH3USFA
KapChl ’KOHE TUMO0AJUICPTeH/II KaCUETTePl aHBIKTAIIFaH.
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Kecte 1- Op Typti CYTTiH CalBICTHIPMAJIbI TYPJEC XUMHSUIIBIK Kypamsbl [42]

Typi Cy% Axkys13 % Maii % Kyn % JlakTo3a %
Tyite 86-88 3.0-3.9 2.9-54 0.6-0.9 3.3
Cublp 85-87 3.2-3.8 3.7-4.4 0.7-0.8 4.8-4.9
Bydanno 82-84 3.3-3.6 7.0-11.5 0.8-0.9 4.5-5.0
Koit 79-82 5.6-6.7 6.9-8.6 0.9-0.1 4.3-4.2
Emki 87-88 2.9-3.7 4.0-45 0.8-0.9 3.6-4.2
Anam 88-89 1.1-1.3 3.3-4.7 0.2-0.3 6.8-7.0

Tyiie cyTi MalibIHBIH Mail KbIIIKBUIIBIK KYPaMbI

Tyiie cytinin maiibl 1,2-5,4%, xanmsl Tyite cyTiHiH 3,29% Kypaiiasl [10] xoHe HeriziHeH
TPUAITWITIUIIEPUHICP ICH, COH/Taii-aK X0JIeCTepUH MeH (pochomunuarepaeH Typaibl.

CyT MaiiblHBIH Mai KBIIIKBUIIBIK KYpambl KypJelli JKOHE KaHBIKTBUIBIK JICHreiiHe
0allTaHBICTHI YIII TOTKA JKIKTEJE/].

KanbpIkkaH Maii KBIIIIKBUTAAPHI €H KO TapaJiFaH Mail KbIIIKbUTIAPEI OOJIBIT Ta0bLIAIbI JKOHE
Tylle cyTiHAE CHUBIp CYTIMEH canblcThipranaa (46-66%) TemeH mailbi30eH >Kaiumbel Mait
KBIIKbLIAAPBIHBIH 78,33% kypaiiast [11]. EH 6acbkiM KaHbIKKaH Mail Kekeuiaapel C16:0, oman
keitin C18:0 xone C14:0. lueranbik Typroiaan anranaa, C18 KaHBIKKAH Mald KBIIIKbUITAPBIHBIH
JeHCcayIbIKKa OeiiTapan ocep eteTini aubIKTamabl, at C14 sxoHe C16 KaHBIKKAH Maii KbIIIKbLIIAPhI
3USHABI TN CaHajaabl, OWTKEHI ojap aaaMJapAarbl CapbICyJarbl TOMEH ThIFbI3bIKTAFbI
JUTIONPOTENH XOJECTEPUHIHIH KOFaphl KOHIIEHTPALUACHIMEH OaitnanbIcThI [12]. Kanbikkan Mait
KBIITKBUIIAPBIH  KOII KaObUIAay JCHCAyJIbIKKa Tepic ocep eTeli, OWTKeHI oy n-6 wmai
KBIIIKBUTAPBIHBIH METa00MM3MIH TEXKEW I KOHE TMOJUKAHBIKIAFaH MaWIapblH TaMIIbUIBIFBIH
tyasipaasl [13]. CoHbIMeH KaTap, KaHBIKKAH Mai KBIIIKbUIIAPBIHBIH KOT TYTHIHBLTYHI JKYPEKTIH
UIIEMUSUIBIK aypybl KaymiHIH KorapbuiaybiMeH OaiinmanbicThl [14]. Anbikranran (C10-C14)
KaHBIKKAH Mail KBIIIKbUIIAPBIHBIH 1ITiHE opTalia Ti30eKTi Mail KbIIIKbIIAAPBIHBIH alTapIIbIKTal
KOHIIEHTpAIUsCH Oap. by maiinansl acmekT, oMTKeH1 opramia Ti30eKTi Mail KhIIIKbUIIAPHI Y3aK
Ti30€KTI Mail KBIIIKbUIIaphIHA KapaFaH/aa OHAal KOPBITBUIA I jKoHe MeTabom3aeHeAl [15]. Tyite
- 1enono3a ameity apkeUibl (C4-C8) Mail KbIIKBUIIAPBIH TY3€ alaThlH KYHIC KalbIpaThIH
kanyap. Amaiina Tyie cytingeri (C4-C8) kaHBIKKaH Mai KbIIIKbUTIAPBIHBIH KOHIICHTPAIMSCHI
KOl MEH eIIKi CHUSKTBI KYHiC KalbIpaTbIH KaHyapiapAblH Oacka TypJjepiMeH CajbICTBIpFaH/Ia
ToOMEH. byJl TOMEH KOHIIEHTpAIlUSHBIH BIKTUMaJ TYCIHIIPMECI HE CYTKE IIbIFapbUIFaHFa JeHiH
Ty#ie TiHAEpiHAETI >XbUIgaM MeTabonu3MMeH OaimaHbIcThl OoNybl MyMKiH [16], Hemece
TyhenepaiH 0acka KOpeKTeHy ofeTTepi. by Tyiie cyTiHe Kellip epekie TaraMIbIK KacHEeTTep
Oepeni, eiTkeHi (C4-C8) KaHBIKKaH Mail KBIIIKBUIIAPBIHBIH MeJIIIepi aHa CYTiHE >KOFapbl
TOpEeKe e yKeac.

