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AHHOTAIIUSA.

ITaHTBI — HEOKOCTEHEBIIINE POTa OJICHEH, CHATHIC B EPHOJ] POCTA, PACIPOCTPAHEHHOE CHIPHE JUIS U3TOTOBJICHUS OHOJIOIHYECKU
AKTHUBHBIX 100aBOK C JJOKa3aHHbIM MPO(HIAKTHYECKUM U JIe4eOHbIM JelicTBHeM. [lis paclupeHust BO3MOXKHOCTH IIPUMEHEHUS
MMaHTOBOM NPpOAYKIHUH B COCTABE (byHKLlHOHaHbHOFO NUTaHUA IpEUIara€Tcs UCI0JIb30BaHUE TEXHOJIOTUU Pa3ACJI€HUS ChIPOI'o IaHTa
Ha ¢pakiuu. Llens uccaenoBaHus — ONCHUTh OMOXMMHUYCCKHIA cOcTaB cyOcTanimii u3 mantoB Mapana (Cervus elaphus sibiricus),
HOJIy4EHHBIX IyTeM (paKIHOHUPOBAHUSL.

Marepuanom HCCIeJOBaHHs MOCIYKUIH ChIpble MaHThl Mapana. Chipbe (HpaKIHOHUPOBAIH TIOCPEACTBOM MEPKOJISIINH, BBICOKO-
TEeMIIepaTypHOTO THAPOIN3a U CyOKpUTHUECKON SKCTpakuy. Bee mpoOsl BeIcymiBany 1o BuaxuocT 5—10 %. B mpeacTaBieHHBIX
o0pasiax onpenessiyii MacCOBYIO JIONI0 OPIaHUYECKUX M MUHEPAIBHBIX BELIECTB, MACCOBYIO KOHIIEHTPALIMIO MaKpO- H MHKPO3JIe-
MEHTOB, aMUHOKHCIIOT, )KUPHOKHUCIIOTHBII COCTaB, MOJISKYJIIPHO-MacCcOBOE pactpeeneHne Gppakiuii MenTHI0B.

B kpoBstHO#1 1 XpsiieBoit cyOcTaHuumsIx npeodnanana oenkosas dpakuns (74,29-80,59 %) BEICOKO# OMOJIOrNUECKOM LIEHHOCTH C TTOKa-
3aTesIMH aMHHOKHCIJIOTHOTO CKOpPa 110 TPEOHUHY, (heHWIAIaHUHY, H30JIeHIIMHY 1 TpunTodany ot 97 no 227 %. AHau3 HeNTHAHBIX
(bpakimii mokasan HalnH4Yue HU3KOMOJIEKYJIPHBIX MENTUI0B Maccoii < 2,9 k/la ¢ mpeobiiagaronuM UX KOJIMYECTBOM B COCTABE Xpsllie-
Boif cyOcTanumu. [To MUHEpaTbHBIM KOMIIOHEHTaM ITOKa3aHo npeobnaganue Kanbiws (16590,00 mr/100 r), Hatpus (799,10 mr/100 1),
marnus (319,80 mr/100 1) u uunka (6,40 mr/100 r) B coctaBe cybcranuuu n3 kpou u tumdsr; kanust (408,60 mr/100 r) u xenesa
(54,30 mr/100 r) B xpsiteBoit ¢ppakimu. OcHOBY MUHEpanbHO#H (pakimu coctaBiseT ¢pocdop B koaudectse 14000,00 mr/100 r.

Ha ocHOBaHMH TaHHBIX OGMOXMMHYECKOTo cocTaBa cyOcTaHumi n3 nantoB Mapana (Cervus elaphus sibiricus), NOTy4eHHBIX IIyTeM
(paKIMOHUPOBAHMS, IPU CPABHUTEIILHON OIIEHKE C HCXOAHBIM CHIPbEM IT0Ka3aHa BBICOKask OMOJIOTrHYecKast HEHHOCTH, YTO TTI03BOJISIET
YCTaHOBHTD L1EJIECO00PA3HOCTh MX BKIFOYEHHS B QyHKIIMOHAIBHBIC NPOIYKTHI IUTAHUS JTIOMCH.

Kuarouesble ciioBa. Mapai, cyOctanuus, GppakirioHupoBaHue, PyHKIHOHATIBHBIN IPOAYKT, HAHTbI, OMOXMMHYECKUI1 COCTaB, METITHIBI,
AMHWHOKHCJIOTHI

®dunancuposanue. HayuHo-uccnenosatensckas padora no reme «Pazpaborka HOBOro (h)yHKIHOHAJIBHOIO HPOAYKTa HA OCHOBE
KOMIUTEKCHOH OHOTEXHOJIOTHH NepepabOTKH CHIPBIX TAHTOB MapaJIOB B COYETAHHH C JICKAPCTBEHHBIMHU TPaBaMHU AJITaliCKOTO Kpash»
TIPOBEAEHA MIPU TOCYJaPCTBEHHOM MOANEPIKKE 3a CUET BBIIEIAEMbIX CPEJCTB IPaHTa YTpaBieHHsT ANTaiicKOro Kpas Mo MHIIEBOH,
nepepalaTbIBaroIIeii NPOMBIIITICHHOCTH U OnoTexHoorusaM (cornamenue Ne 7 ot 22.06.2023) u cpencts OO0 «Bucrteppay, a Taxxke
MunncrepcTBa Hayku U Beiciiero oopasosanus Poccuiickoit @eneparun (Munobpuayku Pocenn) 8 ®TBHY OAHIIA.
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Abstract.

Velvet antlers are non-ossified antlers of maral (Cervus elaphus sibiricus) harvested during the growth phase. They are a common
raw material in biologically active supplements with reliable preventive and therapeutic effects. This new technology provides
a high-quality fractionation of raw velvet antlers that expands the potential application of velvet antler products in functional
foods. The article describes the biochemical profile of substances derived from maral velvet antlers obtained by fractionation.
The raw maral velvet antlers were fractionated using percolation, high-temperature hydrolysis, and subcritical extraction. The sam-
ples were dried to a moisture content of 5-10%. The analysis involved the following parameters: proteins, fats, ash, moisture,
macro- and microelements, amino acids, fatty acids, and molecular weight distribution of peptide fractions.

The blood and cartilage-derived substances contained a high-value protein fraction (74.29—80.59%) with an amino acid score
ranging from 97 to 227% for threonine, phenylalanine, isoleucine, and tryptophan. The analysis of peptide fractions revealed
the presence of low-molecular-weight peptides (< 2.9 kDa), with the highest concentration in the cartilage-derived substance.
Regarding the mineral composition, the blood and lymph fraction proved to be rich in calcium (16,590.00 mg/100 g), sodium
(799.10 mg/100 g), magnesium (319.80 mg/100 g), and zinc (6.40 mg/100 g) while the cartilage contained a lot of potassium
(408.60 mg/100 g) and iron (54.30 mg/100 g). Phosphorus was the predominant element across all mineral fractions, with a concen-
tration of 14,000.00 mg/100 g.

The biochemical composition of the substances fractionated from maral (Cervus elaphus sibiricus) velvet antlers demonstrated
a high biological value and a strong potential for the functional food industry.

Keywords. Cervus elaphus sibiricus, substance, fractionation, functional product, antlers, biochemical composition, peptides,
amino acids
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BBenenne MUTAHUS B KOMIUICKCHOW PEeryJsiiuy MeTaboJIn4ecKuX

[Tpo6nemsbl IUTaHKS HAacEJICHUS CTAaHOBSTCS BCe Ooliee MPOLIECCOB U MUKPOOHOMA, YTO UMEET MPSIMOE 3HAUCHHUE
aKTyaJIbHBIMH, TIOCKOJIbKY €/1a — KIIFOUEBOI 2JIEMEHT B PETy- JUTst TpodMIIakTUKK 3a0oneBanui [5]. B cBsa3u ¢ atum
JIMPOBAHMU 30POBBs 1 OoJie3HeH yenoBeka [1]. CormacHo HCIIOJIH30BAHUE B COCTABE UM HATYPAITbHBIX HHTPEIHCH-
MHPOBOH CTaTUCTHUKE CMEPTEH, B TOJ] OT HEOIITUMAJILHOTO TOB, COJIEPKAIlIMX MUHOPHBIE BEIECTBA C OMOIOTHYECKOH
pariona ymupaer 1 1 mutH genoBek [2]. CymecTByOT icclie-  aKTHBHOCTBIO, SIBIICTCS OJTHUM U3 BKHEHIIIIX HAIIpaBIie-
JIOBaHUsI BIMSHHS HyTPUTUBHOTO CTaTyca Ha (PM3UYECKOE, HHH B MUIEBOM MPOMBIIIIEHHOCTH. IIpoAyKTEI, KOTOpEIE,
TICHXWYECKoe, (DYHKIIMOHAIBHOE 3/J0pOBbE [3] M HA KOTHU-  [TOMHUMO OCHOBHOM IMUTATEIHHON IECHHOCTH, UMEIOT OTIpe-
THUBHBIE CITIOCOOHOCTH NOXKIIBIX Jrroei [4]. IlocpencTsom JIeIeHHOE BIIMSHUE Ha 370pPOBBE, HA3BIBAIOTCA (DYHKITHO-
Hay4HBIX pabOT B 00J1aCTH HYy TPUTEHOMHUKH BBISIBJIEHA POJIb HanbHbIMU [6]. ITosBiIseTca Bece OomblIe NOKA3aTeIbCTB
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TOTO, YTO MPHUCYTCTBUE aKTUBHBIX BEIIECTB B MPOIYKTAX
(YHKIMOHATILHON HAIIPABICHHOCTH MOXKET PETYJIMPOBATh
(PU3HOJIOTHYECKYIO aKTUBHOCTD U CIIOCOOCTBOBATH YKpe-
TUICHHUIO 370pOBbA denoBeka [7]. Hampumep, yrieBosr
Y DJIEKTPOJIUTHI JOOABIISFOT B HAITUTKHY JIJIS TIPEIOTBPAIIe-
HUS 00C3BOKUBAHHMS, CBA3aHHOTO C (PU3UUCCKOM HATPY3-
koii [8]. Chakrabarti e al. n3yuanu croco6HOCTh (QyHK-
[IMOHATGHOH MHIIH MPEIOTBPAaTh HEKOTOPBIE XPOHUIEC-
Kue 3a00JIeBaHMs, TAKKE KaK O’KMPEHUE, O0JIE3HH cep/la,
nradeT 2 THITa ¥ HEKOTOPbhIe BUABI paka [9].

