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AHHOTaUMS.

ITumesas otpacis Keiprezckoit Peciy6nmky pacnonaraeT 3Ha4HTENEHBIM CHIPBEBBIM MTOTeHIHAIoM. OXHON 13 BaXKHEHIIINX rocy-
JTApCTBEHHBIX 3a/1a4 SBJISETCS 03[0POBJIEHIE HACEICHHS OCPEACTBOM 00eCIIeUeHNs €r0 KaueCTBEHHBIMHU IIPOAYKTaMHU ITNTaHUSI.
B nocnennue roxaet B Keiprezckoit PecmryOnrke yBennaminoch yucio 3a00eBaHuii, CBA3aHHBIX ¢ Je(QUIIMTOM *KeJe3a U Hoaa (aHeMus
1 00JIe3HH IUTOBUAHOM >kese3sl). Llens uccnenoBanus — pa3padboTaTh HOBBIM MIPOAYKT HAa OCHOBE Msica sika, 00OOTallleHHBIN Ho1oM
PaCTUTEIIBHOI'O IIPOUCXOXKIACHUS, CIIOCOOHBIHM BOCIIOIHATE Jle(bl/ll_lI/IT MHUKPOS3JIEMEHTA B OPIraHU3ME, a TAKKE KOMIIJICKCHO OLIEHUTD €T0
MHHEPAIBHBIA COCTaB, OPraHOJICITHIECKHE CBOMCTBA M MUKPOOHOJIOIMYECKYI0 0€3011aCHOCTb.

OOBEKTHI UCcCIIe0BaHNs — 00pa3Ibl CyNIeHOH JJaMHHapuH (Tpou3BoAcTBO KuTail) M MsCO, MOTy9eHHOE U3 JIOMATOYHON JacTh
SIKOB-OBIKOB, BBIpaIIeHHBIX B KbIprerzckoit Pecmybmmke. MuHepanbHBIH cOCTaB ONMpPEENsuId METOJJOM aTOMHO-3MHCCHOHHON
CHEKTPOCKONUY C MHIAYKTHBHO CBSI3aHHOHN IIa3MOH, MUKPOOMOIOTHYIECKNe MTOKA3aTeNIN U COJAePKaHNEe TOKCHIHBIX JIEMEHTOB
(PTYyTH, MBIIIBSKA, CBUHIIA, KaAMU) U MECTUIUIOB — 110 CTAaHJAPTHBIM METOJUKAM, ONTHMANbHYIO JO3UPOBKY Hoacoaep:karmeit
JI00aBKH — OPTaHOJICTITHYECKAM METOIOM M0 9-0aIbHOM IIKaie.

YcTaHOBIEHO, YTO CoAepKaHue ioaa B Msce ska coctaBuio 3,82 mkr/100 r, B mamuHapuu — 516,00 mxr/100 r. OntumMaibHas
JIO3UPOBKa JaMuHApuu — 1,5 % oT Macchl Ceipbsi. B roToBoM mponykre conepskanue foma nqocturio 20,9 mxr/100 T, 9To
3HAYUTEIBHO BEINIE, YeM B KOHTPOIbHOM oOpasue Oe3 mamunapuu (4,9 mxr/100 r). HecMoTpst Ha moTepu B mporecce TepMo-
00paboTKH, KOMUYEeCTBO *kene3a B roroBoM pynere 5003,0 mxr/100 r (5,03 mr/100 1), mpu 3ToM B pyJeTe 0e3 JaMUHApHHA —
2610,0 mxr/100 r (2,61 mr/100 r).

Pa3paboTaHHbIil MACHOIT pyJIeT ¢ TaMUHApHel UMeeT MPOPHUIAKTHYECKYIO HAPABICHHOCTb X MOXET ObITh PEKOMEHI0BaH /Ui 000-
raieHus paloHa HOIOM U KEJIE30M.

KnioueBnie cioBa. [Inmesast 1o6aBka, TaMIHapHsL, MsICO sIKa, IOMATOYHAs 9acTh, TEIUIOBAs 00paboTKa, MPOAYKT (DYHKIMOHAIb-
HOH HamnpaBJIEHHOCTH
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Abstract.

The Kyrgyz food industry relies on significant raw material potential. Improving public health through healthy food is one
of the state’s priorities, especially due to the growing incidence of anemia and thyroid diseases associated with iron and iodine
deficiencies. This article describes a novel yak meatloaf fortified with plant-based iodine. To evaluate its ability to address
micronutrient deficiencies, the authors conducted a comprehensive assessment of its mineral composition, sensory properties,
and microbiological safety.

The experimental meatloaf consisted of shoulder-blade yak meat and dried kelp (imported from China). Its mineral composition
was determined using inductively coupled plasma atomic emission spectroscopy. The microbiological parameters, toxicity levels
(mercury, arsenic, lead, cadmium), and pesticide content were analyzed using standard methods. The optimal dose of the iodine-
containing supplement was determined via sensory assessment based on a nine-point scale.

The iodine content in the yak meat and kelp was 3.82 pg/100 g and 516.0 pg/100 g, respectively. The optimal proportion of kelp
was found to be 1.5% of the raw material weight. The iodine content in the finished product reached 20.9 nug/100 g, compared
to 4.87 ng/100 g in the control sample without kelp. The iron content in the final meatloaf reached 5.03 mg/100 g, compared
to 2.61 mg/100 g in the control sample.

Despite heat-induced losses, the final meatloaf contained 20.9 ng/100 g of iodine and 5.03 mg/100 g of iron. This kelp-fortified
meatloaf demonstrated reliable functional properties and can be recommended for therapeutic diets fortified with iodine and iron.

Keywords. Additive, kelp, yak meat, shoulder blade meat, heat treatment, functional product

For citation: Tamabaeva BS, Kydyraliev NA, Abakirova EM, Azisova MA. Development of Preventive Yak Meat Products.
Food Processing: Techniques and Technology. 2026;56(2):354-367. (In Russ.) https://doi.org/10.21603/2074-9414-2026-2-2642

BBenenue BUBAIOIIMXCS CTPAHAaX, OH B PABHOM CTETEHU 3aTparuBacT

OnHOM 13 BaKHEHIINX 33124, CTOSIIUX TIEpe] MSICHON KaK MX, TaK M pa3BUThIc rocyaapcrea. [Ipobiema ion-
OTpaciblo, SBISETCA Pa3paboTKa MPOIYKTOB U3 IKOJIOTH- HOTO JeUInTa 3aTparuBaeT Bce HaceneHne KeIpre3ckoit
YeCKH YHCTOTO CBHIPhs. Hapsmy ¢ IOBBIIIEHHEM JKOJIO- Pecrrybnuku. HayuHbie ucciiemoBaHus MOATBEPKIAIOT
THYECKOM 0€30MacHOCTH BhIpabaThIBAEMON TIPOIYKITUH, HaNM4re 300HON SHASMUU CPETHEH TSHKECTH B OOJIBIITIH-
0CcO0OT0 BHUMAHHUS 3aCIIyKHBAIOT TEXHOJIOTHH, TTO3BO- CTBE PETMOHOB CTPAHBI, YTO YKA3hIBAET HA CEPHE3HOCTD
JISIOIUE 00CCIICYUTh HACEICHUE MPOAYKTaMH, CIIOC00- cutyaruu [7]. Tlo manaeM Ha 2022 1., *xKene30aehHUIuT-
CTBYIOIIMMH PEIICHUIO MEIUKO-COHUATBHBIX MPOOIIeM, Hasi aHeMus ObuTa quarHocTrpoBaHa y 88 159 genosek,
CBA3aHHBIX C €CTECTBEHHON HEXBATKOH HEOOXOMMMBIX A OOJIE3HH IHTOBHIHOM Kenessl —y 13 892 wenosex'.
MaKpO- U MHKPO3JIEMEHTOB, B YaCTHOCTH HO/a U 5KeNe3a. Ha ceropnsmmuuii n1ens a1a 60pe0El ¢ aedhuIuToMm
AKTyaJlbHOCTBh BOIIPOCA ONPEAEIISETCS CEpbe3HBIMU HETa- HoJa MPUMEHSIOT Pa3IUYHbIE J00aBKH, COACPIKALINC OTOT
THUBHBIMM NOCJIEACTBUSMU HEOCTATKa MO/a, 3aTparuBaro- 3JIEMEHT, KOTOPbIE BBOJATCS B IIPOAYKThI MTaHus. OHaKO
MU JTFO/ICH Pa3HBIX BO3PACTHBIX KATETOPHi (OT BIHSHUS 0oJbIIas 9acTh HE 0OECIEUMBAET XKEMaeMoro 3¢ dekra
Ha penpoayKTHUBHYIO (byHKuH}o J10 YMCTBEHHOT'O pa3BH- H3-3a HU3KOW aKTUBHOCTH 1710)1a ¥ HECTAOMIBHOCTHU apu
TUSI U pr;[OBQf/'[ ;[e;[TeHLHQCTH) []_3] I[e(bHHI/IT Wona — XpaHCHUU. HaubGoiee IECPCHECKTUBHBLIM HAIIPABJICHUEM
yCTOHUMBAs TEHJEHIIUs, TOITOMY COOTBETCTBYIOIIHE B Ipo(huIIaKTHKE HOM0AC(HITNTA SIBISCTCS OHOIOTHUSCKUiT
BOTIPOCHI COXPAHSIOT CBOIO 3HaUnMOCTh [4, 5]. ITo mocnen- TIO/IXO1, OCHOBAHHBIA Ha 00OTAIIEHNH PAlMOHA HACEIEHUS
HUM IIIO0ATEHBIM OIICHKAM, 1,88 MiIp1 4enoBek, BKIToYast IPOJyKTaMH, COJEPIKAIIMMH HO/ B OpPraHuyecKoi popme.
241 MIH feTeH MKOTBHOTO BO3pACTa, H TOMYHaI0T A0CTa~ ! Yuceno 3a0051eBaHuMit IO OCHOBHBIM TpyImiaM. HannoHanbHbIi cTaTuCTH-
TOYHOTO KOJIMYECTBa Hoza ¢ nuieii [6]. Xors peduupr yeckuit komuteT Kbipreisckoit Pecrry6muxu. 2022, URL: www.stat. kg/
oma MoxeT OBITL Oosiee CEPbE3HBIM COCTOSIHUEM B pa3- ru/statistics/zdravoohranenie (nata oopamenus: 22.10.2025).