MoHOKaHbBIKIIaFaH Mai KBIIIKBUIIAPHl TyWe CYTiHIH MaiblHAa Ke3JeceTiH Mai
KBIIIKBUTIAPBIHBIH EKIHII TYpi OOJBIT TaObLIaabl, HETi3iHEH OlenH KbIKbIIbIMEH (18:1 n-9)
YCBIHBUIFaH, OJ1 Mail KbIIKBIIAPBIHBIH Kbl KYpamMbIHbIH 5,15-32,88% Kypailiasl, oaH KeifiH
MagIbMUTOIN KBITIKBUTH (16 :1). Tyiie cyTiHIH MailbIHIaFbI O1p KaHBIKIAFaH Mall KBIIIKbUIIAPBIHBIH
MeJepi 0acka CYTKOPEKTUIEpiH CYT MaiinapblHa Kaparanjga Oipmama »xorapsl [17]. Tyiie
CYTIHAECTI MOHOKAHBIKIIaFaH Mail KBIIKBUIAAPBIHBIH JKOFAphl JEHIEHl apTKbl IIIEKTE
(depMeHTaLUAHBIH OasyidaybIMEH HeMece Tyile CYTiHAeri MOHOKAHBIKIAaFaH Mai KBIIIKbLIIAPhI
MEH TOJIMKAHBIKIIaFaH Mail KBIIIKBUIAAPBIHBIH OMOCHHTE31HE KAyanThl Mall KBIIIKbUIIAPBIHBIH
necatypa3sa OelceHAUITIHIH XKoFapblIaybIMeH Tycinaipineni [18].

[TonukaHbIKITaFaH Mal KBIIIKBUIIAPHI TYHE CYTIHJET] JKaJIbl Mail KbIIIKbUIAAPBIHBIH 2,7—
8,46% Kypaiiasl, 0y cublp cyTiHeH xorapsl (1,89%) [19], 6ipak ana cyrinen (10-20%) ami ge a3.
Kyiiic xaWpIpaThlH >KaHyapijapaa OaKTEepHsUIBIK OHOTHIPOTeHU3ANMsIFa OalJIaHBICTBI ONIETTE
MOJIMKAHBIKIIAaFAaH Mail KBIKBUAApEl a3 Oonaabl. AlTa KeTy Kepek, IMOJMKAHBIKIaraH Mai
KBIIITKBUIIAPHl KaHA TYFaH HOPECTENEpAiH MUBIHBIH OCYyiHe, COHJali-aK TOp KaOBIFbI MeEH
TaHBIMJIBIK (DYHKITUSITIApBIHA MAHBI3BI pOJT aTKapaabl. [loMKaHbIKIaFaH Mail KbIITKBUTIAPBIHBIH
imriage uHON KBIKBUTEI (C18:2 n-6) jkK0HE -TWHOJICH KBIMIKBIIBI COMKECIHIE Herisri N-6
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MOJIMKAHBIKIIAaFAaH Mai KBIIIKBUIIAPH! JKOHE N-3 TMOJIMKAHBIKIIAFaH Mail KIIIKbUIIAPHl OOJIBITT
Tabbu1aael. JInnoneH Kpimkbuibl 0,17-3,31% apanbiFbiaaa, ajl o-TMHOJICH KBIIIKBUIBI Kbl Mai
KbIIKbUIAApeIHBIH 0,05-2,16% apansirbiana Oonansl. Tyile cyTiHAeri Mail KBIIKbLUTAAPBIHBIH
nmalbI3bl aHa CyTiHe Kaparanaa 4-16 ece Temen [20], AereHMeH TyiHe CYTIHAETI JMHOI
KBIIIKBUTBIHBIH MTAWbI3bI CUBIP CYTiHE KaparaHsa skorapser 1,12% [21].