Cpenu orpoMHOTO pa3zHO00Opa3us (QYHKIIMOHAIEHBIX
MHTPEJMEHTOB PACTUTEIHLHOTO U )KUBOTHOTO TIPOMCXOXKIE-
HHsI 0c000€ MECTO 3aHMMAIOT HAaHThI OJIeHeH, 3 heKTHB-
HOCTB MPUMEHEHHS KOTOPBIX TIPH Pa3INIHBIX MaTOIOTHIEC-
KHX COCTOSIHUSIX HEOJHOKPATHO JIOKa3aHa B TPyJax Kak
POCCHICKUX, TaK U 3apyOekHbIX HccienoBarenei [10—12].
OHE — eANHCTBEHHBIN B MUPE KOMIUIEKC KUBOTHOTO IIPO-
MCXOKACHNUS, 001a/1al0Inii MOIITHBIM NTPO(dUITaKTHYEC-
KHM, 03/I0PaBJIMBAIOIIUM JICHCTBUEM, a TaKKe MPU3HAH-
HOE IIeTIeco00pa3Hoe IS MOTyYeHNUS JIeKapcTB crIpbe [13].

[TaHTBI — HEOKOCTEHEBIINE POra, CHATHIC B IMEPHOT
pocta [14], yHUKaNBHBIN OpraH JIsl MIEKOMUTAIONINX,
JIEMOHCTPUPYIOIIHUM LUK MOJHON €XKErOqHON perexe-
pauuu [15]. ['ucronorus mokaspIBaeT, YTO MAHT COCTOUT
W3 HECKOJIBKUX TKaHEW, TaKUX Kak OapxaTucras Koxa,
XPSIIU, KOCTH, HEPBBI M KPOBEHOCHBIE COCYbI [16].

Braromaps cBoeii CTPYKType U CTPOCHHIO TAHTHI UMEIOT
YHUKaJIbHBIA XUMUYECKHH cocTaB. K BasKHBIM Onoornye-
CKM aKTHBHBIM HHIPEIMEHTAM AHTOB OJIAropoIHOTO OJICHS
OTHOCATCS BogopacTBopumMble Oenku [17]. Ha cerogasim-
HUH JIeHb U3 TaHTOB MapaJla U3rOTaBIMBAIOT PA3JIMYHbIC
(opMbI TPOGUIIAKTHYECKUX U JIEKAPCTBEHHBIX Mpernapa-
TOB B BHJI€ PKCTPAKTOB, Karcyy, TabJIeTOK, OTIIMIar0-
IIMXCSl BEICOKOH CTOMMOCTBIO M IOCTYITHBIX OTpaHHYeH-
HOMY 4ucCity JitoeH. ITaHTsl B cocTaBe IPOJYKTOB MIUTAHUS
MOTYT IPHUAATh UM ONpEeneNIeHHbIEe (YHKIINOHATbHBIC
CBOICTBa, 00OTaTUTh BAKHBIMU OMOJIOTHYECKH AKTHB-
HBIMHM KOMIIOHEHTaMHU U B KOHEYHOM UTOTE ITO3BOJISIT
PacIIMPUTH KPYT MOTpedUTENEH 310pOBOH TPOTYKITHH.

Bricokas Ononornyeckas akTUBHOCTb U OMOXUMU-
4eCKMH COCTaB MAHTOB Mapala MO3BOJISIOT OLICHUTh €ro
KaK BO3MO>KHBI HHIPEIUEHT TSI PYHKIMOHAIBHBIX TIPO-
IykToB. OHAKO HCIIOJIE30BaHIE HATHBHOTO MAHTOBOTO
NPOJYKTa B COCTaBE MUIIM 3aTPYJHUTEIHHO BCIIEICTBUE
TUIOXOH PacCTBOPUMOCTH U YCBOSIEMOCTH.

[lepcieKTHBHBIM HaIpaBIICHHEM IEPEPaOOTKH MaH-
TOBOH MPOIYKINU SIBISIETCS PPAKIIMOHUPOBAHHE CHIPHS,
OCHOBaHHOE Ha pa3JieJIieHUH HauMeHee CTaOUIIbHBIX OHO-
JIOTUYECKN aKTHUBHBIX BEMICCTB HA TPYIIIBI, OIU3KHE
10 CBOCH XuMHUecKol npupoze. Paznenenue gppakimii
MPOUCXOJINUT MO NPHHIIMIY PACTBOPUMOCTH B Cpefiax mepe-
MEHHOM IOJIIPHOCTH U IIPH PA3HBIX yCIIOBUS, UTO, B CBOIO
ouepesb, ABIIETCS PYHKIMEH UX XUMHUYECKUX CBOWUCTB.
Bo03MOXHOCTB NanpHEHIIero NpuMeHeH!s TaHTOBBIX
cyOcTaHINH, MTOMYYeHHBIX ITyTeM (QpaKIHOHUPOBAHUSA,
omocpeoBaHa PEeHTA0CIFHOCTRIO TIPH MPOU3BOICTBE
Onaroapst 0€30TX0THOM TEXHOJIOTHH, a CJIEJOBATEIBHO —
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U CHIDKEHHEM 3aTpaT cedecTouMocTH. [Tomydenue paznnd-
HBIX BHJIOB CyOCTaHIMI U3 MTAHTOB ITO3BOJIUT PACIIUPHUTH
chepy UX TaIbHEHIIEro UCIIOIb30BaHMsI B COCTaBE MHUIIIe-
BBIX U MPOAYKTOB (DYHKIIMOHAIEHON HAIPaBICHHOCTH.

Ba)xHO npo10inKaTh H3ydeHUE OTAEIbHBIX MUHOPHBIX
KOMITOHEHTOB, TIOCKOJIBKY (hapMaKOJIOTHYECKUH 1 CaHO-
TEHETHUYECKUH MOTEHIINAl OMOJIOTHYECKUX MPENapaToB
CBS3aH C UX OMOXMMHYECKHM COCTaBOM, aHAJIN3 KOTO-
pOro MO3BOJIUT HE TOJIBKO ONPEAEIUTh NPEUMYIIECTBO
IIpeyIaraeMoro crnoco6a nepepaboTKy MaHTOB, HO U BBIS-
BUTH BO3MOXKHOCTD UX JAJIBHEHIIIEr0 TPUMEHEHHS.

Llens nccnenoBaHus — OLIEHUTH OMOXUMHUYECKHH COC-
TaB CyOCTaHIIMH M3 MAHTOB Mapaa, MOJy4YeHHBIX IyTeM
(hpaKkIMOHUPOBaHHS.

OO0beKTHI U METOJbI HCCIEI0BAHUS

HayuHno-uccnenoBarensckas pabota IpoOBOIUIIACH BO
BcepoccuiickoM HayuHO-HCCIEeJ0BaTENLCKOM HHCTUTYTE
na"ToBoro oneHeBoacTBa PI'BHY «®enepanbHblil Anraii-
cKuil HaygHBIH eHTp arpoduotexHonormin» 1 OO0 «Buc-
Teppa» B 2023 r.

B xadecTBe MaTepuana ucClIe0BaHHI UCIIOJIBb30BAIN
ceIpblie manTel Mapana (Cervus elaphus sibiricus). O6pa3ibl
otobpansl B iepuos ¢ 15 utons no 15 urons 2023 1. ot 5
KJIMHUYECKH 3/I0POBBIX CaMIIOB MapaJoB.

Jlnst TpaHCTIOPTUPOBKHU OT MapanodepMbl 10 Jabo-
paTtopuu cripbe 3aMmopaxuBany npu —20 °C, nedpocTu-
POBaJIN, IPOMBIBANIN B CTPYE XOJIOAHOW BOABI, YAAISIH
wKypy. IlanT Hape3anu Ha claiicel, a IKYpY U3MeIbYaln
Ha MscopyOKe. 3aTeM BBICYIINBAIN A0 BIaXHOCTH 5—10 %
C IPUMEHEHNEM BaKyyMHO-UMITYJIbCHOM CYIIIKH TP TEM-
nepatype 50 °C 1 u3Melpuaiy 10 MopoIKooOpa3Horo coc-
TostHUSA ¢ pazmMepom dactury 0,10—-1,15 mxm (poba Ne 1 —
HaTUBHBII MOPOMIOK M3 MaHTa; Mpoda Ne 2 — HATUBHBIH
MTOPOIIOK M3 HIKYpPHI aHTa). 13 ocTaBmierocs Matepuana
TIOJTy9aIi CyOCTaHINH ITyTeM pa3eIeHus TaHTa Ha (hpak-
nuu. [TocpencTBOM NEpKOISIIAN 3KCTParupoBai Kpo-
BsIHYIO cyOcTaHIuio. [lanee maHT o Bepraju BHICOKO-
TEMIIEPaTyPHOMY THUAPONIN3Y, KOTOPBIA MTO3BOJISIT BbIJIE-
JIUTH B BOJHBIHM 3KCTPAKT OPTraHUUECKYIO COCTABIISIONIYIO
pora, ¢ TOMOIBI0 (PUIBTPAIMK OTIEISUTH HeopraHudec-
KyIO €ro 4acTh. 13 mKypsl maHTa B COBOKYITHOCTH C CyO-
KPUTHYECKOH IKCTPaAKINEH N OPraHUIeCKIMH PacTBOPH-
TEJIIMHU NOJTy4aJIH )KUPOBYIO cocTaBistomyto. Ha cnenyro-
IIeM 3Tarle MPOBOAMIN KOHIICHTPUPOBAHHE SKCTPAKTOB
Ha BaKyyM-BBIIIAPHBIX allapaTax pasIndHON IpOHU3BO-
murenbHOCTH OT 0,5 10 25,0 11/9 ¢ mOCHe Ny OIUM BEICY-
IIMBaHHUEM 10 BlakHOCTH 5—10 % BaKyyM-HUMITyJIbCHBIMH
CYIIMIBHBIMU yCTaHOBKaMH. [Ipu (pakunoHnpoBaHUN
MIOJTy4YeHBI cieaytoue npoosl: mpoba Ne 3 — cyOcranus
U3 KpoBU 1 JIUMbBI, Tpoda Ne 4 — xpsieBast CyOCTaHIHS,
mpoba Ne 5 — MuHepanpHas cyOcTaHmms, mpoda Ne 6 —
JUIUHAS CyOCTaHIHSL.