355


https://doi.org/10.21603/2074-9414-2026-2-2642
https://elibrary.ru/PWBXAV
https://fptt.ru/en
https://orcid.org/0000-0002-0892-2363
https://orcid.org/0000-0002-6168-8772
https://orcid.org/0009-0004-4662-8271
https://orcid.org/0009-0003-2397-4289
https://ror.org/01c9f4y89
https://ror.org/00g4nz923
https://doi.org/10.21603/2074-9414-2026-2-2642
http://crossmark.crossref.org/dialog/?doi=10.21603/2074-9414-2026-2-2642&domain=pdf
mailto:mairambekovna@mail.ru
https://creativecommons.org/licenses/by/4.0/deed.en
http://www.stat.kg/ru/statistics/zdravoohranenie
http://www.stat.kg/ru/statistics/zdravoohranenie

Tamabaeva B.S. et al. Food Processing: Techniques and Technology. 2026;56(2):354-367

BBeneHne GpyHKIMOHAIBHBIX KOMIIOHEHTOB B IIPOLIECCE
IIPOM3BO/ICTBA ITO3BOJISICT IIeJICHANPABICHHO U3MEHATh
CBOMCTBa NPOyKTa, GOpMHPOBATH ONpeeIeHHbIH XUMH-
YEeCKH COCTaB M yCUIIMBATH O3I0OPOBHUTENBHBINA 3PPEKT.

MuKpo3IIeMeHT Ho1 He0OOXOIUM JUIsi CHHTE3a TOpMO-
HOB IIIUTOBHIHOMN XeJe3bl — TPUHOATUPOHNHA M THPOK-
CHHA, YTO OIPEJENIET Er0 OCHOBHYIO OHMOJIOTHUYECKYIO
¢ynkmmo. [Ipeobanarontyro 4acTh OPraHUIEcKoro omaa
B kpoBH (10 90 %) cocraBisier THpOKCUH. OCHOBHOM
IIyTh NMOCTYIUICHUS 110[1a B OPraHu3M — aJIMMEHTapHbIH,
IIPY 3TOM Ha IMUILy npuxoxurcst okono 90 % ot obiero
KOJIMYECTBA JIEMEHTA.

JeduuuT ifoga HepeKo MPUBOAUT K HKEJIC301HHIIAT-
HOW aHEMHH BCJIEICTBHE 3aMEAJICHUS METa0OIHIECKUX
npolieccoB. JJaHHOE COCTOSIHIE XapaKTepH3yeTCst HU3KUM
YPOBHEM elle3a B KPOBH, HOCUT HEBBIPKEHHBIN XapakTep
1 TIPOSIBIISICTCS Ha TMO3AHMX CTaANSAX THIIOTHPEo3a [§].

JKeneszo — pacnpocTpaHeHHBII MHOTO(YHKIMOHAIBHBIA
OMO3JIEMEHT, CITyXKaIl[Mii OCHOBOM JUIs aJICKBaTHOM KHU3HE-
JESTETbHOCTH KJIETOYHBIX CTPYKTYP BO BeeX (pu3HoOnorudec-
KHX cucTeMax opranusma. Kirouesas poiib jkesesa 3aKiro-
4aeTcs B KOGaKTOPHOH (hyHKIMU, 00eCTICUNBAIOIICH CBSI-
3bIBaHUE, TPAHCIIOPT U JCTIOHUPOBAHIE MOJIEKYJISIPHOTO
KHCIIOpO/Ia TEMOTTIOONHOM M MUOTIIOOHHOM. BmecTe ¢ Tem
YCTaHOBJICHO, YTO JaHHBIH MHUKPO3JIEMEHT BBHIIOIHSIET
HE TOJIBKO IepeyucCiieHHble (QYHKIUHN, HO U SABIAETCA
YHUBEPCAJIBHBIM KOMITOHEHTOM XHBOH KJIETKH, Y9acTBYET
B IIUPOKOM CIEKTPE META0OIMYECKUX MPOIIECCOB, MO~
JIep>KUBaeT POCT OpraHM3Ma U 00ecreyrBaeT TKaHEeBoOe,
B YaCTHOCTH MHUTOXOHAPHAIBHOE JBIXaHNE, YTO JEIaeT
€ro XXM3HEHHO HEOOXOIMMBIM JUISl CYIIECTBOBAHUS KIETOK
Ha MPOTSHKEHUH BCEU SBOJIOLIMH.

CurHTE3 TOPMOHOB IIMTOBHUIHOW JKEJIE3bl M MOAEP-
YKaHUE BBICOKOTO YPOBHSI UMMYHHOH 3aIIMTHI OPraHU3Ma
TECHO CBSI3aHBI C JIEATEILHOCTBIO JKEJIE30COAepKAIIX
thepmenToB. OnITHMaNBEHOE COAEpKAHKE JKene3a B opra-
HU3ME 00YCIIOBIMBAET MOJHOLCHHYIO paboTy (haKkTopoB
HecTren(UUECKOH 3alUThl, a TAKIKE KIIETOYHOT0, TyMO-
paIbHOTO M MECTHOTO HUMMYHHTETA.

JKenesomeduut B opraHu3Me 4eI0BEKa MPOSBIAETCS
HE TOJILKO TeMaTOJIOTMYECKH, HO ¥ BBI3BIBAET TUCOYHKIUIO
KJIETOYHBIX CUCTEM, 0COOCHHO B TKaHSX C BRICOKOH TOTpeO-
HOCTBIO B KHCIIOPO/JIE, T/Ie HapyLICHUs OOMEHa Kere3a HHIY-
LMPYIOT s HeOnaronpusTHeIX a3 dexroB. Henocrarounoe
MOCTYIUICHUE 3TOT0 HE3aMEHUMOT'0 MUKPOHY TPUEHTA MPH-
BOJIUT K HAPYIICHUIO CHHTE3a FeMOITIO0HHA, YTO HeN30eKHO
BJIe4eT aHeMuto. [loceIcTBISs 3TOTO — HapyLIEHUE ITUTa-
HUSl OPTaHOB U TKaHEe, a Tak)Ke, BO MHOTHX CIIy4asX,
TIOBEACHYECKIE AaHOMAIIUH 1 TICHXONATOJIOTHYECKHE TPO-
SIBJICHUSI, CBSI3aHHBIE CO CHIKEHUEM YPOBHS JKee3a.

Jledunnt sxene3a oka3piBaeT OTPHLATENEHOE BIIUSIHUC
Ha CHHTE3 TOPMOHOB B IIUTOBUAHOM XeNe3e, YTO MPHUBOINT
K CHIDKEHHUIO aKTHBHOCTH THPOHMAIIEPOKCHIA3bl — T€M-
3aBUCUMOT0 (DepMEHTa, T PAIOILIETO KITIOUEBYIO POJIb B 3TOM
npouecce. JKenezoneunurHas aHEMUsI yXy/IIIAeT yCBOE-
HMe 1o/1a, TOT/1a KaK BOCITOJIHEHHE 3TOT0 COCTOSIHUS CIIOC00-
CTBYET MOBBIIIEHUIO pe3yJIbTaTUBHOCTH HonoTepanuH [8].
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B pesynbraTe XpaHeHUS U KyJIHHApHOW 00paboTKu
coJiep)kaHKe Hoja B MUIIEBBIX NMPOAYKTaX 3HAUYUTEIHHO
yMeHbIIaeTcs. B npolecce npuroToBiIeHUs MPOAYyKTOB
MUTaHNA TOTEPU HOJa 3aBUCAT OT CTCIICHN NU3MENIbUCHHS
MPOJYKTa U CIOCO0a TepMOOOPaOOTKH: TIPH JKapKe OHH
cocTaBIsoT 65 %, pu Bapke — okoio 48 % [9].

Tepmudeckas 00paboTKa MACOIPOTYKTOB OCYILIECTBILS-
eTcsl pa3HBIMH METOIaMH, BEIOODP KOTOPBIX OMPENEISCTCS
nocTaBjeHHOH 3anaueil. [Ipu HarpeBaHUM MPOUCXOIUT
M3MEHEHHE CBOMCTB FOTOBBIX U3/IE€IHUIL, YTO CBSA3aHO IIpe-
MMYULIECTBEHHO C 3HJIOTCHHBIMH U3MEHEHHSIMH B MsiCeE
Y UCTIapEeHHEM OT/IEIbHBIX KOMIIOHEHTOB. [Ipu aTOM cr1o-
c00 TepMOOOPaOOTKU U HATHYKE 3aIUTHOTO MOKPBITHS
Ha MMOBEPXHOCTH MPOAYKTA OTPEALIISIOT KOMMIECTBO M COC-
TaB MCIAPSIIOLINXCS BEIECTB.

B mnaycTpumn nepepaboTku msica U cekTope ooliie-
CTBEHHOTO ITUTaHWs HAOJII0AETCsI TEHICHINSI K BHEAPEHHUIO
TEXHOJIOTUH TEPMOOOPaOOTKH ITPH TIOHMKEHHBIX TeMIIepa-
TYPHBIX YCJIOBUSIX U YBEJIMYECHHOH NIPOIOJIKUTEIIBHOCTH,
M3BECTHOM Kak «Sous-Videy. /laHHast TEXHOJIOTHS TIPH IIPO-
M3BOJICTBE IPOJLYKTOB MO3BOJISIET 3HAYUTEIBHO YMEHBIINTh
HeXeJlaTelbHbIE OTEPH, YXY/AIIAIOIIIE OpraHoJIeTHYeC-
KHE XapaKTePUCTHKU TOTOBOTO U3/eNHs. MeTo] BKIF0OYaeT
B ce0s TEPMETHIHYIO YIIAaKOBKY MSICHOT'O M3/IENHUS B TEp-
MOCTOMKHI ITOJIMMED U MOCIEAYIONIYI0 TEpMO0OpabOTKy
MU MOHIKEHHBIX TEMIEPaTypHBIX pekuMmax. Takum
00pazom, TexHOIOTHs «Sous-Videy M03BOIIET COXPaHUTh
IIEHHbIE XapaKTEPUCTUKHU IPOAYKTA, CBECTH K MUHUMYMY
MOTEPH €ro MacChl B MPOLIECCE MPOU3BOICTBA, CAETATh €ro
Gostee IpHUBIEKATENBHBIM AJISI TOTPEOUTENS C TOUYKH 3pe-
HUS BKyCa, 3araxa ¥ BHEIIHETro BH/a, a TaKKe MPOIIUTh
cpok xpanenus [ 10]. Pesynbrate uccnenopanmii [11, 12]
MPOAEMOHCTPHUPOBAIIH, YTO FKCIIOZUINS B PEKIME HUIKHX
TIOJIOKUTEIIBHBIX TEMIIEPATyp Ha NMPOTSHKEHUHU ITUTENb-
HOT'O BPEMEHH CIIOCOOCTBYET MOBBIICHHIO HYTPUTHBHOM
LEHHOCTH, ONTHUMHU3AINU CTPYKTYPBI, yIy4IICHHIO Opra-
HOJICTITUYECKUX TOKa3aTesled M yBEIMUEHHUIO BBIX0/a
TOTOBOT'O MPOAYKTA.