Kecre 2- Tyiie cyTi MaiibIHBIH Maii KbIIIKBULIBIK Kypamsl [43]

Maii KpIIIKBUIBIHBIH TYpJIepi Menepi %
JIunon 3,1558+0,4472
JInHonen 0,9187+0,2139
ApaxuioH 0,0299+0,0127
Kanblknaran Mail KbIIIKBUIIAPBIHBIH CYMMACHI 61,7018+2,5735
MOoHOKaHBIKIIaraH Mail KbIIIKbUIIAPbIHBIH CyMMAChI 32,9150+2,6181
IonuKaHbIKIAFaH Mai KbIIIKBLIIAPBIHBIH CYMMAChI 5,1262+0,2700
Owmera-3 0,6067+0,0072
Owmera-6 4,5195+0,2637

0-JTMHOJICH KBIIMIKBUIBI CYTTEr1 HEri3ri omera-3 mail KbIIIKbUIBI OOJbIn TaObutanbl. Tyiie
CYTiHZET1 O-TMHOJICH KBIIIKBUIBIHBIH YJleci aHa CyTiHe KaparaHna | ece >KoHEe CHUBIp CYTiHE
kKaparanaa 10-13 ece korapbl €KeHi aHBIKTAIBI [22, 23], OYJ1 OHBIH aHTHAPUTMUSIIBIK dCEPIMEH,
HEBPOJIOTUSUIBIK O€JICEHAUTIKKE OH dcepiMeH (OpTaJbIK KYHKe KYHECiHIH 3aKbIMIaHybIH a3aiiTy
ApKBUIBI) KOHE XYPEKTIH HUIIEMUSIIBIK aypyblHAaH KOPFAaWThIH ocepiiepiMeH OaiyaHbICThl. Tyle
CYTiHIH MalbIHJa KYHIC KalbIpaTbIH KaHyapiapAblH OMOTHApIIEHYI Ke3iHae TY31J1eTiH OipHere
TYPJ1i ©30MepIiepi 6ap KOHbIOTAIUSIIAHFAH JTMHOJ KBIIIKBUIBI fa 6ap [24]. PyMeH KbIIIKBUIBI )KOHE
C12 Tyiie cyTiHIe Ke3[eceTiH €Ki HEeri3ri pyMeH KbIIIKBUIBIHBIH H30Mepiepl Oobi TaOblIabl,
CoMKeciHIIe >Kalrbl Mal KeImKeuaapsiaby 0,80 £ 0,15 xone 0,06 + 0,02 xypaiinsr [25]. Ana
CYTIMEH CabICTBIPFaHNIa TYHe CYTIHIETi Maiijlap KOHBIOTAIUSUIAHFAH JIMHON KBIIIKBUTBIHBIH
KypaMbIH7a >KOFapbl 00mabl. KoHbIOTanusIaHFaH JIMHON KBIIKBUIBIHBIH ICIK JKacylIajgapbiHa
IIUTOTOKCUKAIIBIK ocepi Oap exeHi xabapianasl [26], OyJ1 OHBIH aJaM JIEHCAYJIbIFbIHA Al aTbl
€KCHIH KOpCeTe .

DWKO3aneHTaeH KhIIIKBUTBI, TOK03areKCaeH KbIIIKbUTBI )KOHE apaXHI0H KBIITKBLUTHI [ITaMAaJTbI
Meuiepae OalWKaiFaH TOJWKAHBIKIAFAaH Mal KBIIIKBUIAAPBIHBIH KaTapblHa jkaTtaabl. Tyie
CYTiIHIEri SHKO3aleHTAaeH KBIIIKBUIBIHBIH, JOKO3areKcaeH KhIIIKBUIBIHBIH KOHE apaxuioH
KBIIIKBUIBIHBIH MaibI3bl aHa cyTiHe Kaparanna (1%) temen ekenniri xabdapianel. Kepicine, 6ip
3epTTey Tyie cyTinae emmiek cyriHeH (tuiciHme 0,03 sxone 0,67 1/100 1) diiko3ameHTacH
KBIIITKBUTBI J)KOHE apaxu0oH KbIIKbUTH (THiciHie 0,14 sxone 1,35 /100 r) 6ap exkeHi aHBIKTaIbl
[27]. JerenmeH, OyJ1 HOTHXKeNEepi TylHe MEH aHa CYyTiHE KOCBIMIIIA 3epTTeyJIep JKYPri3y apKbUIbl
OJIaH 9pl pacTay Kaxer.