Bo Bcex nperncraBieHHbIX 00pa3iax onpeaessuid XUMH-
yeckui coctaB. ITokasareny BIa)KHOCTH U 30JIbI OIPETie-
1sta B cootBetrcTBHM ¢ ['OCT 24027.2-80, MaccoBoi 101
oenka — mo meroay Keenpnans mo TOCT 25011-2017,
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MacCOBOH JIOJIH )KHpa — KUCIOTHBIM METOAOM B COOT-
BerctBuu ¢ 'OCT 5867-90. Onpenenenne MaccoBoi
KOHIICHTPALMK MaKpO- ¥ MHKPO3JIEMEHTOB — METOIOM
aTOMHO-2/ICOPOLIMOHHON CIIEKTPOCKOIIMM Ha CIIEKTPO-
(haromerpe Shimadzu AA-7000 (Shimadzu, SAnonus)
o 'OCT P ICO 27085-2012.

MeToauKa OnpeseieH!s] aMUHOKHCIIOT OCHOBaHa
Ha XpoMaTorpauueckoM aHaIIN3e ¢ MPIMEHEHNEM CIeIH-
anu3upoBaHHOTO oOopymoBanus (Shimadzu, SnoHus)
C IMOTHO-MATPHYHBIM-/ICTEKTHPOBAHIEM HA JUTMHE BOJIHBI
254 uM. B kavecTBe HEMOABMKHOMN (pa3bl UCTIOIH30BATU
KOJIOHKY Ha OCHOBE CEJIMKOTEIISI M IMOKCH/IA KPEMHHS (Clg)
C IMaMEeTPOM YacTull 5 MUKpOH paszmepoM 250%4,6 MM
(MZ-Analysentechnik GmbH, CIIIA). XpomaTorpadu-
YeCKHH aHaJIN3 OCYIIECTBIISIICS B IPAJINCHTHOM PEXUME
npu pacxoze smoenTa 1,0—1,2 miu/MuH U TeMrepaType Tep-
Mocrarta KosloHkH 40 °C. B xauecTBe moBHXHON (hazbl
Opanu cmech 6 MM pactBopa aretata Hatpus ¢ pH 5,50
(xomIoHEeHT A), pacTBOp 2-TIpONaHoIa KOHIICHTPAIHCH
1 % B aneTonuTpuiie (komrnoHeHT B) u 6 MM pacTtBop aiie-
tarta Hatpus ¢ pH 4,05 (kommonerT C).

OmnpeneneHyue MacCOBOM JOJIM METHIIOBBIX d(HUPOB
KUPHBIX KucioT (MIXKK) mpoBoaum MeTo10M ra3oBoit
xpomarorpaduu no 'OCT 31663-2012.

Cratuctuyeckyro o0paboTKy pe3yiIbTaToB OHOXIMH-
YECKOro COCTaBa OCYIIECTBIISUIN IIyTEM pacueTa CPeJHUX
3HAYEHHI 5 mapauIeNbHBIX onpeaeTeHuii (X ) 1 ook
cpennero 3HaueHus (s) nporpammoir MS Excel B coot-
BercTBuM ¢ mMatepuainamu H. U. Kopocrenesoii [18].
Paznuna cpetHUX 3HAYEHHUH CUMTANACh JOCTOBEPHO 3Ha-
yumoit ipu p < 0,05.

Pe3yabTaThl M UX 00CyKAeHHE

LleHHOCTB TAHTOB OJICHEH ONIPEETAET, IPEXIE BCETO,
uX XUMHUUeckuid coctaB. CorilacHO MpeAbLIyIIUM Uccie-
JIOBaHMSIM, X OMOXHMHS MOXET BapbHUpPOBATh B 3aBU-
CHUMOCTH OT Takux (paKTOpoB, Kak BHJ oyieHel [19], Bec
MIAHTOB, KuBas Macca [20] u cragus pocta manTa [21].

B TeyeHMM MHOTHX JIET IPOBOJATCS UCCIIEIOBAHUS Pa3-
JMYHBIX CIIOCOOO0B M3BJICUCHNUS OMOJIOTNIECKH aKTHBHBIX
KOMITOHEHTOB U3 ITaHTOB, Harpumep, hepmenTtauus [22],
BojHas [23] v criupToBast SKCTpakius [24], KOTOpbIe B 3Ha-
YUTETLHOM Mepe OTIIMYAI0TCA 10 ISHCTBHIO HAa OPTaHU3M
13-3a pa3HOro KonudecTBa copepkanust bAB.

I[TpoBeneH aHAM3 XMMUYECKOTO COCTaBa ITAHTOB CHOMP-
ckoro Mapaina (tabu. 1).

HartuBHBII NOPOILIOK M3 MAHTOB XapaKTEPU30BAIICA
BBICOKHM COJIEpYKaHNEM KakK OENIKOBBIX, TaK U 30JIbHBIX
KOMIIOHEHTOB, ITPOLIEHTHOE COOTHOIIEHUE KOTOPBIX JIOCTO-
BEPHO HE OTIN4aNIoCch. [losrydeHHbIe TaHHbIE COTacyroTCs
C HCTOYHUKOM [25], B KOTOPOM YITOMHHAJIOCh, YTO MAHTHI
cozxepskar 6oisee 50 % cyxoii Maccel Oenka. B HaTuBHOM
MOPOILIKE M3 KOXKH OTMEUEHO Mpeodiiaaaroniee coepixa-
HHUe 0elKa 1 MUHUMAJIBHBIH YPOBEHB 30JIbHBIX JJIEMEH-
ToB. JKupoBas (pakuus npeacTaBieHa B COCTaBE AHTOB
B HE3HAUHMTEIEHOM KOJIMYECTBE, IIPUYEM OCHOBHASI €€ YacTh
CKOHILIEHTPUPOBAaHA B KOXE.

[Ipomecc ppakrmoHrpOBaHUS CIIOCOOCTBOBAI paszeie-
HHMIO IPYIIT MAKPOHYTPUEHTOB Ha OT/IeNIbHBIE OMOCyOCTaH-
. IIporieccsl NEpKOISIINUT ¥ BEICOKOTEMIIEPATyPHOTO
THJPOJIN3a CIOCOOCTBOBANIN SKCTPArHPOBAHMIO U3 TKaHH
pora mopsaaka 85 % OeTKOBBIX KOMIIOHEHTOB, IIPH 3TOM
B CyOCTaHIIMM 13 KPOBHU M JIUM(QBI U XPAIIEBON CyOcTaH-
LUK JOCTOBEPHBIX OTIMYMN B KOJIMYECTBEHHOM COJIEP-
KaHUH OeJKa He BBIBIEHO. YacTh MPOTEHHOBBIX KOMITO-
HEHTOB IIEPEX0IUJ1a B COCTaB MUHEPAJILHOM U JIMIIUIHON
cyOctaniun B kommmdectse 15,0 14,0 % coOTBETCTBEHHO.
[Ipu ¢dpaknmonrpoBanuu mantoB 10 78,8 % 301bHBIX
BEILIECTB MEPEIUIO B COCTAB MUHEPAIbHOW CyOCTaHINY;
11,2 % sxcTparupoBajiochk B 00pasel 3 KpOBU U JIUMQBI;
a 1,7 % — B xpAmeBy0 CyOCTaHIHIO.

[IpumeHeHue CyOKPUTHYECKOW DKCTPAKIIUU KOXKH
MIaHTa C UCIIOJIb30BaHUEM OPTaHUIECKUX PACTBOPUTENCH
CHOCOOCTBOBAJIO MOJYYCHHIO MAaKCUMAJIBHOTO KOJIHYe-
CTBAa M3BJIEKAEMOT0 KOMIIOHEHTa P MUHUMAIBHON KOH-
LEHTpaLUH JIOTIOJTHUTENBHBIX TpuMeceii. MaccoBast 10715
KHpa B IUIUAHON CyOCTaHIIMK cocTaBsiia 10 95 %.

[Ipu pentennu cnexyrommei 3a1a4n MPOBEICHO U3yde-
HHUE 3HAYCHUH aMHHOKHCJIOT B CyOCTaHIMSX U3 MAHTOB
Mapadia (Tabim. 2).