C ydeTroM Hay4YHBIX paOOT OTEYECTBEHHBIX H 3apy-
OeXHBIX aBTOPOB [ 13—16] BEIIEICHBI KITFOYEBBIC CTATUI
npoliecca NPUTroTOBJICHHS NPOJYKTOB MUTAHHS ITOCPE/-
CTBOM TEILJIOBOM 00paboTku «Sous-Vide». Ha moarorosu-
TEJILHOM 3TaIle ChIPhE MOJIBEPraeTCsl MpeIBAPUTEIbHOMN
00paboTke: 1151 MACHBIX 1101y (haOpUKaTOB 3TO BKIFOYAET
KHUJIOBKY, IMOCOJI, BBIMAYNBAHNEC, BHCCCHUC BKYCOBBIX
00aBoK U (GOPMOBKY u3nenus. [Ipu mpuroToBieHUN
CJIOXHBIX OJII0J] C HCIIOJIB30BaHUEM KpYTI, OBOLIEH U Msica
K IIEPEUYNCIICHHBIM Oll€palnuiaM }IO6aBHHIOTC$[ IIPOMBIBKa
¥ Hape3Ka OBOIIHOTO CBIPbS,  TAKXKE KOHTPOJIb Ka4eCTBa
3€PHOBBIX.

YnakoBka noiygaldprkarta nperycMaTpuBaeT pazMe-
IIeHUE U3AeTHH mociie (POPMOBKH B IIOMMEPHBIE THOKHE
MIaKeTBhl, peTHa3HAYEHHbIC IJIs1 HCIIOIBb30BaHUS TIPH BbI-
COKHX TEMIIEpaTypax. CHauaina PacCUUTBIBACTCA yACIbHAA
Macca poxaykTa (Ha 1 cM? mrormay makeTa), 3aTeM makeT
MIOMeEIIaeTcsl B BAKYyMHYIO cpeay, riae OapomeTrpuyiec-
KOE€ JIaBJICHUE CHUXKAETCS ¢ MHTEHCUBHOCTRIO 1,5-2,0 %o/c
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JI0 JOCTHKEHHUS ypoBHS Bakyyma 97,0-99,9 %, mocine uero
MPOIIECC 3aBepIIaeTcsl TePMETHYHbBIM 3allaiBaHUEM MaKeTa.

KadecTBo ynakoBaHHBIX M0J1y(haOprKaToOB JOCTHU-
raeTcs MPOOIDKUTEIHFHON TepMooOpaboTKON B MIaas-
HIeM TeMIepaTypHOM pexuMe rpu 65-95 °C. BapouHslii
KOTEJI, MCIOJIb3YEMBIii ISl JAHHOTO ITpoliecca, 000py1o-
BaH JJIs1 00ECIEeUEeHUs] TOYHOTO KOHTPOJIS: OH OCHAIICH
JTATYUKOM TEMIIEPATyphl I'PeroIieii cpesl, HAaKOJIbHBIM
JIATYUKOM JUIs OTIPEAEIICHHS TEMIIEPATYPHI B TOJIILE H3JIe-
nud B uHTepBaie 45-65 °C 1 TepMOCTaTOM TEITOHOCHUTEIIS.
PaBHOMEpHSII IPOTPEB JOCTUTAETCA 33 CUET IPUMEHEHHS
MOTPY’KHOTO IHPKyJIsiTopa u 6apboTepa. Bpems oOpa-
00TKH, HEOOXOIUMOE JJIs JOCTHIKEHHSI HY )KHOT'O PE3YJIb-
TaTa, Bappupyercs ot 2 10 17 94 1 3aBUCUT OT OCOOCHHO-
cTeit 00pabaThIBACMOTO H3ICIHS.

MHHOBaIMOHHBIE UCCIIEAOBAHUS POCCUHCKUX yue-
HBIX TTO3BOJIMIIN yCOBEPIICHCTBOBATH METO]I TEIUIOBOH
00paboTku «Sous-Videy, 4TO OTKPHIIO HOBBIE BO3MOXK-
HOCTHU IJIA BBIITYCKa BHICOKOKAYCCTBCHHBIX MEJIKOKYCKO-
BBIX moryadpukaros u3 roBsanuHH [ 13]. Ha ocHOBaHMH
3TOTO YCTAHOBJICHO, YTO TEMIICPATYPHBIH PEXHUM B TIpe-
nenax 363-368 K sBnsercst Hanbosee 01aronpusTHHIM
JUIs TEpMOOOPAOOTKH TOAMOPOKEHHBIX METKOKYCKOBBIX
1oy padpuKaTOB U3 TOBAIMHBI, YIIAKOBAHHBIX B BAKYyM-
HYIO OJIMMEPHYIO Tapy. JlaHHbIH Iporece cocoO0CTByeT
YIYYIIEHUIO OPTaHOJIEIITHYECKIX XapaKTePUCTUK KOHEY-
HOTO MPOAYKTA, TOBBIIIAsl €M0 COYHOCTD M yBEIHIMBAS
KOHIIEHTPAIMIO SKCTPAKTUBHBIX BemiecTB. [Ipu aToM nura-
TENBHOCTB MPOIyKTa Bo3pacTaeT Ha 7—8 %, a ero BBIXOJ
noBbimaercst Ha 15-20 %. Yka3aHHBIE H3MEHEHHUS CIIO-
COOCTBYIOT yBEIIMYEHHUIO CPOKA XpaHEHHs J10 3 CYyTOK 0e3
yd4eTa CIeUalbHbIX TEMIIEPATYPHBIX PEKUMOB.

H. C. Pogmonosa u np. [17] co3manu TeXHOJIOTHIO,
MO3BOJISIIONIYIO YIYUYIIUTh Ka4eCTBO CBUHOTO moiyda-
Opukarta, KoTopas BKIIOYaeT B ce0sl BAKyyMUpPOBaHUE
noiy(abprkara B IOJIMMEPHYIO YIAKOBKY C MOCIEIYTO-
el TepMuyeckoit 06paboTkoii npu Temmneparype 59 °C.
ITo cpaBHeHHIO € TPAUIMOHHBIM CLIOCOOOM 00pabOTKH, pas-
paboTaHHBII MEeTO/I 00eCTIeUnBaET MOBBIIEHUE OUOJIOTH-
YyecKoH leHHoCTH 1oy hadpukata B mHTEpBaie 10—15 %,
CHIDKEHHE TEXHOJIOTUYECKHX MOTEPh U YBEIMYECHHE BBIXO/Ia
KOHEeYHOro npoaykra Ha 15-20 % [17].

Takum obpazom, TexHomorust «Sous-Vide» obrxamaer
PSIOM 3HAYMTENBHBIX TIPEUMYIIECTB:

— MUHUMAJIBHBIE TTIOTEPU MACChI IIPOAYKTa B IpoOLEcce
MPUTOTOBJICHUS;

— MOBBIILICHNE MHUIIEBOM IIEHHOCTH MIPOIyKTa Oyarogaps
YMCHBIICHUIO TOTEPb BUTAMUHOB U JPYTUX IMOJIE3HBIX
BEILIECTB, Pa3pyIIAIOIINXCS IPU BBICOKNX TEMITEpaTypax;
— COXpaHEHHE €CTECTBEHHOT0 BKyCa M apoMaTa IPOAyKTa,
YIYy4YIICHUEC BHCUIHCTO BUJA, KOHCUCTCHIIUU (He)KHaH
Y COUHas).

Hayunple myOnukannu B o6mactu TepMoodpaboTKu
MeToH0M «Sous-Vide» Kacajluch B OCHOBHOM TaKUX BUIOB
MSICHOTO CBIPbSI, KAK CBHHUHA U TOBSIANHA, YTO BBISIBICHO
IO pe3yIbTaTaM aHATUTHIECKOTO 0030pa OTEYEeCTBEHHBIX
1 3apyOeKHBIX JUTEPaTYPHBIX UCTOYHUKOB. BiusHue
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JAHHOTO METOJia Ha MsICO SIKa IIPH NMPOU3BOJCTBE MSCO-
MIPOAYKTOB OCTAE€TCS HEU3YUYEHHBIM, IOCKOJIBKY COOTBET-
CTBYIOILIME MyOJIMKALUK He ObUTM OOHAPYKEHBI.

Pa3paboTka QpyHKIMOHAIBHBIX MTPOAYKTOB MUTAHUS
Havainack B Snonun B 1980 rr. B HacTos1ee BpeMs Ux A0Jis
B 00111eM 00’beMe ITPON3BOJICTBA IPOJIOBOIBLCTBHS COCTAB-
astet oxouto 1 %. dyHKIMOHANbHBIE TPOAYKTHI 00IaJat0T
MOTPEOUTETHCKIMH CBOHCTBAMH, KOTOPBIE ONPEISISIOTCS
UX NMUTATEIbHON IEHHOCTHIO, BKYCOM U MOJIOKUTEIILHBIM
Bo3zelicTBueM Ha opranusM [18]. Kareropus ¢ynkum-
OHAJBHBIX MPOAYKTOB OOBEANHSIET IUPOKHH ITEPEUCHb
1 BKJIIOYAET MPAKTHIECKH BCE MTPOYKTHI IPUPOIHOTO ITPO-
HCXOXACHHUA, a TAKXKC 06OFaI_I_IeHHBIe HCO6XOI[I/IMBIMI/I
JUTS 3M0POBBSI MIMTATEIbHBIMU BelecTBaMi. KOMIOHEHTEI
(YHKIIMOHAIBHOTO Ha3HAYEHUs! JI0JDKHBI HMETh Hay4HO-
000CHOBaHHYIO 03/I0POBHUTENBHYI0 3P (PEKTHBHOCTH, OBITH
0e3BpeIHBIME TIPH HHTETPAIMHY B COATAaHCHPOBAHHOE MTHTA-
HUE, HE OKa3bIBaTh HEraTHBHOTO BIIMSHUS Ha MHUIIEBYIO
LIEHHOCTh KOHEYHOI'0 MPOAYKTa, UMETh IIPUPOIHOE ITPOHC-
XO0XKIEHHE U BO3MOKHOCTB IEPOPAIIBHOTO YIIOTPEOICHUSL.

Coznanme QyHKIMOHATIBHBIX ITPOIYKTOB IINTAHUS JI0C-
THTaeTCs IyTeM 00OranieHns UX HyTPUEHTaMU B TIpoliecce
MIPOU3BOACTBA, a TAK)KE PUMEHEHUEM CBHIPBS C 3aJaH-
HBIM KOMIIOHEHTHBIM COCTaBOM, YTO MO3BOJISICT MOBBI-
CHUTB 0310POBHUTEINIBHBIN 3 PeKT roToBoro npoaykra [18].
Pa3zpaboTka mo10OHBIX MHINIEBHIX MPOAYKTOB MpeaycMa-
TPUBAET COBEPIICHCTBOBaHUE MX cocTasa. [Ipu coznanum
HOBBIX PELENTyp HE0OXOAMMO BKIIIOYATh UHTPEIUEHT,
ornpeAensoyi GyHKIMOHAIBHOE Ha3HAYEeHHE IPOAYKTa,
a uMeHHO — Hox. [Ipu pa3paboTke MSACHBIX MPOTYKTOB
¢ Npo(UIAKTUYECKUM AeHCTBHEM HEOOXOMMO BEIOMPATh
nerkoycBosieMblid Hop [19, 20]. Ob6oramienne MsSCHBIX
MIPOIYKTOB HOJIOM AOCTUTACTCS IyTEM J00aBICHUS JaH-
HOTO 3JIEMEHTa B OCHOBHOE ChIPbE€ U BCIIOMOTaTEIbHBIE
KOMITOHEHTBI PELENTYPHI, a TAKKE PUMEHEHUS ChIPbs
1 IPOZIYKTOB, yKe coaepkaiux ion. [Tpumepom ciyxar
MSICHBIE M3JICTIHS, POU3BEACHHbBIE U3 Msca SKa U C Hoa-
coneprkaeil 100aBKoi — TaMHHapUeH.