CyTreri Mail KbIIIKbUIIAPBIHBIH aHTUOAKTEPUSITBIK KACUETTEP1

Cyrreri Mail KbIIIKBUIAAPBIHBIH AHTUMHUKPOOTHIK KACHETI JKAKChl OCNTuIl JKoHEe Oy
KOCBUIbICTap OipHellIe jkacyaablK MaKcaTTapFa, COHBIH iIIiHe jKacyllla MeMOpaHachl MEH OHBIH
KOMITOHEHTTEPIHE dcep €Ty apKbUIbl OaKTepHsUIapIblH, CaHbIpAyKYJIaKTapAblH >KoHE Oacka
MHUKpPOOTapAbIH ©CyiH OoJabIpMaibl HEMece TIKEeJIEeH TIPIIUINTiH KOoFa ocep eremi. Mai
KbIIIKbUIAPBIHBIH MUKPOOKa Kapchl KaCHETTepl OHAaFaH Kbulgap OOibI 3epTein Kelel. xKoHe
OWI KOCBUIBICTAp ajaM MEH »KaHyapJjapJIblH Tya OITKEH WMMYHHUTETIHJE, O9CIpECe HIBIPHIIITHI
Kabarrap MeEH Tepijie MHUKpPOOTBHIK KaybIMIACTHIKTaH KOpFay YIIiH Kbi3MeT etemi [28-34].
JlereHMEH, MHUKPOOpPTraHU3MIepre Kapchl KaHa KOCBUIBICTApABI 13[IECTIPY JKOHE IaMBITYIBIH
TYPaKThl KKETTLTIr Ka3ipri Ke3le MHKpPOOTapIblH 3aMaHayd areHTTepre, ocipece aJaMHBIH
nopire Te3iMIi MHEGEKIHUSIapblH €MJeyre apHaJFaH JBOJIIOIUSACHIHA OalIaHBICTBI KEHIHCH
TaHBUIIBL.

Maii KpIIKBUTIAPBIHBIH CYTTiH KypaMbIHIa 00TYbl MUKPOOPTaHU3MI€ KApChl KACUETTEPiHE
OaliaHbICTBl KOINTEereH apTHIKIIBUIBIKTapFra Hue. ['pamM-oH JkoHe rpamM-Tepic OakTepusiapra,
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MUKOOAKTEpUsIIapFa, apxeiiepre, caHbIpayKyJIaKTapFa >KOHE allbITKbUIAPFA, KaOBIKIIAIBI
BUpYCTapra, KaparnalbIMAbUIApFa KOHE dYKAapHOTTHIK OajibIpiapFa Kapchl aHTarOHHMCTIK dcep
ereni [35, 36]. Hormwxecinae Mail KbILIKbUITAphl OPTYPJi OMOTEXHOJOTHSIIBIK —cajanapia
MUKpPOOPTraHU3MIe Kapchbl areHTTep Oonbln TaOblnaabl. ATam alTKaHAa, KaHbIKKaH Mai
KBIIKbLUTAAphl KanpuH KeIIKbUIEI (C10:0) sxoHe nmaypuH Keimkbutbl (C12:0) MukpoOKa Kapchl
OeJICEeHIUTIKTIH €H KeH creKTpiH kepcereni [37]. Kenreren sxkarnaiiinapaa 60¢ Maid KbIIIKbUIIAPHI
MUKPO- JKOHE MILTUMOJISIPIIBIK KOHIICHTpAIHsUIapaa MUKPOOKa Kapchl OCICEHAUTITIH KopceTe Il
[38].

Maii KbIIIKbUIIAPBIHBIH MHUKPOOKA KapcChl ocep €Ty MEXaHHM3Mi MHTHOMTOPJIBIK HeMece
MUATIK OOJMybl MYMKIH JKoHE OyJI KenTereH (akTopiapra, COHBIH INIHAE 3€pPTTENCTIH Mai
KBIIIKBIIBIHA JKOHE OHBIH KOHIICHTPAIMSChIHA, MaKCAaTThl MHUKPOOPTaHU3MIe J>KOHE OHBIH
(U3HOOTHSIIBIK KYHIHE J)KOHE ©3apa opeKeTTecyre OanmaHbICThl ocep ereni [39].

Maii KpIIIKbpIIAaphl aHTUOMO(MMIIBIIIK KacueTTepieH 0acka BUPYCKa Kapchl OMOIOTHSIIBIK
oencennunikTi e kepcerenmi. ComapiblH imIiHIE Mal KBIIIKBUIIAPBIHBIH KAaOBIHYFa KapChl
KacHeTTepiH Tepi MHEEKIUsuIapbl eMaey YLIiH KoiaaHaael. bipHeme 3eprreymrinep Mait
KBIIITKBUIIAPBIH JKBIHBICTBIK JKOJIMEH OEpUICTIH aypyiapabl eMJey >KOHE alJblH ally YIIiH
arentTep perinzae [40], conmai-aK KbI3blI UEKTIH aypyIapbIHbIH, TIC KAPUECIHIH >OHE acKa3aH-
1mex MHQPEKIUSUTAPBIHBIH aJJIBIH Ty YIIiH KOJITaHbUTFaH.