Hcxons 3 aHanu3a JaHHBIX 110 XUMUYECKOMY COCTaBY
MIAHTOB CJEYET, YTO CPEAN MPEACTaBICHHBIX TPYII Be-
IIECTB 0COOOTO BHUMAaHMS 3aCITy )KUBaeT OEIKOBas COCTaB-
nstrorast. K oCHOBHBIM OMOTOTHYECKH aKTHBHBIM KOMIIO-
HEHTaM ITaHTOB OTHOCSTCS MOJIUMENTHABI ¥ Oenku [26].
OrpoMHOE BIHSHUE HA OMOIOTHIECKYI0 aKTHBHOCTH OKa-
3BIBAIOT CBOOO/IHBIE aMUHOKHUCIIOTHI, KaX/1asi M3 KOTOPBIX
ABISIETCSI HE TOJIKO MCXOAHBIM IIPOLYKTOM B IpOLIECCE
OnocHHTE3a OEITKOBBIX BEIIECTB, OEITKOBOMOIOOHBIX BUTA-
MHHOB ¥ TOPMOHOB, HO M cama IIpH 3TOM IIpETepreBaeT
CJIOKHBIE OMOXMMHUYEeCKHe MpeBpaleHus. Mzydenune coc-
TaBa OEJIKOBOW (hpaKlMU MAHTOBOW MPOIYKIIMU Ba)KHO

Tabnuna 1. Xumudeckuii coctaB cyOCcTaHINN U3 TAaHTOB Mapaia

Table 1. Substances from maral velvet antlers: Chemical composition

XUMHUYECKHI COCTaB IIpo6s1 cyOcTaHumu
(X £5),1/100 IIpo6a Ne 1 ITpo6a Ne2 | TIpo6a Ne 3 IIpo6a Ne 4 | TIpo6a Ne 5 IIpo6a Ne 6
n=15) (n=15) (n=75) n=15) n=5) (n=5)
MaccoBast onst Oenka 49,85 + 3,99 76,3 £6,10 80,59+£6,45 | 74,29+594 | 1536+230 4,15+0,62
MaccoBas 107151 KHpa 0,76 £ 0,15 8,07 +0,50 0,25+ 0,07 0,31 +0,01 0,99 + 0,02 95,30+ 3,03
MaccoBas JI0JIs 30JIbI 42,83 +£2,80 4,11 +0,36 11,23 £ 1,16 1,73+0 78,82 +1,07 1,85+0,59
MaccoBast 1oist Biaru 7,73 £0,19 7,92 £0,20 6,49 £0,16 5,76 £ 0,14 3,62 £0,09 7,06 +0,18
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Tabmuua 2. CocTaB aMHHOKHCIOT CyOCTaHIIMI U3 MMAHTOB

Table 2. Amino acids from maral velvet antlers

Maccosas nons [IpoOs1 cybeTannum

AMHHOKHCJIOTBI IIpoba Ne 1 IIpoba Ne 2 IIpoba Ne 3 [Ipoba Ne 4 IIpoba Ne 5

(X £5), /100 T (n=175) (n=175) (n=175) (n=175) (n=175)
AcnaparaHoBast KUCJIO0Ta 0,68 = 0,03 0,94 £ 0,05™" 1,49 £ 0,08 1,20 £ 0,06 0,63 +0,15"
AJaHuH 2,07+0,11 4,60 + 0,23 3,73 +£0,21 438 +0,25 1,14 £0,56™
T'myraMHUHOBas! KHCIIOTA 2,03 +£0,10 3,54+0,18" 3,97+0,19 3,27+0,16 0,59 +0,12"
THIPOKCHITPOIIUH 1,93 £0,20 2,76 £ 0,63 0,16 +0,01 5,31 +1,24™ 1,11+ 0,67
Tpomus 3,90 0,15 5,76+ 0,29" 4,86+0,28 4,15+0,22 124 +0,96"
[muux 4,53 +0,25 8,71 £0,95™ 3,64 +£0,18 3,17+0,16 2,06 1,03
Cepun 1,08 +£ 0,02 2,73 +0,19™ 5,20+ 0,30 4,79 £ 0,24" 1,38+0,87"
uctun 0,30 +0,01 0,15+0,08 0,63 +£0,03 0,70 £ 0,01 0,07 £ 0,10
Tuposun 2,10+ 0,25 2,94+0,13 2,54+0,13 225+0,11 0,70 + 0,12
MerTHoHHH 0,88 0,11 0,90 £0,15 0,66 + 0,03 0,94 + 0,06 0,90 £ 0,25
DeHuanaHuH 120+ 0,06 1,25+0,08 371+0,19 3,30 0,05 0,60 = 0,34
JInzun 0,52 +0,03 0,50+0,10 4,00+ 0,20 0,42 +0,17 0,24 +£0,10
Tpeonnn 1,48 £ 0,07 3,00+ 0,19 2,55+0,13 2,25+0,01 0,34 +0,15™"
Tpunrodan 0,68 £ 0,03 0,54 = 0,09 1,31 0,07 1,19+0,13 0,24 +0,12"
Basun 0,76 = 0,04 1,56+ 0,15 2,19+0,11 1,79 + 0,06™ 0,36 = 020"
Tleitun 1,99+ 0,11 3,98 + 0,227 0,55+ 0,03 2,43 + 0,09 1,09 £ 0,67
Wzoneitnun 1,84 + 0,09 1,60 + 0,08 5,86 0,25 4,66 +0,12" 0,96 + 0,54
Aprurun 0,34 +0,02 0,69 +0,03" 1,16 £ 0,06 1,01 £0,23 0,54+ 0,32
Tuctuann 2,17+£0,12 4,60 +0,56™ 2,04 £0,03 1,49 £ 0,05 0,34+ 0,17
CyMMa aMHHOKHCJIOT 30,48 £ 1,25 50,93 £ 2,54 50,25+ 1,12 48,70 £ 0,95 14,53 £2,76™

Tpumeuanue: *p < 0,05; **p < 0,01; ***p < 0,001 — pa3HULIA TOCTOBEPHA B CPAaBHCHHH C MPEIBIIYIIUM 3HAUCHUEM.

Note: *p < 0.05; **p < 0.01; ***p < 0.001 — reliable difference from the previous value.

JUTSL pacIupeHus cep ero NpuMEeHEHHs B MPOIyKTax
nuTaHus QYHKIMOHATIBHON HampasieHHOCTH. [Ipn aToM
AMHHOKHUCIIOTHBIN COCTAaB MOKET 3HAYUTENBHO OTIIMIATHCS
B 3aBUCHMOCTH OT Buja cyOcranuuu. [Tockosibky coaep-
JKaHWe MPOTEeHHA B JIMIUAHON CyOCTaHIIMU COCTABIISIIO
MeHee 5 %, ranbHelInee ucciieJOBaHHE aMHHOKHCIIOTHOTO
cocTaBa JJaHHOU (DpaKIMK He TPOBOAMIIOCK, T. K. IPH CYTOY-
HOI oTpeOHOCTH YesnoBeka B Oernke (65—75 r/cyTkn) npu-
MEHCHHE €€ B KaUeCTBE OEIKOBOr0 KOMIIOHEHTa (DYHKIIHO-
HaJIbHBIX NTPOTYKTOB HEIEIecOo00pa3Ho.

B manTax mapaina onpezeneHo 19 aMIHOKHCTIOT, 001Iast
UX CyMMa B HATUBHOM Moportike coctaBmia 30,48 r/100 .
B cyOcraHnusx, NOJy4eHHBIX IpH (paKkIIMOHUPOBAHUH,
JIaHHBIA TTOKa3aTeNb yBenuuuBaics B 1,5—1,7 pasa, 3a uc-
KJIIOUEHNEM MUHEPaIbHOU (pakiyu. B koxke manra (HaTuB-
HBIH TTOPOIIOK) 00I1Iee CoiepKaHne aMUHOKKCIIOT B 1,7 paza
BBIIIIE, YeM B Telie maHTa (mpoba Ne 1).

B naruBHbIX pobax (Ne 1, Ne 2) nmpeobiasany nposvH,
[JINLWH, aJJaHUH W TIyTaMUHOBAs KUCJIOTa, COCTABIISA-
rorre 41-44 % ot o0Iero KoJM4yecTBa aMHHOKHUCIIOT.
Bricokoe coneprkaHue MPOJIMHA U TIHINHA XapaKTepHO
UL KoJuiareHa [27], B 00JIbIIOM KOJTMYIECTBE IIPHCYTCTBYIO-
IIeTO B COETMHUTENHHON 1 KOCTHOU TKaHAX MaHToB [28].
B cBoto ouepenp, 3HAYUTEIbHBINH YPOBEHb INIyTaAMUHO-
BOM KHCIIOTBI CBSI3aH C T€M, 4YTO, [T0 MHEHHUIO PsijJa aBTO-
POB, €€ OCTaTKH, HECYIIHe OTPUIATENbHBIN dJIeKTpHYec-
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KHH 3apsil, y4acTBYIOT B CBSI3BIBAHHUH KOJIJIATEHA, a TAKKE
THAPOKCHANIATATA B KOCTHOM MaTpPUKCE 3a CUET MPHUTS-
TUBaHHUA MOJIOXKUTEIFHO 3apsDKEHHBIX HOHOB KallbLIUA
u docdara [29]. B HAaTUBHOM MOPOIIKE U3 KOXKU MMAHTA
(mpoba Ne 1) Tarxke OTMEYEHO 3HAYNTEIBHOE KOJITMYECTBO
TUCTUANHA U JICHIIUHA.