Msico KBIPIBI3CKHX SKOB TPEX JIET IEPBOM KaTErOpHH,
BEIpAIICHHBIX B ATOAmMHCKOM paiione HapwracKo# 0071a-
ctu (Keipreisckas PecriyOnuka), miaHupyeTcs HCIoiIb30-
BaTh B BUJIE OCHOBHOT'O KOMIIOHEHTA pa3padaThIBAEMOro
npoaykra. bombinas yacTs moronoBes IKoB (28 818 ronoB)
Keipreizcrana cocpenorouena B HapsiHckoit odnacry,
YTO 3HAYUTCIIBHO MPEBLIIITACT YUCIICHHOCTD 3THUX XUBOT-
HBIX B APYTHX OOJIACTSX pecnyOynkh. SBissch 3K0m0-
THYECKH O€30ITacHBIM CHIPhEM, MSICO SIKOB OTIMYAETCS
BBICOKMM ypoBHeM Oenka — oT 20 no 23 % — u jerko
ycBosiemoro xeinesa (4,0-5,5 mr/100 r), Heo6xoauMoro
OpraHU3My 4Yel0BeKa. JTO HE IPOCTO NPOLYKT MUTAHHUS,
a YHUKaJIbHOE PETHOHANBHOE CBIPhE, SKCKIIIO3UBHBIH J1eNTH-
KaTec, COYEeTAINN B cebe MUIIEBYIO IEHHOCTh, 9KO-
JIOTUYHOCTb U 9KOHOMHUYECKYIO Bbirony [21-23]. Msco
sIKa — [ICHHbI KICTOYHUK 0eJIKa, He YCTYIAIOMUI APYT UM
BHJIaM KMBOTHOTO ChIpbs. [Ipy 3TOM €ro Hu3Kast Kalnopui-
HOCTb JIENaeT MPOAYKT 0COOEHHO BOCTPEOOBAHHBIM ISl CO3-
JIaHWUS TUETUYECKUX U CIIEIHNATN3UPOBAHHBIX IPOAYKTOB
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MIUTaHKSA, KOTOPBIE OTBEYAIOT COBPEMEHHBIM TPEOOBAHHAM
K 3/I0pOBOMY NUTAHHUIO ¥ MOTPEOUTEILCKIM IMPEATIOUTE-
HusAM. /{115 OBBIIIEHUS COAEpXKaHUs OPTaHUYECKOTro Hoia
B MSACHOM IPOJXYKTE B COCTaB PELENTYPHI MITAHUPYETCS
BKJIFOUHUTB JIAMUHAPHIO.

Jlamunapust — 3 (eKTUBHBII KOHIIEHTpaTOp Hoaa:
€ro KOJIM4ecTBO AocTuraet B cpexHeM 10 0,3 % ot cyxoit
Macchl. VccenoBanus MoKa3aid, 9TO HO/A B JIaMHHApUH
MIPUCYTCTBYET B COCTaBE KOMILJIEKCOB C IPYTUMH MHKPO-
SJIEMEHTAaMU (CEJICHOM, XKeJIe30M, IIMHKOM M MEIbI0),
YTO CIIOCOOCTBYET €r0 JIydIIEMY YCBOCHUIO OPTaHU3MOM.
CopneprkaHue 10712 B MOPCKOIT KaITyCTe MOXKET 3HAYUTEIILHO
BapbupoBaThcs — oT 50 10 700 Mkr/100 r — B 3aBUCHMOCTH
ot BpemeHHn cbopa. bruomocTymHOCTE fiofa B TaMHHAPHA
00ycIoBIIeHa ero npeodiaaHieM B OpraHnueckoi opme,
MIPOYHO CBSA3aHHOM ¢ OeIKaMy BOJOPOCIIEH U JIETKO yCBau-
BaeMoii opranuzmoM. Hapsiny ¢ aTum B coctaBe Bonopociei
MPUCYTCTBYIOT U HeOpranmdeckue Gpopmsl Hoza (Harpumep
Homuapl ¥ Honatel). JlaMuHApUSA TaKKe COACPIKUT OOIb-
10€ KOJINYECTBO OMOAKTHBHBIX BEIIECTB, B YACTHOCTH
AIBI'MHOBYIO KHCJIOTY B KOHIeHTparuu 10 30 % ot Beca
BBICYIIICHHOT'O MaTepHaia, Mojucaxapuabl (JJaMUHapHH,
MaHHUT), MOHOCaXapuabl (PPYKTO3bI U LEIBIH KOMIUIEKC
BHTaMHUHOB (B T. 4. BATAMHHBI Ipynmnsl B, ackopOouHOo-
BYIO KHCIIOTY U -KapOTHH), a TAK)X€ )KU3HEHHO Ba)KHbIE
MaKpo- ¥ MHUKPO3JIEMEHTHI, KJIeTYaTKy U Jp. braarogaps
TUAPOQPIIEHON IPHUPOJIE U CIIOCOOHOCTH K aICcOpOIIHH,
MOJIMCaXapuabl MOPCKUX BOJOPOCIIEH MOTYT CBS3bIBATH
Y BBIBOJUTH U3 KUIIICYHHWKA KaK O9HAOICHHBIC, TaK B OK30I'CH-
HBIE TOKCHHBI. [ INIeBbIe BOJIOKHA B TAMUHAPUH CHIDKAIOT
YPOBEHb XOJIECTEPHHA, 3aMEJUISIOT Pa3BUTHE aTEPOCKIIEPO-
TUYECKUX U3MCHEHUH 1 HOPMAITU3YIOT (DYHKIIMOHAIBHYIO
aKTUBHOCTB JKEITyI0YHO-KUIIEYHOTO TpakTa [24].

enp nccnenoBanus — pa3paboTaTb HOBBIM IIPOAYKT
Ha OCHOBE Msica sika, 000TalleHHBII HOJIOM PaCTUTEILHOTO
MPOMCXO0KACHNUS], CTIOCOOHBII BOCTIONTHATD ACPUIINT MHKPO-
9JIEMEHTa B OPraHU3Me, a TAKXKE KOMIUIEKCHO OLIEHUTH €T0
MMHEPaJIbHBIN COCTaB, OPraHOJIeNTHYECKUE CBOHCTBA
1 MHKPOOHOJIOTHYECKYIO O€30MaCHOCTb.

B cBs31 ¢ 3THM B paMKax MCCIIEA0BaHNUS OCTABICHBI

CIeIyIolHe 3aJaun:
— HCCIIEI0BAaTh MUHEPAIBHBIN COCTAB OCHOBHOTO CHIPhS —
Msica sKa ¥ JaMuHapuu (fomcoaepskameil 100aBKu) —
JUISL OLIEHKH 11eJIECO00Pa3HOCTH MX MCIIOJIB30BAHUS IIPH
MPOU3BOJICTBE (DYHKIIMOHAIBHOTO MPOJIYKTa U3 Msica SKa;
— W3y4NTh MUHEPATBHBIA COCTaB MACHBIX U3/IEIHH C 100aB-
JICHWEM JIaMUHapHH (ONBITHAs rpymma) U 6e3 Hee (KOH-
TPOJIb), YTOOBI OMPEACIIUTE CTEIICHb 000TAICHHS IPOAYKTa
HOIOM.

OO0BbeKTHI U METO/IBI HCCJIETOBAHUS

OOBEKTHI cCIIeOBaHMs — 00pa3Ibl CYIIeHON TaMUHA-
pun (mponsBoicTBO Kurait), mpnobpeTeHHbIE B TOPrOBBIX
toukax Keipreizckoit Pecry6uiku, a Taxoke Msco JomnaTou-
HOW JacTH AKOB-OBIKOB (BO3pacT — 3 ro/1a, mepBasi KaTero-
pust yIUTaHHOCTH), BBIPAILICHHBIX B AT-balnHCcKoM paiione
Hapgrackoii odnactu (Keipreisckas Pecrry6nuka). CornacHo
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pe3yJsbTaTaM IIPOBEACHHBIX HCCIEA0BAHMIM, BO3PACT, MO,
YIIUTAHHOCTH M IIPUPOTHO-KITUMATHYECKHIE YCIIOBHS COZIEp-
YKaHHs1 JKUBOTHBIX ONPEJIEISIFOT XUMUYECKHH COCTaB Msca.
Hawmy4mmM cooTHOIEHHEM OEITKOB, )UPOB, BIIATH U CyXUX
BEILIECTB 00J1aJaeT MsCO, HOJyYEHHOE OT SIKOB B BO3pacTe
OT TMoJTyTOpa 70 Tpex JeT. [1o BKycoBbIM KauecTBaM U TEXHO-
JIOTHYECKUM CBOMCTBAM OHO TIPEBOCXOUT MACO OoJiee B3poc-
JIBIX )KUBOTHBIX (cTapmie 3,5 net) [25]. B xadecTBe 00bek-
TOB M3YYEHUS UCIIOJIb30BAJIM IIECTh BAPHAHTOB pYJIeTa,
B COCTaB KOTOPBIX T00ABIISIIH JJAMUHAPHIO B KOTHIECTBE
ot 0,25 10 2,00 % OoT Macchl UCXOTHOTO CHIPHS, a TAKXKE
KOHTPOJIBHBIH 00pasell, U3roTOBJICHHBINH 6e3 100aBKH.
W3y4eH MUHEpaIbHbII COCTaB UCXOAHOT'O ChIPbsl, MOJEIIb-
HBIX W KOHTPOJBHBIX 00pa3moB 10 U MOCie TepMooOpa-
60TkH. KpoMe TOTo, BBISBIISUIN ONITHMAIIBHOE KOJIMYECTBO
Hoxacomepxarei 106aBku (% OT Macchl OCHOBHOTO CHIPbHSA).