KopbITbIHABI

KopsiThiHIbLIAN Keme, CYT MalbIHBIH KypambiHaa 500-Te *KybIK Mail KbIIIKBUIIAphI 0ap aemn
ecenTenal  JkoHe OyriHri kyHre geiin  150-re  kywiFbl  aHbIKTaTFaH. CyT MalbIHBIH
tpuanmnraunepunaepi 400-geH acraMm Typiai Mail KbIIKBUIAAPBIHAH CUHTE3JENEIl, Oyl CYT
MalbIH OapJIbIK TaOMFHW MaljaapIblH imiHAeri eH Kypaemici erefi. CyT Mal KbIIIKbUIIAPHI TEK
KOPEKTIK 3aTTap peTiHlIe FaHa eMeC, COHBIMEH KaTap IIBIPHIINITH Kabarrapnaa maiina 0onaThiH
MHUKPOOTHIK MH(MEKIUsIApIaH KOpray )KYHEeCiH KYpalThIH MUKPOOKa KapChl areHTTEp PETIHJE JIe
Kbi3MeT erefi. CyTTiH JUMUATI (QPaKIUsIChl CYT TPUTIUIEPUIATEPIH MUKpPOOKA Kapchl Mait
KBIIIKBUIAPl MEH MOHOIVIMIIEPUATEPTe AaWHAIIBIPATHIH  JIUTIOJIMTHKAIBIK — OEJICEHIUTIK
HOTIKECIH/IE )KaHa TyFaH HOpeCTEeNep/IiH acKa3aH-11IeK >KOJIbIHa MUKPOOKa Kapchl OECEHIITIKTI
KOpCETEeIi.

COHFBI JKBUTIAPHI KYPaMBIHA OUOJIOTUSIIBIK OEJICEeH I KOMIIOHEHTTEPI )KOFaphl KAHBIKKAH
a3 JKOHE KOFaphl KaHBIKIIaFaH CYT OHIMJIEPiH JaMbITyFa Kem KeH11 Oeminyne. CoHbIMEH Kartap,
CYT MaifblH/a KE€3AECETiH KOMIIOHEHTTEP/IIH KEH ayKbIMBIH aHBIKTAy/la alTapJbIKTail MpOTrpecKe
KOJ KeTKi3unai. Ochutaiiia, Tyle CYTiHIH Maibl )KOHE OHBIH aJiaM JICHCAYJIbIFbIHA 9Cepl Typaibl
KOINTEereH 3epTreyiep Kyprizingi. Tyle cyTi MeH agaM AeHCAyIbIFBIHBIH apachlHaa OH OailiaHbIC
TaOBUIIBI, OYJI TYHE CYTIHIH MaiJIbl KOMITOHEHTTEPIH TaHY/IBIH J)KOHE OFaH IMai/1ajTbl TaFaM PETIH/IE
KO3KapacThlH KYpT e3repyiHe okenni. Tyile cyTiHIH Maiibl 0acka CYTKOpPEKTiJiep CYTiHiH
MaiapblHaH €PEKIIENiTi, OHbIH aJIaM aF3achblHa OHAW KOPBITBUTYBIH/IA OOJIBIT TaObLTA IbI.
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JKUPHOKHWCJIOTHBI COCTAB 1 CBOMCTBA MACJIA
BEPBJIIOKBEI'O MOJIOKA

AHHOTANUA

B crarse BepOIItOXKBE MOJIOKO ONHMCAHO KaK HATYPajbHbIM (DYHKIMOHAJIBHBIN HPOLYKT, €ro
XMUMUYECKHUH COCTaB U (PU3NUECKUE CBOMCTBA OTIIMYAIOTCS OT MOJIOKA JIPYTUX XKHUBOTHBIX. B Mooke
MOATBEP)KICHAa OMOJIOTHYECKasi LEHHOCTh HE3aMEHMUMBIX MOJMHEHACHIICHHBIX >KUPHBIX KHCIIOT,
TPUALMITIULEPUIOB, JUALMITIUICPUIOB, MHOTHUX (oconunmuuoB W aHTUKAaHIECPOTCHHBIE,
IPOTUBOMUKPOOHBIE, IPOTUBOBOCHAIMTENIBHBIE U MMMYHOJIEIIPECCUBHBIE CBOICTBA, KOTOPbHIE HE
MOTYT OBITh CHHTE3UPOBAHBI B OpraHu3Me yenoBeka. CeronHs B CBS3H C pa3BUTHEM HH(EKINOHHBIX
3a00JIeBaHUH 1 TIOBBILICHUEM PE3UCTEHTHOCTH MUKPOOPTaHU3MOB K aHTUOMOTHKAM aHTHMHUKPOOHAs
AKTUBHOCTb JKMPHBIX KHCJIOT PEKOMEHAYETCS KaK HEe3aMEHUMbBIH IPOJYKT IpU JIEYEHUU WU
npodunakTrke 3a0oneBanuii. Llenbio HACTOSIIET0 MCCIIEAOBAHMS SBISICTCS aHAIM3 JIUTEPaTypHBIX
JaHHBIX O BO3MOXXKHOCTSIX UCIIOJIb30BAHMUS BEPOIIOKBEr0 MOJIOKA B JIEYEOHBIX LIEIAX U 0COOEHHOCTSIX
€ro KUPHOKHCIIOTHOTO COCTaBA.