KonnuecTBeHHOE cofepkaHKe OTeIbHBIX AMUHOKHC-
JIOT BapbUPOBAJIO B 3aBUCHMOCTH OT CII0C00a IKCTPAKIIHH.
JlocToBepHBIE pe3yabTaThI BEISIBICHBI 10 KOHIICHTPAITHA
cepuHa, JIN3WHA, BAIWHA, U30JICHIINHA, MCTHOHHHA, JIeH-
[MHA U THApOKcHurponuHa. Hambosee 3HaYMMBIC OTIIH-
YHsl YCTaHOBJICHBI TI0 KOHIIEHTPAIMH THAPOKCUIIPOJIIHA:
€ro ypoBEHb B XpsieBoii cyoctanimu B 33,0 pa3a BbIIIe,
YeM YPOBEHb CyOCTaHINH U3 KPOBH U TUMHIL. [ mapokcu-
MIPOJIMH — YHUKAJIbHAs 7 KOJIJIJaTeHa aMUHOKHCIIOTA,
Wrparonias BOXHYIO pojib B CTaOMIIM3alNN CTPYKTYPHI
TpoitHou crupanu [30]. B mantax uaeHTHPUIIUPOBAH
xosnared I, II, X u XI tunos [31]. [Ins paspyueHus
MOJICKYJIBI KOJUIareHa HEOOXOIUMO CO3/IaHHE OTpelie-
JICHHBIX YCIIOBUH, B YACTHOCTH MPUMEHSIIACH BBICOKAS
TeMIIepaTypa THAPOITN3a.

3HaunTeNbHAS pa3HULA YCTaHOBIIEHA 10 JIM3HHY, KO-
YeCTBO KOTOPOTO B CYOCTaHIMHU U3 KpoBHU W JUM(DEI B 9,5 pa3
BBILIE, YEM B XPSIIEBOU. B cocTaBe KUBOTHBIX TKaHEH
HanboJjee OoraT JIM3MHOM reMOTTI00MH, TIOJTHOCTELIO H3BJIE-
KaeMBbIi B TIpoLiecce MEPKOISIUY.
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B xone aHann3a aMMHOKHCIOTHOTO COCTaBa Ba)KEH
HE TOJIBKO Y4eT KOJIMYECTBEHHBIX ITOKa3aTeNeH, HO U COOT-
HOILICHHH, XapaKTepH3YIOIUX COaTaHCHPOBAHHOCTh M OHO-
JIOTUYECKYIO IEHHOCTb. JIJIst BBIpa)KeHNsI OMOJIOrMYeCKON
LIEHHOCTH OEJIKOBOW COCTAaBIISIONIEH MPOIYKTOB CyIle-
CTBYeT OOIIETPU3HAHHBIH METO/I aMUHOKHCIIOTHOT'O CKOPA,
OCHOBaHHBIN Ha CPaBHEHWU aMHHOKHCJIOTHOTO COCTaBa
HCCIIEAyEeMOTo IIPOAYKTA C 3TaIOHHBIM OenkoMm [32]. B Tab-
nre 3 puBeeHbI OCHOBHBIE OKa3aTeNny OMOIOrnuecKon
LIEHHOCTH OEJIKOBOM COCTABIISIONIEH CyOCTAHIMI N3 TTAHTOB
Mapaja ¢ y4eTOM JTaJlOHHBIX 3HaYeHUH HE3aMEHHMBIX
aMuHOKHUCNOT 1o 1kane PAO/BO3 [33].

B Oenke Bcex npencTaBiIeHHBIX 00pa3LOB JUMHTH-
pyromumMu 6I)IJ'II/I BaJINH, HeﬁHHH, MCTHUOHHUH U JIU3HUH.
B HaTHBHOM MOpOIIIKE M3 TAHTOB U B XPSIIEBOH CyOCTaH-
IINM MUHAMAJIBHBIA CKOp OTMEYEH I10 JIN3KHY, B CyOCTaH-
LMY U3 KPOBH M TMM(BI — 110 JIeHIIuHy. Bricokue 3Ha-
YeHHsI CKOpa — 110 TPEOHNHY, (eHIIATaHuHY, U30JIeH-
LUHY, Tpunrodany 1 ructTuauny. [Ipumenenne npomecca
MEPKOJISILIMU U BEICOKOTEMIIEPATypHOI'0 THAPOIIN3aA CIIO-
cOOCTBOBAJIO YBEIUUEHHIO KOHLIEHTPAIIMK H30JICHI[HA
Ha 70-97 % 10 CpaBHEHHMIO C HATUBHBIM ITOPOIIIKOM M3 ITaH-
T0B. KOHIIEHTpanust THCTHIMHA, HAIIPOTHB, TIPH (PpaKIro-
HUPOBAaHWHY CHIDKAJIACh B cpefHeM Ha 41-53 %.

AHanm3 aMHHOKHCIOTHOTO COCTaBa MaHTOB Mapaia
MOKa3aJl, YTO KaK HATHBHBIN IIOPOLIOK, TaK ¥ CyOCTaHIINH,
MOJTyYeHHbIE Ha UX OCHOBE, HE SIBIISIIOTCS cOalaHCHPO-
BaHHBIMU NPOAYKTAMHU IO aMUHOKHUCJIOTaM. Ho nanuuue
BBICOKHX KOHIIGHTPALUH OTAEIbHBIX HE3aMEHUMBIX aMUHO-
KHCIIOT O3BOJISIET OJIOKUTENBHO OLEHUTD NIEPCIIEKTHBY
MIPUMEHEHHS CyOCTaHIMH N3 TAHTOB Mapajia B KaueCTBe
JIOTIOTHUTEIILHOTO WHIPEIMEHTa B COCTaBe OEIKOBBIX
(DYHKIMOHAIIBHBIX IPOIYKTOB JUIsl 00OTAIEHHUSI HX TPHIITO-
(haHOM, M30NIEHIIMHOM, (DEHMITATAHUHOM U THCTHIMHOM.

HecMmotpst Ha HecOaIaHCUPOBAaHHOCTD, HAJTMYHE KaX-
JIOM M3 aMUHOKHUCIIOT B COCTaBE TaHTOBOM NPOIYKIIUU UMe-
€T 3HAUCHHUE KaK IT0Ka3aTeNNb OMOJIOTHUECKON aKTHBHOCTH.
Oco0eHHO BaXXHO TIPHCYTCTBUE ONPEAETICHHBIX ITOCIIEI0-
BaTEIbHOCTEH aMHUHOKHCIIOT, 00pa3yloMX TaK Ha3bl-
BaeMble NMENTH/bl. DTO HeOOobIINEe (parMeHThl OEIIKOB,

HOJTyYECHHBIE M3 PACTEHHUH, )KHUBOTHBIX M MUKPOOPTaHU3MOB,
Ouosornyeckas aKTHBHOCTh KOTOPBIX 3aBUCHUT OT MOJIE-
KYJISIpHOM Macchl, aMUHOKUCIIOTHOTO cocTaBsa [34, 35].

NmeroTcs nanHbie 00 aHTHAMAOCTHYCCKHX [36], aHTH-
THIICPTCH3UBHBIX [37], aHTUMHKPOOHBIX [38], mpoTuBOpa-
KOBBIX [39], npoTuBOBUpYCHBIX [40] CBOHCTBaX pa3INYHbBIX
nenTuoB. [Toka3zaHbl pe3ynbTaThl UCCIEAOBAHUS MHTH-
Ompyromei KCAaHTHHOKCHAA3HOH aKTHBHOCTH aMHHOKHC-
JIOTHBIX IOCIIEN0BATEILHOCTEN UTMHOM OT 4 10 7 aMHUHOKHC-
not [41]. x dpapmakomormaeckne 3pPeKTsl JOCTUTAIOTCS
3a CYET Pa3IMYHBIX MEXaHW3MOB JIEHCTBUSL, TAKMX KaK aKTH-
BallMsl WJIM MHTHOMPOBAHUE KIIETOUYHOM MOBEPXHOCTH,
BHYTPHKJIETOYHBIX PELIEITOPOB U ()EPMEHTOB, MOAYJISILIUS
0emoK-0eTKOBBIX B3aMMOACHCTBHM U T. 1. [42].

Buonornuecky akTUBHBIE MENTHIBI HAXOST IINPOKOE
MPUMEHEHNE B COCTaBE CIICIHATN3NPOBAHHBIX MTHIIEBBIX
MPOAYKTOB, B YACTHOCTH B CIIOPTHUBHOM NHUTaHUH [43],
(YHKIIMOHAJBHBIX MIPOIYKTaxX [44].

[enTuapl npeACTaBIAIOT COOO0 MOJIEKYJIBI HA OCHOBE
2-50 amuHOKHUCIOT [45]. [Tpr 3TOM OHOJIOTHYECKH aKTHB-
HBI€ MENTUABI COCTOST U3 AMHUHOKHUCIIOTHBIX OCTaTKOB
B KonndecTBe MeHee 20 ¥ IMEIOT MOJIEKYJIIPHYIO Maccy
aroke 10 x/la [46]. Ilentumst ¢ pa3MepoM MOJICKYITBI MEHEe
3 x/la uMeroT HanbOIBIIYI0 OMOIOTHYECKYTO AKTHBHOCTD.

AKTHBHBIE IETITH/IBI C HU3KHM MOJIEKYJISIPHBIM BECOM
o0nanaroT 6osee BEICOKOH OMO0CTYTHOCTHIO, TOCKOJIBKY
OHHU JIETKO MPOHUKAIOT Yepe3 >KeJIyJOUHO-KUIIICUHbIE
MeMOpaHbI U KOKHBIC Oapbepsl [47].

Ha cerogHsimHuil neHb NpeacTaBiIeHbl pa3InyHbIC
MCCIIEI0BAHNS MO BBIIEICHHUIO ENTH/IOB U3 ITaHTOB. B gacT-
HOCTH, Suttie ef al. openeTnIN HATNIHe B HEOCCUDUTIH-
POBaHHBIX 0071acTsIX poroB ojieHel nentuna IGF-1, ocHos-
HOTO (pakTOpa pocta Xpsma [48], UMEIOMEro MoJIeKy-
nsipHyto Maccy 7,6 k/la. Zhao et al. unentudunposanu
YEeThIPE MMPOTHBOBOCIAJIUTEBHBIX ITENTH/IA B THAPOIN3aTaX
6enkoB nantoB: VH (Val-His), LAN (Leu—Ala—Asn),
AL (Ala—Leu) u IA (Ile-Ala) [49].