Jast onpeneneHyst MEHEPAIBHOTO COCTaBa IPHMEHSITH
METOJ aTOMHO-3MHCCHOHHOM CIIEKTPOCKOIINHU C MHIYK-
TUBHO CBSI3aHHOM IIa3MOM C UCIOJIb30BAHUEM CIIEKTpPO-
metpoB ICAP 6000/7000/PRO (OrbiTrap Elite, CIIIA).
JlaHHBII METO/ OCHOBAaH HA KOJUYECTBCHHOM aHAIIN3E
CIEKTpa U3JIyuYeHUs], BO3HUKAIOIIETO NPU TEPMUIECKOM
UCTIaPEHUH TPOOBI B INEKTPUUECKON IyTe, MyTeM U3Me-
PCHHS MHTEHCHBHOCTH CHENN(UIECKUX CIIEKTPATbHBIX
nrHUH. KOHLIEHTpaIHIo 31eMeHTa YCTaHaBIMBAIN Iy TEM
COTIOCTABJICHUSI HTHTEHCHUBHOCTH €0 CHEKTPaIbHBIX TUHUH
B aHAJTM3UPYEMOM 00pasiie C HHTCHCUBHOCTHIO JIMHUH
B 3TAJIOHHBIX IPOOAX N3BECTHOT'O COCTaBA.

MukpoOHOoIOoTHYECKHUe UCCIEI0OBAHNS BBITIOIHEHBI
B COOTBETCTBHH CO CTAHIAPTHBIMH METOIUKAMH, TIPE-
YCMaTpUBAIOLIMMHE OIIpeiesieHHuEe 00IIEeTo KOJINIecTBa
Me30(HIbHBIX a9POOHBIX U (haKyJIbTATHBHO-aHA3POOHBIX
MukpoopraanzMoB (KMA®AHM), konrdecTBa OaKTepHii
rpymnmsl kumeuHsix nanodek (BI'KID), a taxoke Hamuuus
Escherichia coli, Salmonella, Staphylococcus aureus
U CyIb(QUTPEAYIUPYIOIIX KIOCTPUANI.

Jnst onleHKy rmokasaresnei 6e30macHOCTH BBITOJTHSITH
HOATOTOBKY IPOO JUIsl U3MEPEHHUS TOKCHYHBIX JJIEMEHTOB!
PTYTHU — KOJIOPUMETPUUECKIM METOJJOM, MBIIIbSIKA — HHBEP-
CHOHHO-BOJITaMIIEPOMETPHUECKIM METOIO0M, CBHHIA
W KaJIMUSI — METOJIOM TUIAMEHHON aTOMHOM aOCcopOIHH.
AHanu3bl IPOBOIMIN O OOIIETPHHATHIM CTaHIAPTHBIM
MeTonaM. KOHTpOIb MeCTUIHI0B OCYIIECTBISUIN B CO-
orBeTcTBUH ¢ MY 2142-80 «MeTtonuueckue ykazaHUs
TI0 OTIPEICJICHUIO XJIOPOPTaHWIECKUX MTECTUIIU/IOB B BOJIC,
MPOAYKTaX MUTAHMS, KOPMax ¥ TAOaYHBIX N3AEIUSIX METO-
JIOM XpoMmarorpaduu B TOHKOM ciioey. [list onpeneneHus
MPEANOYTUTETHFHOMN JO3UPOBKHU HOICOAEepKaIel ToOaBKU
(% oT Macchl OCHOBHOTO CBHIPHs) TPUMEHSUIH OpraHo-
JIEITUYECKUH METO 110 9-0aJIbHOM 1IKae.

Pe3yabTaThl U HX 00CyXKAeHUE

[IpenBaputensHble HCCIEA0BAHMS TOKA3AIIU, YTO HA KO-
JIMYECTBEHHOE COZEPKaHHE JKelle3a B MACE SIKa BIIUSET
BBICOKOTOPHBIN (hakTop. B CBSA3M € 3THM B KauecTBE OCHOB-
HOTO CBIPBSI HCTIONB30BaHO MSICO SIKOB, OOUTAIONINX B yCJIO-
BUSIX BBICOKOTOpbst HapbrHckoii obnacti AT-bammHackoro
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Pucynox 1. [Toronosse skoB 3a nepuona 2022-2023 rr. (Keipreizckas Pecny6nuka), ronos

Figure 1. Yak population in 2022-2023 (Kyrgyzstan), head

pationa (Ksiprer3ckas Peciry6iika), OCKOIBKY 37€Ch JIOKa-
JIM30BaHO HanboblIee Noroioske (puc. 1). YcraHosieHo,
YTO coAeprKaHue xene3a B Msce sxa (4,35 mr/100 1) Beime,
yeM B rosaune (2,80 mr/100 1) [21]. Bonee Beicokoe comep-
JKaHME KeJle3a B Msce sIKa 10 CPaBHEHHIO C TOBSIANHOMN
JIENAeT ero MepCIeKTHBHBIM CHIPhEM AJISI IPOU3BOCTBA
MSICOIIPOAYKTOB M CIIOCOOCTBYET NPODUIIAKTHKE aHEMUH,
KOTOpast ABIISIETCS Cephe3HON TPOOIIeMOit cpe/i HaceIeHuUs
Keiprei3ckoit PecryOnuku.

AHaTOMHYECKOE TI0JI0KEHUE YaCTH TYIIIH BIUSET HA KOH-
LEHTPALIIO MHHEPAIBHBIX BEIIECTB B MSCE, YTO HEOOXO-
JIMO YYMTBIBATh IIPY MPOM3BOACTBE MICHBIX n3nenuid. [1pu
CO3JJaHMH HOBOTO MPOJYKTa U3 Msica sIKa OB TpUMEHEH
KITACCHYECKHH METOJ POM3BOICTBA BAPEHOTO PyIeTa .
IpenBapuTenbHBIN aHAIN3 TOKA3all, UTO COAEpAkKaHUe Hoza
B Msice sIKa BaphUpoBasoch ot 1,52 1o 3,82 mkr/100 r B 3aBU-
CUMOCTH OT aHATOMHYECKOTr'0 IOJ0XKEHHUS YacTH TYIIH.
MaxkcuMabHbIH oKa3aTenb 3aQUKCHpPOBaH B JIOMIATOYHOH
yactu (3,82 mMxr/100 r), MUHUMaIBHBIA — B TOSICHUIHOMN
(1,52 Mxr/100 T); B OCTanbHBIX OTPYy0Oax (Ta300eqpEeHHOM,
TpyIHOM, COHHHOM U IIEHHOM) 3Ha4eHUs cocTaBiu 2,00;
2,67; 2,29 u 3,38 Mxr/100 r cooTBeTcTBeHHO. Ha 0cHOBA-
HUH 3TOTO JJIsl IPOU3BOJICTBA HOBOT'O MSICHOTO M3JIEIIHS
HCTIOJIB30BAHO MSICO JIOMATOYHON YaCTH SIKa.

Jlanee sKCIEpUMEHTAIBHO HUCCIIENOBAH MHHEPAIb-
HBI COCTaB JIONATOYHOW YacTH TyIIH sika (puc. 2 u 3).
YCcTaHOBIIEHO HU3KOE COJIEpKaHue HoJa B MsACE sKa —
3,82 mxr/100 1, Toraa Kak coaep’kaHue JIETKOYCBOsie-
Moro remMoBoro xenesa cocrasuio 4350,00 mxr/100
(4,35 mr/100 r).

AHanm3 TaHHBIX, TPEACTaBICHHBIX HA PUCYHKE 2, TAKKE
CBHJICTENBCTBYET O TOM, YTO B JIONATOYHON YacTH Msica
sIKa PUCYTCTBYIOT TaKHe HEOOXOJUMBIE JUIsl HOPMaJIbHON
KU3HEJEATENBHOCTH OPraHN3Ma JIIEMEHTBI, KaK LIHK, ME/Ib,
celleH  Ap. B ucciieryeMoM chipbe CoAepKUTCS Ooblie
¢ocdopa 1 Kanus, HO MEHbIIE KBNS U HATPHS 110 CPAB-
HEHHIO C pe3yJIbTaTaMU, MOIydeHHbIMH paHee. Takxke

? FOxuesuu K. I1. CoopHuK perentyp MACHBIX u3zenuii u konbac. CII6.:
Hayxa, 1998. 316 c.
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Figure 2. Macronutrients in yak shoulder blade meat, mg/100 g
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Figure 3. Microelements in yak shoulder blade meat, pg/100 g
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OTMEUYEHO MOBBIIICHHOE COIeP)KaHNUE TeMOBOTO XKelle3a
U MarHus, 9YTO COTJIACYETCS C UMCIOIIUMIUCS JINTepaTyp-
HBIMH cBeJleHus MU [23].

[penBapuTenpHas orieHKa MUHEPAJIBHOTO COCTaBa MsCa
sIKa BRISIBHJIA B HEM HU3KOE colepkaHue Woxa. B cBs3n
C 3THM B Ka4eCTBE HCTOYHHKA 10/1a IPH IIPOU3BOJICTBE 000-
TalE€HHOI'0 MJACHOI'O IMPOJYKTa BI)I6paHa Cymc€Has JJaMu-
Hap¥sI KHTACKOTO MPOU3BOJICTBA KaK JOCTYIHAS B d(PPeK-
THUBHAs HoJcoaeprkaIias 100aBKa, MIAPOKO MPEACTaBICH-
Has B PO3HUYHOM CETU CTpaHbl. JJaMuHapus B KauecTBe
0o0oraTHTENS HCCIEI0BATACh U MPUMEHSIIACHh KaK (PyHKIIHO-
HaJbHas 100aBKa MHOTHMHU YICHBIMH U3 Pa3HBIX CTPaH.

W3BecTHA TEXHOJIOTHS IIPUTOTOBIICHUS MAIITETOB
Jutst poduiaakTuky aeduiura Homa. Jist odorameHus
HOIOM HCIIOIB30BAINCh MOPCKHAE BOIOPOCIH — JIAMH-
Hapust U1 QPyKychl. DKCIIEPUMEHTAIBHEBIC UCCIICIOBAHHUS
MOKa3ajy yJIy4YIlIeHHe COCTaBa MAIITETOB: BJIAXXHOCTh
Bo3pocina Ha 2,9—4,6 %, conepkaHue Oenka yBEIHIH-
nocs Ha 0,2—-1,1 %, yrneBogoB — Ha 1,9-3,0 %. Kpome
TOro, COACPIKAHUEC MUHEPAJIIbHBIX BEIIECTB B UCCICAY-
eMBIX 00pa3iax MpeBBICUIIO KOHTPOJbHBIC 3HAYCHUS
B 1,5 pa3a. OOoralieHne namreToB NPUBEIO0 K 3HAYH-
TEJIBHOMY YBEJIMUCHHIO KOHLEHTPAUU HoJa U celieHa:
B 4—7 pa3 1o CpaBHEHHUIO C ICXOJHBIMH 3HAUEHUSIMH, YTO
CBHJECTEIBCTBYET O BHICOKOW OMOMOCTYITHOCTH JAaHHBIX
MHKPO3JIEMEHTOB U MOTCHIIUATLHON 3((HEeKTUBHOCTH
00oraieHHOT0 NPOIyKTa JUlsl KOMIIeHCauuH Aeduiura
1ioa U ceneHa B OpraHu3Me.