KarwueBble c10Ba: MOJOYHBIN )KHUP, MOJIOYHBIEC KUPHBIE KHCIOTHI, aHTUMUKPOOHAs! aKTHBHOCTb,
BEpOIIIOKBE MOJIOKO.
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FATTY ACID COMPOSITION AND PROPERTIES OF
CAMEL MILK OIL
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Abstract

The article describes camel milk as a natural functional product, it is chemical composition
and physical properties differ from the milk of other animals. Milk has confirmed the biological
value of essential polyunsaturated fatty acids, triacylglycerides, diacylglycerides, many
phospholipids and anti-carcinogenic, antimicrobial, anti-inflammatory and immunosuppressive
properties that cannot be synthesized in the human body. Today, due to the development of infectious
diseases and increased resistance of microorganisms to antibiotics, antimicrobial activity of fatty
acids is recommended as an indispensable product in the treatment and prevention of diseases. The
purpose of this study is to analyze the literature data on the possibilities of using camel milk for
medicinal purposes and the features of its fatty acid composition.

Keywords: milk fat, milk fatty acids, antimicrobial activity, camel milk.

Today it is known that understanding the relationship between the components of milk fat,
proper nutrition and health, lifestyle improvement is one of the main concepts of disease
prevention and well-being. Milk consumption by all mammals except cows has increased by 17%
in all countries over the past 50 years [1]. Milk is considered one of the most important foods for
humans and animals and acts as a complete food thanks to important components such as
carbohydrates, proteins, fats, vitamins and minerals. The composition of the milk depends on many
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factors, for example, the health of the animal, especially the condition of the mammary gland, the
influence of the photoperiod on the seasons, the nutrition of the animal, genetic factors and the
storage temperature of the milk.

Milk fat contains essential polyunsaturated fatty acids, short chain fatty acids, many
phospholipids, and fat-soluble vitamins that cannot be synthesized by the human body. All this
determines the unique biological value of milk fat.

Nonspecific secretory defense factors found in milk are part of an innate defense system that
phylogenetically predates the adaptive immune system, such as antibodies found only in
vertebrates. Such nonspecific protective factors include lipids, lactoferrin, lactoperoxidase,
lysozyme, and receptor oligosaccharides. Such non-specific factors have been shown to inactivate
or reduce the infectivity of viruses, bacteria, protozoa and other microorganisms.

Fat content of camel milk and its difference from fat content of cow's milk

Recently, camel milk has taken a special place in health promotion due to its medicinal and
nutritional properties. The adhesive and antibacterial properties of camel milk oil have been
determined. Camel milk oil is well absorbed because of its tiny granules. Low in cholesterol and
saturated fatty acids, the level of essential fatty acids is higher than in cow's milk.

Fat is an important component of camel milk, including a complex mixture of natural fats,
that is, it contains triglycerides, phospholipids, cholesterol and other elements [2, 3]. Another
characteristic lipid property of camel milk are polyunsaturated fatty acids, that is, alpha-linolenic
acid, eicosapentaenoic acid and arachidonic acid [4, 5], which in comparison with the milk of other
mammalian species are considered the best sources of fat for people at risk of cardiovascular
diseases associated with lipids [6].

449079 %

® Water%
Protein %o
® Fat Y%

Lactose %
® Ash%

86%

Figure 1 — Chemical composition of camel milk [41]

In recent years, much attention has been paid to the development of low-saturated and high-
saturated dairy products with a high content of biologically active components. In addition,
significant progress has been made in identifying a wide range of components contained in dairy
oil. Thus, many studies have been conducted on camel milk oil and its effect on human health. A
positive relationship was found between camel milk and human health, which led to a dramatic
change in the recognition of the fatty components of camel milk and the attitude towards it as a
healthy food. Camel milk oil differs from the fats of other dairy mammals in that it is easily
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digested in the human body.