B nponykrax nepepaboTky MaHTOB Mapaia Kak MOTeH-
[IMAJIBHOTO HCTOYHHUKA IETITH/IOB COEPKATCsl aKTUBHBIC
Y HEaKTHUBHBIE MTENTHIHBIC MOJICKYJIbI.

Tabnuua 3. buonoruveckas HEHHOCTh OEIKOBOW COCTABIAONIEH CyOCcTaHIMN U3 TAHTOB Mapajia

Table 3. Proteins from maral velvet antlers: Biological value

AMUHOKHCIIOTa IIpoba Ne 1 IIpoba Ne 2 IIpoba Ne 3 IIpoba Ne 4
A AKC A AKC A AKC A AKC
Tpeonun 2,97 95 3,93 127 3,16 102 3,02 97
Banun 1,52 35 2,04 47 2,72 63 2,41 56
Oennnananud + Tupo3ux 6,60 127 4,33 83 7,75 149 7,47 144
M3oneiiunx 3,69 115 2,10 66 7,27 227 6,27 196
Jlevirun 3,99 60 5,22 79 0,68 10 3,27 50
MeTtnoHuH + UCTUH 2,37 88 2,82 104 1,60 59 2,21 82
Tpunrodan 1,36 160 0,71 84 1,62 190 1,60 188
JIuzun 1,04 18 0,66 12 4,96 87 0,56 10
I'uctuaun 4,30 215 6,02 301 2,53 127 2,00 100

IIpumeuanue: A — conepxanue aMmuHOKUCa0THL, /100 r 6enka; AKC — aMUHOKHCIIOTHBIH CKOP.

Note: A — amino acid content, g/100 g protein; AKC — amino acid score.
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B xozne Hay4HOTO HCCNIeI0BAaHMS OIPEIENICHO Pactpe-
JICJICHUE TIENTHIHBIX (PaKIHi 0 MOJCKYIISIPHBIM Mac-
caM B 3aBHCHMOCTH OT BrZa cyOcTanuu (puc. 1, 2).

B HaTHBHOM MOPOINIKE U3 MMAHTOB Mapaja U KOXH
MIAaHTOB OCHOBHAS YacTh OEJIKOBBHIX KOMIIOHEHTOB Ipea-
CTaBJIEHA BEICOKOMOJICKYJISIPHBIMH TIEITH/IAMH B TIpEZIeie
Mmacc 6onee 6 k/la. HuzkomomneKysipHbIe ENTH bl MEHEE
3 k/la cocraBnsum He 6onee 4-5 %.

[Ipn nepepadboTke U PppakIMOHNPOBAHNUH ITAHTOB Ha-
0J1r01710Ch N3MEHEHHUE MTPOLIEHTHOTO COOTHOILICHHS! TENTH-
noB. Jlist XpsimieBoii cyOcTaHIMKM XapaKTepHO HapacTa-
HUC NNPOUCHTHOI'O COACPIKAHUA MENTUAOB C MeEHbIIEH
MOJIeKyJIsIpHOU Maccolt. Tak, 33,8 % OenkoBoii cocTaB-
J'IS[}OH_[GI‘/'I MPpUXOANJTIOCH HAa IETITHU/IBI C MOJ'IeKyJIS[pHOf/'I Mac-
cori < 2,9 k/la, a 20,9 % — Ha menTUabl Maccoiu ot 2,9
10 6,4 x/la. /lanHast TeHIEHIINS CBHICTENBCTBYET O THAPO-
JUTHYECKOM PaCIIECTIICHNH OeKa IpH BBICOKOTEMIIEpa-
TYpPHOM THIPOJIN3E.

B cyOGcTannnu u3 KpoBH M TUMQHBI TAHTA OCHOBHAS
Macca IenTHAO0B HaXOIIIach B CPeTHEM HHTEPBAIIE MOJIe-
KYJISIPHBIX Macc, B 9aCTHOCTH 26,7 % COCTaBIISIIN METI-
ikl 56,5-22,5 xlau 37,6 % — nentuasl ¢ maccoit 22,5—
11,7 x/1a. Ha noo HU3KOMOJIEKYJIAPHBIX MENTUIOB C Mac-
coit Meree 6,4 xJla mpuxoaminock 10,1 % OenxoBoit coctas-
JIso1el, u3 Hux 5,6 % cocraBisum nentuasl MeHee 3 kJa.

JlaHHBIE HCCIIeIOBaHUS COTIACYIOTCS C pe3yJIbTaTaMu,
MpEeNCTaBICHHBIMU B uTeparype. Hanpumep, Ma et al.
OTNpENIENIUIIN, YTO MOJISKYJISIpHAs Macca MEeNTHI0B POTOBO
KpOBU B OCHOBHOM pacHpe/iesieHa B [uana3oHe MOJIEKY-
JspHBIX Macc okoJio 55 x/la [50]. Hao et al. nomyyanu
HU3KOMOJIEKYJISIPHBIE TIETITU/IbI C aHTUOKCUJAHTHOU, aHTHU-
JINTIOKCUT€HA3HOU U aHTUTHUPO3UHA3HON aKTUBHOCTSIMHU
3a cueT (PepMEHTaTHBHOIO PACIICILICH S KPOBH C IPHMEHE-
HUEM IIeJT0OYHOM mpoTteassl [51].

Taxwmm 06pa3oM, COTTIaCHO IIPOBEICHHOMY FICCIIEI0OBA-
HUIO, CTETIICHb THIPOJTH3a BBIIIE B XPSIIEBOI CyOCTaHIINH,
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Figure 1. Peptide fractions in native raw materials from maral velvet antlers: Molecular weight distribution
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Figure 2. Peptide fractions in substances from maral velvet antlers: Molecular weight distribution
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0 YeM CBHICTEIBCTBYET HATMYHE OOJBIIETO KOTMIECTBA
TIETITHI0B HU3KOH MOJIEKyIIpHOH Macchl. ClieioBaTeNibHO,
XpsilieBasi CyOCTaHIMS 110 COJEPKaHUIO OMOJIOTHYECKH
AKTHBHBIX IETITHAOB IPEBOCXONT APYTHE OHOCYyOCTaHIINI
W3 TAaHTOB MapaJja. Bompoc oleHKr KauecTBEHHOTO COCTaBa
MENTHI0B CyOCTaHIMIl U3 ITAHTOB Mapaja M orpeJee-
HUS UX (QYHKIMOHANBHOW aKTUBHOCTH OCTAETCSl OTKPBI-
TBHIM, aKTYaJIbHBIM H TPeOyeT JaTbHEeHIIINX NCCIIeI0BAaHHH.

[TpoBeneno ucciaenoBaHe MUHEPAIBHOTO COCTaBa
O6rocyOcTaHIMii U3 TAaHTOB Mapaia (Taoi. 4).

OTMeyeHO JOMUHHAPOBaHHE 00PA3IOB MAHTOB IT0 COJEP-
YKaHUIO KaJbIus. B HaTHBHOM IOpoIIke ero ypoBeHb coc-
taBui 28730 mr/100 r. B npouecce dppaknuoHnpoBaHus
OCHOBHAsI Macca KaJIbIIHs IIePEIlIa B COCTaB CyOCTaHITHN
13 KPOBU U JIUM]HI B KoIIdecTBe 58 % OT MacChI KabIus,
coJieprKallerocsi B HaTUBHOM IOpoOIIKe naHToB. KpoBb
HUIrpacT BaXXHYIO POJIb B IMTOAACPKAHNUN ITOTOKA MUHEPATIOB
1 pepMeHTOB, HEOOXOAMMBIX JUISI POCTa POTOB, UTO OIIPE-
JIeJIIeT BBICOKYIO KOHIIEHTPALNIO MUHEpalla B CyOCTaHIINH
U3 KpoBH 1 TUMDEI [52]. Pa3nuuus B COOTHOIICHHH MUHE-
pabHBIX KOMIIOHEHTOB B CYOCTaHIIMAX U3 TAHTOB TAK)Ke
CBSI3aHBI C TIPOLIECCOM POCTa M OKOCTeHeHHs poros. Cytie-
CTBYET THIIOTE3a O TPEX CTA/USIX, CBA3aHHBIX C KalblU(UKa-
IIHel pOroB, BKIIOYAIOIINX [IEPBOHAYATIHFHOE HAKOTICHNE
MPOMEKYTOYHBIX MHHEPAJIOB B XPAIIAX, PEMIHEPATU3ALIIO
MIPOMEXYTOYHBIX MHHEPAJIOB C IEPECTPOUKOI KoJuiare-
HOBBIX (QHOPUILT U CO3PEBAHKE M3 PEMHUHEPATH30BAHHBIX
MHHEPAJIOB B TEPMOTMHAMUIECKH CTAOMIBHBIE CTPYKTYPEI.
B nponecce pocta poroB HOHEI MUHEPAJIOB COSANHSIIOTCS
C XOH/IDOUTHHCYJb(ATOM M OTKIIA/IBIBAIOTCS Ha Xpsillie-
Boi1 Marpuue. I1o Mepe HakoIIEeHHsI MUHEPAIbHBIX KOMIIO-
HEHTOB XPSIICBas TKAHB TOCTCTICHHO 3aMEHSCTCS Ha KOCT-
Hy10 [53]. Cpe3ka maHToB A7 HOTYYEeHUS MAaKCUMAaJIbHOTO
KOJMYECTBA OMOIOTUIECKH AKTUBHBIX BEIIECTB OCYIIECT-
BIISIETCSI HA CTaJJ MHTEHCUBHOTO POCTA, IO HACTYTUICHUS
OKOCTEHEHHsI, TI09TOMY OCHOBHAsi Macca MOHOB MUHe-

paJioB, B TOM YHCIE KalbLHs, €II€ HaXOIUTCA B KPOBS-
HOH U XPSIIIEBOH COCTaBISIONINX pora. JJaHHbIe mOATBEp-
MKIAI0TCS BHICOKMM COJIEp)KaHHEM B COCTaBe CyOCTaH-
LUH JpYTUX MaKpO3JEMEHTOB, TAKUX KaK KaJlui, MarHUM,
HaTpHi, TP MUHUMAJILHOM YPOBHE B COCTaBE MUHEPAJIb-
HOH (pakuunm.