Poccniickue yueHble MPeUTOKIINA TIOAXO0] K CO3/1a-
HUIO PYOJICHBIX MOJy(HaOpUKaTOB, MPEIIOIararoIHi
KOMOHMHAIIHIO MSICHOTO U PHIOHOTO CBHIPHS C T0OABICHUEM
MOpCKHX Bogopocieil. JlaHHbIe TPOAYKTH 000TaleHbI
YEepHOMOPCKON LUCTO3UPOH M (PyKycaMu — MOPCKHMU
BOJIOPOCIISIMH, 00JIaaI0IIMMU COOTBETCTBYIOIMMH CBO#i-
CTBaMH, ¥ pEKOMEHIIOBAaHBI JJIsl BOCIIONHEHUS AepuIiuTa
ceseHa u Hona [26].

Jlnist oborarieHust paioHa OUOI0CTYTHBIM HOZOM Mpe-
JIaraeTcs UCIOJIb30BaTh 3JaMUH, MOJIyYEHHBIH U3 MOPCKOM
KamycTbl. Ha ero ocHOBe co31aH acCOPTHMEHT MOJIE3HBIX
JUIA 310POBBSI IPOIYKTOB, B COCTaB KOTOPBIX BXoAuT 1 %
31aMuHa (B CyXOM BHJIE) OT MacChl npoz[yKTaS.

B mporecce nmpon3BoacTBa BapeHBIX Koidac B (apim
BBOJAT 606,14 r 3kcTpakTa PyKyca (MOPCKOU BOAOPOCIIH)
Ha kaxapie 100 kr ceipbs. O0oraimenne npuaaeT mpo-
IYKTy TIpo(uiIakTHIecKne CBOMCTBA 3a CUET COoAepkKa-
Hus Wona B konmdectBe 0,098 mr/100 r [27]. Coctas
pa3paboTaHHbBIX CIIEIHATH3UPOBAHHBIX KOHCEPBOB ObLI
YIy4IIeH Oiaromaps yBeIHWIEHUIO KOJTMIECTBA MaKpO-
U MHKPO3JIEMEHTOB. B pe3yibraTe 00paboTKH HCXOIHOTO
MSICHOTO CHIPBSI YCT@HOBJICHO CYyIECTBEHHOE oborariie-
HHE MHUHEPAJILHOTO COCTaBa: OTMEYAETCs YBEIUUCHUE
kanus B 1,5-2,0 pa3a, kansuus — B 7,5—13,0 pa3, maraus —
B 3—4 pa3a, xene3a — B 3 pa3a u cejeHa — B 15 pas.

? SlnueBa M. A., [lonyna A. B. Mcnonbp3oBanne MOPCKUX BOJOPOCTEH
B IIPOU3BOJICTBE MACHBIX KyIHHAPHBIX u3zenuil. Kondepennus cryaen-
TOB, aCIIUPAHTOB U MOJIOABIX yueHbIX «TexHonorus —2007»: matep.
X Bceykp. Hayd.-pak. koHd. 2007. C. 42-46.
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Baenenme sxcTpakTa TaMuHapud B apit «[ [nKkaHTHBID)
U namreT «JlueTuueckuin) NpUBENIo K yBEIUYEHUIO COAEP-
»kaHus Hoxa 1o 29,7 u 60,6 Mmxr/100 r COOTBETCTBEHHO.
JanHsle ypoBHH Hoja nokpsiBaroT 19,9 n 40,7 % ot pexo-
MEH/IOBaHHOM CyTOUHOH HOpPMBI OTpeOIeHus foaa.

AJBruHOBas KUCIIOTA, IPUCYTCTBYIOIIAS B JaMHHA-
pUHU B BUJIE€ COJIEH KalbIUs, HATPUS U JPYTUX MeTall-
JIOB, SIBJISIETCS KJIFOUEBBIM (DAKTOPOM, ONPEAEIISIFOIINM
ee BBICOKYIO IeHHOCTh. OHa 00J1ajaeT paino3ainTHEIMU
CBOICTBaMM, 4TO OIpPEACNIIeT €€ 3HAUUTEIbHYIO POJb.
PazpaboTanHble KOHCEPBUPOBAHHBIE TIPOIYKTHI (ITALITET
U ¢apii) coepkar albTHHOBYIO KHCIIOTY B KOJIMYECTBE
0,125 1 0,223 mr/100 r coorBeTcTBeHHO [28]. Conmeprkanue
MUHEPAJIBHBIX BELIECTB B CYIIEHOM JaMUHAPUU, UCIIOb-
30BaHHOM IPH IPOU3BOJICTBE HOBOTO IIPOYKTA, IPEICTaB-
JIEHO Ha pUCyHKax 4 u 5.

2412,1

m Kamuii (K)
O Hatpwii (Na)

B Kansuuii (Ca)
Hdochop (P)

@ Marnwuii (Mg)

PucyHnok 4. MakpoajieMeHTHI JIJaMUHAPUU CYIIEHOH,
mr/100 r

Figure 4. Macronutrients in dried kelp, mg/100 g

435,00 516,00

6630,00

A 185000

360,00
580,00 1690,00
H Keneso (Fe) Hox (I) o Amomuanit (Al)
Mapranen (Mn) ©Menb (Cu) I Xpowm (Cr)
B Hukens (Ni) B [[unk (Zn)

Pucynox 5. MuUKpO31€MEHTHI TaMUHAPUU CYIICHOH,
Mkr/100 r

Figure 5. Microelements in dried kelp, pg/100 g
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CymeHasi TaMAHAPUSI SBISETCS KOHIIGHTPATOPOM Opra-
HUYECKOro Hoxa. B Msce sika copepkanue Hoaa O4eHb
Hm3Koe — 3,82 Mkr/100 r, Torma Kak B JAMHHAPUH CYIIIEHOH
conepxkuresa 516,00 Mxr/100 T, 9TO AemaeT BO3MOXKHBIM
WCTIOJIh30BAHUE €€ B Ka4eCTBE KOMIIOHEHTA, TP IAIOIIETO
(YHKIIMOHAJIBHBIC CBOMCTBA TOTOBOMY MPOIYKTY.

o pa3pabOTKH TEXHOJIOTHH HOBOTO (PYyHKIIMOHAIIb-
HOT'O ITPOIYKTA — PyJIeTa M3 Msica sika — OBLIO OMPEICICHO
KOJINYECTBO J00ABIIIEMON JIAMUHAPHUH.

J1J1s1 KOHTPOJIBHOTO 00pa3Iia UCIIOJIB30BATH PELETITYPY
U TEXHOJIOTHIO KJIACCUYECKOT0 BAPEHOI'0 PYJIeTa, B KOTO-

POM BMECTO CBHHHUHBI IIPIMEHSITH MSICO SIKA 1 JTAMUHAPUIO
(tabm. 1, puc. 6). C y4eToM TEXHOIOTHIECKOTO IIpoIiecca
MIPOM3BOCTBA BAPEHOTO pyJieTa MOMYTYIIHN sKa pas3zie-
JIBIBAJIH, BBIJEISUIN JIONATOYHYIO 9acTh, KOTOPYIO HOJ-
Bepranu obBainke. IlomyueHHbIe KyCKH MscCa >KHIIOBAIIH,
yJalisisl COeAMHUTENIbHYIO TKaHb OT MbIleyHo#. Jlanee
HaIpaBJBUTH Ha mImpuiieBanne paccosnom 10 % ot maccel
CBIPBSI M BBIIEp kHBanu 110 72 4. Kycku Msica Harpapisiin
Ha MacCHUpPOBaHHE.

Msico sika YHUKAJIBHO IO COCTaBy, OTJINYACTCA OT APY-
THUX BUJOB MsCa CBOEH CTPYKTYpPOHl U XapaKTepU3yeTcs

Tabnuna 1. Penrentypa BapeHOTO pyJeTa

Table 1. Yak meatloaf formulation

HanmenoBanue Hopwma pacxona,
kr/100 kxr
ChrIpbe HecoJieHOe (CBHHHHA — JIONATOYHAs 4acTh 0€3 KOCTeH, CyXOXKMINH U XpsiieH, 1IeTbHOMBIIIeYHAs) 100,0
Crenuy 1 IPSTHOCTH HA 3aJTMBOYHBIA paccol
HUTpUTHO-TI0conoyHas cMech (HIIC) 6,0
JIAMUHAPUS 1,5

[Ipuemka Tymu

Paznenka

OO6Bajka

Kunoska

Inpunesanue paccoioM 10 % ot Macchl cbipbst U co3peBanue (t = 0-3 °C; 7= 72 u)

MaccupoBanue (z=2-3 1)

3ammBka paccosoM 40—50 % oT Macchl CEIphsL, BeIAEpkKKa 2—3 cyTok (t = 4 °C)

TIpombiBka B Teuenue 23 4, crekanue 1 4 (t = 17-20 °C)

Hartupanue cymenoi namMuHapuei

q)OpMOBaHI/Ie 1 NEPEBA3BIBAHUE 1IIIAraTOM

Bapxka npu t = 80-82 °C mo moctmxeHus B eHTpe npoxykra t = 68—70° C (=24 )

[oampeccoBriBaHMe, CTEKaHHE KUPA U OyJIbOHA

Oxmaxaenue u 3aunctka (t = 8—10 °C)

YnakoBka, XpaHeHue

PI/ICyHOK 6. TexHOMOTHUECKAS cXEMa IIPOMU3BOJACTBA BAPpCHOI'0 pyJIi€Ta

Figure 6. Technological scheme of yak meatloaf production
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HEKOTOPOH JKECTKOCTHIO, YTO, O-BUIUMOMY, CBS3aHO
¢ (hU3MUECKUMH HArpy3KaMH, CONPSKCHHBIMHU C 0COOEH-
HOCTSIMH OOWTaHHMSI )KHBOTHOT'O B YCJIOBHSIX BBICOKOTOPbSL.
YroObl IPUIATH CBHIPHIO C TPYyOBIMH MBIIIEYHBIMU BOJIOK-
Hamu 0oJiee HEXHYIO CTPYKTYPY H YIYHIIHTh €ro CII0C00-
HOCTb CBSI3BIBaTh BOJY, B MACHOM IIPOM3BOJICTBE IPUMEHSI-
10TCs pa3nuuHble TexHoaoruu. B Keipreizckoii Pecrry6mmke
Ha IPEANPUATHIX MACHOH NPOMBIIIJICHHOCTH TIPH M3r0-
TOBJICHUH H3JENUI U3 BETYMHBI B KAYECTBE OCHOBHOTO
MeToa 00pabOTKH MUCTIONB3YIOT MACCHPOBAHHE.