Saturated fatty acids, camel milk has a higher level of monounsaturated fatty acids and
polyunsaturated fatty acids compared to cow's milk. Long-chain fatty acids and saturated fatty
acids are often found in camel milk, which gives them a unique opportunity to reduce the incidence
of lipid-related cardiovascular diseases by 35-50% [7]. The fatty acids in camel milk are rich in
conjugated linoleic acid compared to breast milk. Linoleic acid is recognized for its benefits in
lowering blood glucose levels and preventing osteoporosis, improving fat metabolism and
activating the immune system [8, 9]. In addition, it prevents the occurrence and progression of
cancer of the stomach, colon, breast and skin. In addition, linoleic acid isomers are known to play
an important role in the prevention of obesity. Camel milk oil usually has many medicinal
properties, as it has been found to have antidiabetic, antibacterial, antiviral, anti-inflammatory,
hypotensive and hypoallergenic properties.

Table 1- Chemical composition of milk of different species [42]

Proximate Water % Protein % Fat % Ash % Lactose %
Camel 86-88 3.0-3.9 2.9-5.4 0.6-0.9 3.3
Cow 85-87 3.2-3.8 3.7-44 0.7-0.8 48-49
Bufallo 82-84 3.3-3.6 7.0-11.5 0.8-0.9 45-5.0
Sheep 79-82 5.6-6.7 6.9-8.6 0.9-0.1 43-4.2
Goat 87-88 2.9-3.7 4.0-4.5 0.8-0.9 3.6-4.2
Human 88-89 1.1-1.3 3.3-4.7 0.2-0.3 6.8-7.0

Fatty acid composition of camel milk oil

Camel milk oil is 1.2-5.4%, and the total amount of camel milk is 3.29% [10] and consists
mainly of triacylglycerols, as well as cholesterol and phospholipids.

The fatty acid composition of milk fat is complex and, depending on the saturation level, is
divided into three groups.

Saturated fatty acids are the most common fatty acids and account for 78.33% of the total
amount of fatty acids in camel milk with a lower percentage compared to cow's milk (46-66%)
[11]. The most dominant saturated fatty acids are C16:0, followed by C18:0 and C14:0. From a
dietary point of view, it has been found that saturated fatty acids C18 have a neutral effect on
health, while saturated fatty acids C14 and C16 are considered harmful because they are associated
with higher concentrations of low-density lipoprotein cholesterol in human serum [12]. High
consumption of saturated fatty acids has a negative effect on health, since it suppresses the
metabolism of n-6 fatty acids and causes a deficiency of polyunsaturated fats [13]. In addition,
high intake of saturated fatty acids is associated with an increased risk of coronary heart disease
[14]. Among the detected (C10-C14) saturated fatty acids, there is a significant concentration of
fatty acids with an average chain length. This is a useful aspect, since fatty acids with an average
chain length are easier to digest and metabolize than fatty acids with a long chain [15]. Camel is a
ruminant animal that can produce fatty acids by fermentation of cellulose (C4-C8). However, the
concentration of saturated fatty acids in camel milk (C4-C8) is lower compared to other types of
ruminants, such as sheep and goats. A possible explanation for this low concentration may be due
either to rapid metabolism in camel tissues before they are excreted into milk [16], or to other
feeding habits of camels. This gives camel milk some special nutritional properties, since (C4-C8)
the content of saturated fatty acids is largely similar to mother's milk.

Monounsaturated fatty acids are the second type of fatty acids contained in camel milk fat,
mainly represented by oleic acid (18:1 n-9), which is 5.15-32.88% of the total fatty acid content,
followed by palmitolic acid (16 :1). The content of monounsaturated fatty acids in camel milk fats
is slightly higher than in milk fats of other mammals [17]. The high level of monounsaturated fatty
acids in camel milk is explained either by the slowing down of fermentation in the posterior
intestine, or by the increased activity of desaturase of fatty acids responsible for the biosynthesis
of monounsaturated fatty acids and polyunsaturated fatty acids in camel milk [18].
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Polyunsaturated fatty acids constitute 2.7-8.46% of total fatty acids in camel milk, which is
higher than cow's milk (1.89%) [19] but still less than human milk (10-20%). Ruminants are
generally low in polyunsaturated fatty acids due to bacterial biohydrogenation. It should be noted
that polyunsaturated fatty acids play an important role in the growth of the brain of newborns, as
well as in the retina and cognitive functions. Among polyunsaturated fatty acids, linoleic acid
(C18:2 n-6) and a-linolenic acid are the major n-6 polyunsaturated fatty acids and n-3
polyunsaturated fatty acids, respectively. Linolenic acid ranges from 0.17 to 3.31%, and o-
linolenic acid ranges from 0.05 to 2.16% of total fatty acids. The percentage of fatty acids in camel
milk is 4-16 [20] times lower than that of human milk, although the percentage of linoleic acid in
camel milk is 1.12% higher than that of cow's milk [21].