®Docdop B manTax Mapasa (HaTUBHBIN ITOPOIIOK) COZep-
xaincs B kommaectse 5500 mr/100 1, uto B 5 pa3 HIKe
ypoBHs Kanbuus. [Ipyn ¢ppaknrmoHUpOBaHNN OCHOBHAS
94acTh MUHepaJia BXO/[HJIa B COCTaB MUHEPAIbHOU CyOcTaH-
IIUH, BKITIOYAIOIIEH B OCHOBHOM (pocdop, KOHIIEHTpaus
KOTOPOTO BBIIIIE IT0 CPABHEHHIO C CyOCTaHIIUSMH U3 KPOBH
u 1uMOBI 1 XpsieBoi B 38 u 64 pa3a COOTBETCTBEHHO.
Pe3ynbpraThl HCCIIEI0OBAHUS COTVIACYIOTCS C JaHHBIMH
uccieoBaTeNell, yTBEpKIAIOMINX, YTO COOTHOLIICHHE
KaJIbIMs ¥ pocdopa pasnudaercsi BO BpeMsi MUHEpalbHOH
(assr. Docdop comepKUTCS B OCHOBHOM Macce B KOCTHOM
4acTH pora B Bue (ocdaTa KaIbIusi, COCTABIIIONIETO
110 48 % MHUHEpaIbHOTO KOMIIOHEHTa [54].

3HaYUTeNbHBIE [TOKA3aTEIN YPOBHSA MaKpO3JIEMEH-
TOB B COCTaBe CyOCTaHIIMU U3 KPOBH M JTUM(QBI CBI3aHbI
U co criocoboM sKcTparupoBanus. [lepsas cragus ¢pak-
LUOHUPOBAHUS BKJIIOUaja NMEePKOJIALUI0, OCHOBAaHHYIO
Ha HEMPEPBHIBHON (DMIIBTPALIUK KCTPAreHTa 4e€pe3 ChIphe.
B xone nporiecca n3BiaekaeMple KOMIIOHEHTHI IEPEXOIAT
B COCTaB 3KCTpareHra B pe3ynbTate A y3un, mpoTeKaro-
LIEH M3-3a Pa3sHULbl KOHUEHTPALUN SKCTParupyeMbix
BemecTs [55]. laHHBIH cr10c00 SKCTPaKINH CIOCOOCTBOBAT
3HAYUTEIHHOMY BBIMBIBAHHIO MHHEPAJIOB M3 TKAHH pOra,
0 U€M CBHACTCILCTBYECT MUHUMAJIBHOC UX COACPIKAHUEC
B COCTaBE MUHEPAIBHON (paKIny.

W3 uncna MUKpO3JIEMEHTOB B IIAHTAX B IIPEBAUPYIO-
I11eM KOJIMYIECTBE OTMEUEHBI KeJe30, Me/lb, MAKCUMaJbHOE
KOJIMYECTBO KOTOPBIX COAEPKATIOCH B COCTABE JIUITUIHON
Y XPSIIIEBO CyOCTaHINH, a TAK)Ke [IMHK IIPH MAaKCUMaJIb-
HOM €ro ypoBHE B JMIUAHOHN cyOcrannuu. HenaBHue

Ta6nuna 4. MuHepanbHbIH COCTAB CYOCTaHIMI M3 MAHTOB Mapaa

Table 4. Substances from maral velvet antlers: Mineral composition

MunepanbHbIi IIpo6sI cyOcTann
_ cocraB IIpoba Ne 1 IIpoba Ne 2 [Ipoba Ne 3 IIpoba Ne 4 [Ipoba Ne 5 [Ipoba Ne 6

(X £5),1/100T
Kanbiuit 28730,00 + 50,60 | 1090,00 + 87,20 | 16590,00 + 83,60 | 145,80 + 6,21 55,39 +2,77 79,00 + 0,03
Docdop 5500,00 + 17,60 | 1300,00 + 25,00 | 370,00 +22,20 | 220,00 + 11,00 | 14000,00 + 98,21 | 15,000 + 0,010
Kasnuit 5,90+ 0,50 473,70 £23,65 | 256,90 + 12,80 | 408,60 + 20,40 0,41+0,11 90,00 + 0,03
Maruui 610,90 + 31,50 104,00 £5,20 | 319,80+ 1595 | 48,42+7,07 4,72 +0,24 0,02 +0,01
Harpnit 238,40 £21,40 | 1368,00 £ 98,44 | 799,10+ 63,90 | 632,80 = 44,24 7,79 £ 1,15 19,00 £ 0,01
XKeneso 4,90 +0,70 65,66 + 7,22 15,92 +1,16 54,30 +2,72 * 46,00 + 13,00
Mapranen 0,10+ 0,01 0,42 +0,11 0,03 +£0,01 1,11 +£0,05 * *
Men 0,10 = 0,03 0,02 +0,01 0,06 = 0,01 0,44 +0,11 * 40,00 £ 14,00
LuHk 10,30 + 0,31 1,78 £0,52 6,40 £ 0,87 2,80+ 0,06 * 38,00+ 10,00
Xpom 0,02 £ 0,01 2,40 + 0,65 0,14 +0,02 0,31 +0,08 * 1,80 + 0,90
Vox 0,03 +0,01 0,03+0,11 0,07 +0,01 0,03 +0,01 0,02 +0,01 *

IIpumeuanue: * — KOHIIEHTpALUs HUXKE IOPOTOBBIX 3HAUCHUH JUana30Ha KOJIMYECTBEHHOTO onpeneneHus; p < 0,05.

Note: * — concentration below threshold values; p < 0.05.
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HCCIIEIOBAaHUS TTOKA3aJIM, YTO OBICTPBIE TEMIIBI POCTA
POTOB OJIEHEH CBA3AHBI C IKCIIPECCUEH TPOTO-OHKOTEHOB.
[Mpoduiu skcnpeccuy reHoB pora UMelTi 0oj1ee BBICOKYIO
KOppeJSIHIo ¢ octeocapkomoii (p 0,67-0,78), wem ¢ HOp-
MaJbHBIM POCTOM KOCTHEIX TKaHe# (p 0,33-0,47) [56].
Beuay ObIcTpoii ckopocTH nposngepanny KIEeTKH pacTy-
KX POrOB UMEIOT IOBBIIIEHHYIO TOTPEOHOCT B KETe3e.
AHaJIOTUYHO PAaKOBBIM KJIETKaM, AEMOHCTPHUPYIOIIHM
OoJiee BHICOKMH YPOBEHb MOTJIOMICHUS M UCIIOJIB30Ba-
HUS JKelle3a 10 CPABHEHUIO CO 3/I0OPOBBIMU KIIeTKamu [57].
XOHIAPONTHHCYNb(}AT, BXOIANIMNA B COCTaB AHTOBOTO
Xpsiia, 00J1a1aeT CHIOCOOHOCTBIO K XeJIaTHUPOBAHHMIO Iepe-
XOJHBIX METAUIOB, TakuxX Kak Cu?" u Fe?* [58], uto 00y-
CJIaBIIMBAET BBICOKOE COJIEPXKAHUE XKEJe3a B XPAIIEBOH
cyOcraHnnu. MakcuMaabHOE KOJIMYECTBO JKenne3a oOHa-
PYKEHO B COCTaBe HATUBHOT'O OPOIIIKA U3 KOXKH MAHTOB.

Bricokoe comeprxaHie MeJi B COCTABE JINMMUIHOM ppak-
IIMH, BEPOSITHO, CBA3aHO C TEXHOJIIOTHYECKNM IPOLIECCOM,
3aKJII0YAIONIEMCs] B IPUMEHEHUH OPTraHUYEeCKOT0 PacTBO-
pUTEIIS B KaUECTBE SKCTPAreHTa, KOTOPBIH CIOCOOCTBYET
Oosee MOTHOMY HM3BJICYCHUIO MEAN U3 CHIPHS.

Takum 00pa3zom, IO pe3ysbraTaM OLEHKH 30JIbHOH
COCTABJIAIONIEH TAHTOB Mapalia ¥ CyOCTAHIHH, TOTyYEHHBIX
Ha MX OCHOBE, MOJKHO 3aKJIIOUUTh, YTO BHJ KCTPAKIUH
B 3HAYNTEIILHOM CTETIEHH BJIMSIET HA COOTHOIIEHHE MUHE-
panbHBIX KOMIIOHEHTOB B cocTaBe cyOcraniu. [Iponecc
MEPKOJSIIAU 1 BBICOKOTEMIIEPATypHOTO THAPOIN3a CIIO-
cO0CTBOBaJI MAaKCHMaJILHOMY M3BJIEUCHHUIO TPAKTHIECKH
BCEX 30JIbHBIX KOMIIOHEHTOB M3 ChIPhs, KpoMme (ocdopa,
B OCHOBHOM HICHTH()HIMPOBAHHOTO B COCTaBE MHHE-
paNbHOM (pakIHH.

Ha crienyromem 3Tamne uccie10BaHus IPOBEAEHO U3Y-
YEeHHE KUPHOKHUCIOTHOTO COCTAaBA CyOCTAHIINH 13 ITAHTOB
mapana (puc. 3, Tabm. 5).