ITocne MaccupoBanus 3anusanu paccosnom 40-50 %
OT MacChl CHIPbS U BBIJICPKUBAIH 2—3 CYTOK IIPH TEMITe-
patype 4 °C. Ilog Bo3AeiiCTBHEM COJIM B MSICE aKTHBHU3HU-
PYIOTCs OMOXMMHYECKHUE IIPOLIECCHI, KOTOPBIE 000TaIaioT
€T0 BEIIeCTBAMU, PHIAIONIMMHI XapaKTePHbBIA BKYC U yITyd-
HIAIOMUMHY CTPYKTYpY [29]. {7151 paBHOMEPHOTO pacnpese-
JICHUS COJIH 110 MOBEPXHOCTHU MSICO IPOMBIBAIIU B TEUEHHE
2-3 4, 3aTeM maBajiu cTeyb B TeucHue 1 4. [lepen hpopmo-
BaHUEM MPOU3BOAMIIN HATUPKY CYLIEHOU JaMUHAapueH,
IIPEABAPHUTEIHLHO MEJIKOM3MENbYEHHOM B BU/IE TIOPOIIIKa,
B pa3HbIX nponopuuax. I[locioe 3Toro xycku msca ckpy-
YUBAJIM B BUJE PYJIETa, IEPEBSI3bIBAIN ILIIAraToM, Moj-
Beprajy TeIIoBoi 00paboTke, OXJIaXJau, yIaKOBbIBAIN
1 HalpaBJIsUIM HA XpPaHEHHUE.

UYro kacaeTcst KoJmyecTBa 100aBIsieMOi JJaMUHAPHH,
TO ONTHMaJIbHAs JO3UPOBKA ObLIA ONpeleIeHa IIyTeM

BBIPA0OTKH IIECTH ONBITHBIX 00Pa3IlOB ¢ BHECEHUEM Pa3-
HOTO KOJIMYECTBA J0OABKH, a TAKXKe KOHTPOJILHOTO 00pa3ia
0e3 mamuHapuu. [IpornieHTHOE conepKaHue JTaMUHAPHH
B OIBITHBIX 00pa3uax BapsrpoBanock ot 0,25 1o 2,50 %
0T MacchI ChIpbsa. OOpa3IbI PYIETOB C Pa3INIHBIM COZIEP-
JKaHFEeM JIaMIHApUH TIPEICTABIICHEI B TAOIHIIE 2.

s onpeneneHus ONTUMAIbHONW JTO3UPOBKU HOJI-
coziepKallei 100aBKY JlaMUHapuH ObLila co31aHa JIeTycTa-
[IUOHHAasi KoMHCcHUsl. TexXHOoJIornyeckre CBOHCTBa Msica
1 MSICOIIPOAYKTOB (DOPMHUPYIOTCS IO BIUSTHHEM TaKHX
(aKTOpOB, KaK COJECpKaHUE MUTATEIHHBIX BEIIECTB, BKY-
COBBIE XapaKTEPUCTHKH, OPraHOJIENTHYECKUE TTIOKAa3aTEeH,
a TaKoKe OMoornyuecKas U sHepreTuuecKas HeHHOCTh. Bkyc
Msica OIpENeNseTCs €r0 HeXKHOCThIO, COUHOCTBIO, apoMa-
TOM, TEKCTYpOH MBIIICYHOH TKaHHU ¥ HATNYHUEM KHPOBBIX
npociioek (MpamoproctH) [30]. OpraHonenTUIecKuin
METO/1, OCHOBAHHBII1 HA CEHCOPHOM BOCTIPHSITUH, UTPAET
Ba)XHYIO POJIb B OIICHKE KaueCTBa MsICa U MSICOTIPOIYKTOB.
OTOT METOI, OpUEHTUPOBAHHBIN Ha TOTPEOUTEIS, TI03BO-
JSIET TIOYYUTh Han0oJiee OJIHOE MPE/ICTABICHHE O BKYCO-
BBIX XapaKTEpUCTUKAX FOTOBOro npoxaykra [32]. OueHu-
BaJIM MIOKa3aTeJM KauecTBa: BHELIHUI BUJI, IBET, KOHCHUC-
TEHIMS, 3aI1ax U BKyc. 715l OpraHoIENTHYECKOTO aHAIN3a
Hcmons30Ban 9-0amneHy0 mkany. Ha pucynkax 7 u 8
TIPEJICTaBJICHBI PE3yJIbTAThl OPTraHOJICNTHYECKUX HCCIIe-
JIOBaHUi, OTOOpaXKaloIIne CpeJHHE TIOKA3aTEIH.

Tabauua 2. KoMIOHEHTHI Ui pyJIeTOB U3 Msca SIKOB

Table 2. Yak meatloaf: Ingredients

HaumeHnoBauue O06pa3subl
KonTpons Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6
Msico sika mocosieHHoe (JIONaTOYHAas 4acTh), KT 100,0 100,0 100,0 100,0 100,0 100,0 100,0
Jlamunapus, kr - 0,25 0,50 1,00 1,50 2,00 2,50
10 -
9 4 N —
E 81 L miEM™e B el B -
© 7 A ml lmm M B
g" -
E 61
S e
= ]
2 4
o]
g 3
Q.
O 5
1 4
0 A T T T T T T 1
Kontpons Nel Ne 2 Ne3 Ne 4 Ne'5 Ne 6
O6pazert
B Bueurnuii Bug HIIBer B Koucucrennus U Bun Ha paspese [ 3amax O Bxkyc

PI/ICyHOK 7. Pe3yIII>TaTLI OpPTaHOJICIITUYCCKOI'O0 aHaJIM3a U3TOTOBJICHHBIX PYJIETOB

Figure 7. Sensory assessment of yak meatloaf
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Pucynox 8. CpenHue 3HaU€HHUs OPraHOJIENITHYECKOTO aHAJIM3a U3TOTOBJICHHBIX PYJIETOB

Figure 8. Assessment of yak meatloaf: Mean values

Ta6muua 3. ComepxaHue MUHEPAIBHBIX BEIIECTB B TOTOBOM IPOAYKTE

Table 3. Mineral content in the finished product

HanmenoBanue IIponyxr
bes namunapun C namuHapueit
o temmoBoit Tlocne TennoBoit Jo TemmoBoit Tlocne TernoBoi
00paboTKI 00paboTKI 00paboTKHI 00paboTKH
MaxkpoanemenTsl, mr/100 T
Kannii (K) 406,4 386,2 468,3 457,0
Kanprnii (Ca) 29,7 18,2 58,4 36,4
Marnwuii (Mg) 22,5 18,5 31,5 19,2
Harpuit (Na) 1608,3 1035,5 1900,6 1438,6
Docdop (P) 392,8 371,1 396,2 377,5
MuxkponsnemenTsl, Mkr/100 T
XKeneso (Fe) 4100,0 2610,0 7290,0 5030,0
Moz (I) 5.2 4,9 29,5 20,9
Amomunnii (Al) 2320,0 2193,2 2560,0 2450,0
Kob6aisT (Co) 2,8 2,0 4,0 3,0
Mapranen (Mn) 110,6 90,0 180,0 120,0
Menp (Cu) 130,5 97,0 150,0 110,0
Jluruit (Li) 10,8 9,0 13,0 11,0
Banaguii (V) 1,6 1,0 8,0 5,0
Xpom (Cr) 120,3 80,0 210,0 130,0
Lusk (Zn) 4620,3 4550,0 4700,0 4680,0
Ceren (Se) 58,9 53,0 60,0 55,0
Bop (B) 98,1 90,0 130,0 120,0
Huxkens (Ni) 81,2 50,0 100,0 70,0
OsoBo (Sn) 36,7 30,0 50,0 40,0
AHanu3 opraHoJIeNTHYECKUX CBOICTB pYJIETOB IOKa3all, Pa3zpaboTaHHast TEXHOJIOTHSI UMEJIa OTJIMYMS OT O0IIe-
4YTO HanboJiee ONTUMAJIBLHBIMU OKa3alnuch oopasubl Ne 4 npuHsTOH (puc. 6). [locie mocosa n co3peBaHus KyCKH
u Ne 5, KOTOpBIE TPOAEMOHCTPUPOBAIH BBICOKHE BKYCO- MsiCa HaTUPAIU CyIIEHON TaMUHApHEH, Ul paBHOMEPHOTO
BbI€ KAYECTBA U IOJHOCTbI) COOTBETCTBOBAIM YCTAHOB- ee pacmpeeseHns 1o BceMy 00beMy MX ITOIBEPraid Mac-
JICHHBIM CTaH/apTaM. EMHCTBEHHBIM HEOCTATKOM OBLIO CHUPOBaHMIO U Hocienyomield 0o0padorke. KOHTpoibHBIH
HaJlM4Me 3amaxa Mopckoil kamyctel. Ha ocHOBe opraHo- oOpa3er n3roTaBiauBaiy 0e3 JaMUHApHH.
JIEITUYECKOH OIICHKH BEIOpaH o0paser Ne 5, moka3aBiimii Oco0FbIil HHTEpEC MPEICTaBISIO COJIEpPKaHue Hoaa
HaWIy4llIne Pe3yJIbTaThl. 1 JKene3a B TOTOBOM IPOAYKTE B IBYX BapHaHTaX: C JIaMHU-
Ilocse Toro kak ONTUMaIBLHOE COAEPKAHUE JIAMUHAPUI Hapue# u 0e3. B cBs3u ¢ 3TUM OBIT HCCIETOBAaH MHHE-
B peLienType ObLIO yCTaHOBJIEHO Ha ypoBHE 1,5 % oT Macchl paNbHBIN COCTaB BapEHOTO pyJieTa U3 Msca i1 000uX
UCXOJIHOTO ChIPbsl, IPUCTYIHIN K U3TOTOBICHUIO PYJICTOB. BapuaHTos (Tabm. 3).
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B m3nenuu ¢ qobaBieHneM IaMUHApUH COOEpKa-
Hue Hoga coctasisger 20,9 Mxr/100 r, Toraa Kak B KOH-
TPOJILHOM 00pa3ie 6e3 TaMuHapuH — TOIBKO 4,9 MKr/100 T.
TakuMm 00pa3oM, pyJieT, 00OTaIlCHHBIIN JIaAMUHAPUCH,
MIPEACTaBIISIET COO0H MEePCIEKTUBHBIN MPOIYKT IS TIPO-
(umakTHKHM 3a00JeBaHUN IIUTOBUIHOMN JKeJIe3bl, 00yCIOB-
JIEHHBIX HEJOCTATKOM #oJia B pauroHe. B rotoBoM mnpo-
IyKTe ¢ JIAMHHAPHUEH COACpKaHHE Kejae3a COCTaBUIIO
5003,0 mxr/100 T (5,03 mr/100 1), a B pynere 6e3 laMuHa-
pun —2610,0 mxr/100 r (2,61 mr/100 r). lannbIe 1o cTe-
MIEHH MOKPBITHSI CYyTOYHOH HOPMBI TIOTpEOIIeHNUs Hoaa
1 XKeJe3a MpeCTaBIeHBI B Ta0nuile 4.