Table 2 - Fatty acid composition of camel milk oil [43]

Types of fatty acids Amount %
Linoleic 3,1558+0,4472
Linolenic 0,9187+0,2139
Arachidonic 0,0299+0,0127
Amount of unsaturated fatty acids 61,7018+2,5735
Amount of monounsaturated fatty acids 32,9150+2,6181
The amount of polyunsaturated fatty acids 5,1262+0,2700
Omega-3 0,6067+0,0072
Omega-6 4,5195+0,2637

a-linolenic acid is the main omega-3 fatty acid in milk. It was found that the proportion of
a-linolenic acid in camel milk is 1 times higher than in breast milk and 10-13 times higher than in
cow's milk [22, 23], which is due to its antiarrhythmic effect, positive effect on neurological
activity (by reducing damage to the central nervous system) and protective the effect of coronary
heart disease. Camel milk oil also contains conjugated linoleic acid with several different isomers
formed during the biohydrogenation of ruminants [24]. Rumic acid and C12 are the two main
isomers of rumic acid found in camel milk, which is 0.80 + 0.15 and 0.06 + 0.02 total fatty acids,
respectively [25]. Compared with breast milk, the fats in camel milk contained a higher content of
conjugated linoleic acid. Conjugated linoleic acid has been reported to have a cytotoxic effect on
tumor cells [26], indicating that it is beneficial to human health.

Eicosapentaenoic acid, docosahexaenoic acid and arachidonic acid are among the
polyunsaturated fatty acids observed in small amounts. It is reported that the percentage of
eicosapentaenoic acid, docosahexaenoic acid and arachidonic acid in camel milk is lower than in
breast milk (1%). On the contrary, one study showed that camel milk contains eicosapentaenoic
acid and arachidonic acid (0.14 and 1.35 g/100 g, respectively) from breast milk (0.03 and 0.67
0/100 g, respectively) [27]. However, these results need to be further confirmed by conducting
additional studies of camel and breast milk.

Antibacterial properties of fatty acids in milk

The antimicrobial properties of fatty acids in milk are well known, and these compounds
prevent the growth of bacteria, fungi and other microbes by acting on several cellular targets,
including the cell membrane and its components, or act directly on the destruction of life.
Antimicrobial properties of fatty acids have been studied for decades, and these compounds serve
to protect against microbial community in the innate immunity of humans and animals, especially
mucous membranes and skin [28-34]. However, the constant need to search for and develop new
compounds against microorganisms is now widely recognized due to the evolution of microbes
into modern agents, especially for the treatment of drug-resistant human infections.

The presence of fatty acids in milk has many advantages due to its antimicrobial properties.
It has an antagonistic effect against gram-positive and Gram-negative bacteria, mycobacteria,
archaea, fungi and yeast, shell viruses, protozoa and eukaryotic algae [35, 36]. As a result, fatty
acids are antifungal agents in various biotechnological industries. In particular, saturated fatty
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acids capric acid (C10:0) and lauric acid (C12:0) exhibit the widest spectrum of antimicrobial
activity [37]. In many cases, free fatty acids exhibit antimicrobial activity in micro- and millimolar
concentrations [38].

The mechanism of antimicrobial action of fatty acids can be inhibitory or acidic, and it
depends on many factors, including the fatty acid under study and its concentration, the target
microorganism and its physiological state, as well as interactions [39].

In addition to antibacterial properties, fatty acids also exhibit biological antiviral activity.
Among them, the anti-inflammatory properties of fatty acids are used to treat skin infections.
Several researchers have used fatty acids as agents for the treatment and prevention of sexually
transmitted diseases [40], as well as for the prevention of gum disease, caries and gastrointestinal
infections.

Conclusion

Thus, it has been estimated that milk fat contains about 500 fatty acids, and about 150 have
been identified to date. Milk fat triacylglycerols are synthesized from more than 400 different fatty
acids, which makes milk fat the most complex of all natural oils. Lactic fatty acids serve not only
as nutrients, but also as antimicrobial agents that form a system of protection against microbial
infections that occur on the mucous membranes. The lipid fraction of milk exhibits antimicrobial
activity in the gastrointestinal tract of newborns as a result of lipolytic activity, which converts
milk triglycerides into antimicrobial fatty acids and monoglycerides.

In recent years, much attention has been paid to the development of low-saturated and high-
saturated dairy products with a high content of biologically active components. In addition,
significant progress has been made in identifying a wide range of components contained in dairy
oil. Thus, many studies have been conducted on camel milk oil and its effect on human health. A
positive relationship was found between camel milk and human health, which led to a dramatic
change in the recognition of the fatty components of camel milk and the attitude towards it as a
healthy food. Camel milk oil differs from the fats of other dairy mammals in that it is easily
digested in the human body.
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