Jlunuap! SBISIFOTCS OJTHUM U3 BOXKHEUIINX BEIECTB
MaHToB. MHOTHE HCCIIEA0BATENN OTBOISIT OCOOYIO POIIh
JTUMUAHON (PpaKknmy, KOMIIOHEHTH KOTOPOH MPOSIBIISIIOT
Pa3IMYHyI0 OMOJIOTUUECKYIO aKTHBHOCTh, HATIPHUMED, ITPO-
THUBOBOCHAJINTENIbHYI0, IMMYHOMOIYJIUPYIOLIYIO  aHTH-
MHKpoOHYTO [59]. [Ipu orieHKe OMOTOTHIECKOH aKTHBHOCTH
JIMMUIOB BaYKHBIM MTOKA3aTeJIeM SIBJISIETCS COOTHOLICHUE
XKHUPHBIX KHCIIOT.

B cyOcTaHIusx 13 MTaHTOB Mapalia onpenencHo 38 xup-
HBIX KHCJIOT. B mpeoOnanaronieM KoJMuecTBE NpeICcTaB-
JICHBI AJIbMETHHOBASI, CTEAPHHOBAS M OJICMHOBAsI, COCTAB-
nstrorue 44—76 % ot 00I1Iero yncia METHIIOBBIX 3(HUPOB.

W3 obmiero uncia npeacTaBIeHHBIX KHPHBIX KUCIOT
3HAYUTENIBHO IPEICTABICHBI CIEIYIONINE: OJICMHOBAS
B KommdecTBe 7—15 % (B 3aBUCHMOCTH OT BUIa (hpaAKIINN)
1 apaxuioHoBas B konuuectse 2—10 %.

[pu oneHKe KauyecTBa MUIIEBBIX U (PYHKIIMOHATBHBIX
MPOIYKTOB K B&KHBIM KPUTEPHSIM OTHOCUTCS COATaHCH-
POBAaHHOCTB JIMIIMIHOTO KOMITOHEHTA II0JIy4aeMoro Ipo-
JTKTa [0 ’KUPHOKHUCIOTHOMY COCTaBY, pacueT KOTOPOH Impo-
BOJIUTCS] HICXO/Isl U3 COOTHOIICHHUS HACBIIIIEHHBIX U HEHa-
CBIIICHHBIX )KUPOB. HeHachIeHHbIE )KUPBI TpeodIaiau
BO BCEX BHJIaX CyOCTaHIMI, UCKIIOYEHNUE COCTABIISIET
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XpAIIeBas KOMIIOHEHTa. Bo ¢pakunu u3 KpoBH 1 THMQEI
MTOJTMHEHACHIIIICHHBIC KUPHI IPUCYTCTBOBAIIN B KOJIMYC-
ctBe 34,71 %, MoHOHEHachIIeHHbIE — 28,44 %, Tpu 3TOM
OTMEYCHO TIpeobianaHme oMera-6 >KUPHBIX KHCIIOT, 9YTO
oOecrieunBaeT BEICOKYIO IIEHHOCTH JKUPOBOW COCTABIISIO-
miei cyocTannuu. B xpsieBoii cyOcTaHIMU B OONBIIEM
KOJMYECTBE MPHUCYTCTBOBAIH HACHIIIEHHBIE JKUPBI, COC-
TaBisronue 64,56 %, Torna Kak Ha JI0JF0 MOHOHCHACHI-
LIEHHBIX KUPOB NPUXOIMWIOCh 26,13 % KUPHBIX KUCIOT.

HaTuBHBIN MOPOIIOK M3 KOXKH TMTaHTa U KUPOBas Cyo-
CTaHIHUA XapaKTePHU30BAIACH CXOKUM COOTHOIIICHHUEM
METHIIOBBIX 3(HPOB ¢ IpeobIi1afaHIeM MOHOHEHACHIIICH-
HBIX XUpOB (34,57 %) U 3HAUNTENFHON KOHIICHTpAIUeH
omera-6 JKUPHBIX KHCIIOT. B COOTBETCTBHH C aHAIA30M
OMOXMMHMYECKOT0 COCTaBa pOrOB Mapalia OIpe/eIeHo, YTO
OCHOBHAsl 4aCTh XUPOBOU COCTABIISIIOILEH COCPENOTOUEHA
B KOJXK€, TIO3TOMY W3 Hee IPOBOAMITH BBIIETICHHE JIUITHTHOTO
KOMITOHEHTA TIpH (PPaKIHOHUPOBAHUH, YTO OOBSICHSICT
AQHAJIOTMYHOCTh UX COCTaBa.

Takum 006pazoM, pe3yIbTaThl HCCIIEIOBAHNS )KUPHOKHC-
JIOTHOTO COCTaBa CYOCTaHIIMI U3 TAHTOB MapaJia MoKa3ain
OHMOJIOTMYECKYIO IIEHHOCTD JKUPOBOM COCTABIIAIONIEH, 00Y-
CJIOBJICHHYIO HAJTMYHEM 3CCEHIIUATIBHBIX KUPHBIX KUCIIOT,
TaKUX KaK JIMHOJICBAsI, IMHOICHOBAS M apaxXUIOHOBAs, UTO
OIIOCPEAYET BO3MOXKHOCTh MX JabHEHIIEro MPUMEHEHHUS
B cocTaBe (pyHKIIMOHAIBHBIX MPOIYKTOB.

BriBOABI

Ha ocnoBanun JaHHBIX OMOXMMHYECKOTO COCTaBa
cyOcrannuit u3 nantoB mapana (Cervus elaphus sibiricus),
TIOJTyYEHHBIX MyTeM (PpakIHOHUPOBAHHS, IPH CPABHU-
TEIBLHOM OLICHKE C UCXOAHBIM ChIPHEM ITOKa3aHa BbICOKasA
Ononoruyueckas IEHHOCTh, YTO ONPEAEIISCT EPCIIEKTHBEI
UX JTATbHEHIIEero MPUMEHEHHs B COCTaBe (hYHKIIMOHAIb-
HBIX TPOAYKTOB NUTaHU.

B cyOcraHnumsax u3 maHTOB Mapaia, OJTy9IeHHBIX ITyTeM
(paKMOHNPOBAaHUS C IPUMEHEHNUEM Pa3JIMYHBIX TEXHO-
JIOTUYECKUX MIPUEMOB, a TAK)Ke B HATUBHOM CBIPhE (ChIpbIE
MaHTBI MapaJia) OTpeeIeHbI BEMECTBA OSITKOBOM, JTUTIHI-
HOHM M MUHEpaNIbHOU MPUPOJBI B KOJUYECTBE 68 KOMIIO-
HeHToB. Cpeny NpeBaupyONINX (paKkIyui MpeacTaBlieH
MPOTEUH C BBICOKUM ypoBHEM ckopa (oT 127 mo 227)
10 TAKMM aMHHOKHCIIOTaM, KaK TPUITO(aH, N30JIeHINH,
THCTU/IMH 1 (DeHUIIATIaHHH, YTO TI03BOJISIET OJIOKUTEIEHO
OLICHUTH NCPCICKTUBY UX JlaJ'[LHeﬁIHCFO NMPpUMCHCHUA
B Ka4eCTBE JIOTIOJIHUTEIHHOTO HHIPEANEHTa B COCTaBe
0eKOBBIX (DYHKIIMOHAJIBHBIX ITPO/TYKTOB.

XpsiteBasi cyocTanims coaepxut domee 50 % HU3KOMO-
JIEKYJISIPHBIX NENTHIOB, YTO CBUAETEIBCTBYET O BHICOKOM
OMOJIOrMYecKOM NOTEHIHaNe (PPaKLUU U NEPCIIEKTUBHOCTH
cC }Jaaneﬁmero MPUMEHCHU ]I O310POBJICHUA OPpraHn3-
Ma. OcTaercst OTKPBITHIM BOIIPOC OLIEHKH Ka4ECTBEHHOTO
COCTaBa NENTHAOB CyOCTaHIMI 13 TAHTOB MapaJa 1 orpe-
JieNieHns uX (QyHKIIMOHAIBHOW aKTHBHOCTH, YTO JOCTa-
TOYHO aKTyaJIbHO U TpeOyeT TaTbHEHIIIEro NCCIeJOBaHuUsL.

ITo cocraBy Makpo- ¥ MUKPO3JIEMEHTOB TAHTHI Mapaa
XapaKTepH3YIOTCS 3HAYUTELHBIM KOJMYECTBOM KalIbIINS,
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HasBanue JKAPHBIX KUCJIOT
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Pucynoxk 3. TenoBas kapTa )XMPOHOKHUCIOTHOTO COCTaBa MIAaHTOB Mapaja

Figure 3. Fatty acids in maral velvet antlers: Thermal map

Ta6nuna 5. COOTHONICHHE )XUPHBIX KHCIOT B CyOCTAHIMAX U3 MAHTOB Mapaja

Table 5. Fatty acid ratio in substances from maral velvet antlers
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MarHusi 1 jkele3a, KOTopbie Mpu QpakiHOHUPOBAHUN
MaKCHMAJIbHO KOHIIEHTPUPYIOTCS B CYOCTAHIUSIX: XPSIIIie-
BOM U U3 KpoBH U JuMdbl. KocTHO-MHUHEpaTbHYIO Cy0-
CTAHIHIO MOXXHO PEKOMEH/IOBATh B KAUECTBE HCTOYHUKA
¢dbocdopa s oborameHus NPoayKTOB nuTaHus. OyHK-
[MUOHATLHOCTH JIUITUIHON (PPAKITUH 3aKITF0YACTCS B BBICO-
KoM copiepskanuu (58,6 %) mosu- 1 MOHOHEHACKIIICHHBIX
JKUPHBIX KUCJIOT.

Kpurtepuu aBTopcTea
ABTOpBI B paBHOI! CTETIEHN y4aCTBOBAJIM B HAIIMCAHUN
PYKOIIHCH.

Konduunkr narepecon
ABTOpBI 3asBISIFOT 00 OTCYTCTBUM KOH(JIMKTA WHTE-
pecos.
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