CornacHo morydeHHBIM naHHbIM, 100 T TOTOBOTO
mpoayKTa comepxar 5,03 Mr xenesa, 9to odecreunBaeT
27,94 % ot cyTouHOI HOPMBI IOTPEOIICHHUS STOTO Belle-
CTBa YeJIOBEKOM, a Takxke 13,93 % cyTouHoit moTpeOHO-
ctu B ioxe. CiemoBaTeabHO, TOTOBBIH PYJIET OTHOCHTCS
K IMPOAYKTaM C (YHKIIMOHAJIEHBIMU CBOWCTBAMH.

Texandecknit permaMenT TamoxeHHOro coro3a «O 6e3-
OTaCHOCTH MsICa U MSCHBIX IPOIYKTOB)» yCTAaHABINBACT
TpeOoBaHUs K MoKa3zaTelisiM Oe3onacHoctH. besomac-

HOCTb ITUIIEBBIX IPOIYKTOB 3aKIII0YAETCS B UX CIIOCOOHO-
CTH HE BBI3BIBATH Y YEJIOBEKA TOKCUYECKUX, KAHIIEPOTCH-
HBIX, MyTarcHHBIX, AJUICPTCHHBIX U PYTUX HEeXKENATSITBHBIX
peakuuid.

st obecrieueHust 6€30MacHOCTH MOTpeOUTENeH BCs
MSICHAsI IPOJYKIUS Ha (PMHAILHOM JTame BBIIYCKa MO/~
BEpraercsi CTpOroMy KOHTPOIIO: MPOBEPSIETCS HATHYUE
TOKCHUYHBIX DJIEMEHTOB U MECTHIUIOB (Tab. 5), a Takke
MPOBOUTCS MAKPOOHOJIOTHYECKas dKCIiepTH3a (Tadi. 6).

[TonmyyeHHbIE pe3yNbTaThl CBUAETEIBLCTBYIOT O TOM,
4TO pa3pabOTaHHBIA MPOLYKT OTBEUaET BCceM TpeboBa-
HUSIM 110 0€30MaCHOCTH TOTOBOTO MPOJyKTa. Bee Bbimie-
MepevrCIeHHbIE OKA3aTeNN CBUICTENbCTBYIOT O Lele-
CO00PA3HOCTH UCTIOIB30BAHHMS MsICA SIKOB KAK OCHOBHOTO
CBIPbS JUIS BBIPAOOTKH BapeHOT'0 pyJieTa, 000raeHHOro
JIaMUHapHUei.

BriBoasl

BBuny 3HauNTEITHFHON pacIpOCTPaHEHHOCTH 3aboire-
BaHUH MINTOBUIHON JKENIE3bl U JKele301e(UINTHON aHe-
MHH, 00YCJIOBJICHHBIX JIeUIIITOM HO/Ia U JKele3a, Cpeu

Tabauua 4. CTeneHb NOKPHITHS CYyTOYHOH HOPMBI

Table 4. The degree of coverage of the daily allowance

Haunmenosanwue CyTtouHasi moTpeOHOCTh ConeprxaHue dIIEMEHTa % MOKPBITHS CYTOYHOH HOPMBI
(Hopmer ®ITMP 2.3.1.2432-08) B 100 r roToBOro mpoaykra
Keneso (Fe), mr 18 5,03 27,94
oz (1), Mxr 150 20,90 13,93

Tab6nuna 5. be30macHOCTh BapEHOTO pyJieTa

Table 5. Safety test
Iloxasarens Bapensiii pyner ‘ Jonycrumsle yposau o TP TC 021/2011
TOKCHYHBIE 2I€MEHTBHI, MI/KT
CBHUHEI] 0,100 0,500
MBIIIBSIK 0,050 0,100
KaJIMUKH 0,010 0,050
PTyThH 0,004 0,030
TlecTrumabl, Mr/Kr
cymma uzomepos I' XTI 0,050 0,100
(TexcaxJIOpIMKIIOreKcaH) a-, fB-, y-
JAT (nuxnopan eHmITpUXIIOPITaH) 0,050 0,100
u ero merabonutsl (4,4-1/1 u 4,4-1]1E)

Tabnuna 6. MukpoOuosioruueckue okazaTeiau BapeHoro pyjiera

Table 6. Microbiological parameters

IToxazarens JlonmycTuMble YpOBHH PesynbTar
(TP TC 021/2011, TP TC 034/2013)

BakTepnu rpynIel KUIIeYHON MaNOYKH (KOIH(OPMBI) HE JIOITyCKAI0TCs He 00HapyKEHBI
B 1,0 r npoxykra
ITaroreHHble 6aKTEPUH, B T. 4. CATbMOHEIIBI HE JIOITyCKaIoTCst HE 00HApPYKEHBI
u Listeria monocytogenes, B 25 T IpoAyKTa
Staphylococcus aureus B 1,0 T mponykTa HE JIONYCKAaloTCs HE 00HApYKEHBI
Cynsdurpenyuupyromue kioctpugun B 0,01 T HE IOy CKAIOTCA He 0O0Hapy>KEHbI
MIPOIYKTA
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HanboJiee ysI3BUMBIX CJIOEB HaceneHus1 KbIprezckoi TaTe COAEPKAHUE ITOTO MUKPOIIEMEHTA B TOTOBOM IIPO-

Pecny6nuku u 6ospiinHCTBa cTpaH LenTpanbHoit A3un nykre nocturao 5003,0 mxr/100 r (5,03 mr/100 r).

aKTyaTn3upyeTcs 3a7ava pa3paboTKH U TTOHCKa dYPPEKTUB- OmnpeneneHsl OpraHoJeNTHYECKUE TTOKa3aTeH TOTO-

HBIX Mep MPOQHUIAKTHKH U TEPaIuy JaHHBIX NaTOJIOTHH. BOTO MPOJIYKTa, KOTOPBIE TPOJIEMOHCTPUPOBAJIH BEICOKHE

IlepcrieKTUBHBIM HapaBIIEHUEM IIPEICTABIACTCS CO3ja-  BKYCOBBIE KaUECTBA M ITOJTHOE COOTBETCTBUE YCTAHOBIICH-

HHE 000TaleHHBIX MTPOTYKTOB IIUTaHMUSI. HBIM cTaHaapTaM. MUKpOOHOJIOTHYECKHE ITapaMeTphI
Jnist npeojoneHus JaHHOTO BbI30Ba TPEOYETCs MOUCK U MOKa3aTean 0e30MaCHOCTH TOTOBOTO MPOAYKTa CBUIE-

¥ OCBOCHHE HOBBIX HCTOYHUKOB CHIPBS. B 3TOM KOHTEKCTE TETBCTBYIOT O TOM, YTO pa3paOOTaHHbIH IPOILYKT OTBEUAET

BO3PACTaeT 3HAYMMOCTb IIPOYKTOB H IMOJTy4aeMbIX PeCyp-  BCEM TPeOOBaHHUSIM OE30I1aCHOCTH.

COB, CIIOCOOHBIX 00€CNEUYNTh MAKCHUMAJIbHBIN yPOBCHb I[Tpu nccnexoBaHNK MUHEPAIEHOTO COCTaBa BAPEHOTO

0e30MacHOCTH KOHEUHO! NpoayKuuK. JlaHHas TeHASHIMS pyJsiera ¢ JaMUHapHed ObUIO BBISBICHO BBICOKOE COMEp-

MOJTBEP)KIACTCSl pacTyIei NOMYyJIIPHOCTBIO Msca KA,  JKaHHE B HEM KaK MHKpPO-, Tak ¥ MakposieMeHToB. Conep-

MIOTOJIOBBE KOTOPOTO JEMOHCTPUPYET YCTOHUUBBIM POCT. JKaHUe jkee3a yBenuaunock Ha 18,49 %, a iiona — B 4 paza
B cooTBeTcTBHU € TOCTABIEHHOMN 1IENBIO UCCIE0BAH IO CPaBHEHUIO ¢ KOHTPOJIBHEIM 00pa3mnom. B 100 r roro-

MHHEPAIbHBINA COCTAB OCHOBHBIX PELENITYPHBIX KOMIIOHEH-  BOTO pyJjera coaepxurcs 5,03 mr/100 r xenesa, 4to mo-

TOB, OIPE/IEJICHBI OPraHOJIENTUIECKUE U MUKPOOHOIOTH-  KpbiBaeT 27,94 % oT pekoMeHlyeMoi CyTOYHON HOPMBI,

YecKHe II0Ka3aTely TOTOBOTO BapeHOro pyeTa. n 20,9 mxr/100 r#iona (13,93 % cyrouHoii motpedHOCTH),
[IpenBapuTensHOE NCCIIEAOBAHNE 110 ONPEACICHUIO YTO MO3BOJSIET OTHECTH AAHHBIN MPOAYKT K KATETOPHH

KOHIICHTPAIIUK H0/Ia B PA3JIMYHBIX YaCTAX TYIIH SIKa MOKa-  (D)YHKIMOHAJIBHBIX M PEKOMEHIOBATh €ro ISl JII0/IeH ¢ 3a00-

3aJ10, 9YTO MakcuMaibHoe 3HaueHue (3,82 Mkr/100 T) BBISB- JIEBAHMSIMH, CBSI3aHHBIMH C HEXBATKOM MOIa M JKeje3a.

JICHO B JIONAaTOYHOHU yacTu. Taroke ObLI IIPOaHATM3UPOBaH

MUHEpaJIbHBIN COCTaB Hocoaeprkariel 100aBKH — TaMH- Kpurepun aBropcrsa

HapuH, B KOTOPOIl 0OHApYKEHO BBICOKOE COJIEpIKaHHE ABTOpBI B PaBHOH CTENEHN y4aCTBOBAIIH B II0JI'OTOBKE

opranmdeckoro oxa — 516,00 Mxr/100 . B cBsi3u ¢ aTHM ¥ HAITUCAHWH CTAThU.

UCIIONIb30BaHKE JIOMIATOYHON YaCTH TYIIX SKa M JJaMUHa-

puu, 6oraToii OpraHUYECKUM HOJOM U JKEJIe30M, OBLIO Kon¢paukTt unrepecosn

MPU3HAHO 11eJIeCO00Pa3HBIM JUIS IPOU3BOJICTBA MSACHOTO ABTOpBI 3asBISIIOT 00 OTCYTCTBUHM KOH(JIMKTA WHTE-

pyJneTa ¢ IeNbIo NoNy4eHHs ()yHKINOHATIBHOTO MPOIYKTa. pecoB.

YcraHOBIEHO, YTO 100aBIIeHHE JAMUHAPUH B KOJTHIECTBE

1,5 % oT Macchl ChIphs 00ECTIeUnBaeT coIepkanne noma Contribution

B roToBOM npoaykre Ha ypoBHe 20,9 Mkr/100 r. Takxe All authors contributed equally to the study concep-

MOJITBEPKICHA [IEIECO00Pa3HOCTh MCITOJIB30BAHUS Msica tion, research design, and manuscript preparation.

sIKa B KQ9ECTBE OCHOBHOTO CBIPHS JUIS BAPEHOTO pyJIeTa

Oytaroapsi BBICOKOMY COJICP)KaHHIO T€MOBOIO JKelie3a, Conflict of interest
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