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-KEIIHIO ojoxoshMWMX MO 111 KkHH3bXKOH 'lHOI
-30 KWdo. KKXOShMHKJdo — (9 6 1 6 8 0 8 8 9 6 -
« r-90oYK»  (IHOKOMXOHMWWK) KXHMd  KMH3HWI1300
SMXOShMHKIdo 'KXOKOW OJSHaodox wnxk3y SIHHHKaod
-niion niiktvktiv Kaiostasa ojstafflXaiogstt SaiOShKX a
(noz'zvezio 88™o/6 on-dau SNJ3d) «uz-dKttttojt»
(¢SZ-DtaVK»M « Z-dBtt
-ttojt») KXHMd n KHSKSO 'Kttog MWKWdo. HWHXOShHHKIdo
XIHHHStaKJoyo 'aowdox aoxHhHKdKy MMHSKwdox a KuHka
-0e4KOHOU yYtoooHautxspge ytonbXen KhKttKe KH3KakOOH
Kwyy HWKdoiaK IHHHHKdKy ein aoixXttodu XIHHHKKHOMd
-XHX¢ Kaiottoaenodu ot3awnaHukkin KKtt KOKW kakioooo OJ
-OXOShMWMX HHdKeHWHIHO 1JOI11101leHXHIdIl MHKSd 3
HMdKdstts.
MOX0AHO0304 NO0OHOKHOEe3y goHHsaioHKoaottodu IHWWKd]j
-odu MMdKeMKKsd KKtt ‘n3bkilke MOHUKKXIOXK KOK3KKaK
'HiooHHSKaKduKH MOHYKKHOUWWXHX®] aoixXttodu XKdXi
-HSdsd a kumHkaoedykoHou 33 OIHKSd O iiivtiivivvite titn
-MW HOHHstaKioyo 'THHHHKdKy Kaiottoaeuodil KKtt swdfflj
UoxoshHHKido a HSKSO un ttou HWHtaKX”dsttoo 'HWKXaKyott
UWIHaowdox dsao aoHoudKd KHdKeHWHIHO 'Xwoieou
*[z] KHdiIHO OJOHOKW OJOWSKhXKOH kato
-ShKX eTnH3WwWbXKX 1 UiooHauixXttodH litiiltiviltl 1L liiig
M30HHXXx0a00 a Olh 'kisiuhXwwu 0KX33bU(PUIA3HO3H
OWH3WHaoH ‘xiyHooamx KUiuaeKd n Kiood MMdKKXwMio
‘aowdox MioowsKoaoX n MioowsKandKasdsu OWH3LWHAaOH
isXaioyooouo KHSKSO m Kttog gowdo. goxoshHHKjdo O
KOXSKHWOX otoHioa3ko X-oaoxk3y KHHSHSwndu -[9] MWKI
-HsudiXH HwiHHHKKHdHsooexHKMHStaKJoyo I1ShO ke 30HO

-tilltv e Telitivilillielitll koroskkak liivtllivivvitt titllliv

MwiHWMttoxyosH kx3a0kab un3alieTKanbaHo3yo 'KaiOShKX
OJOXOOIHa IHHHHKdKY KuH3bXKOH aoyoooHO eii WHHtto

-[8'z] 1'ldI''O OJOHNhOKOW n OJOHOKW OJOHHStaKJOyo 'kuH
-3bXKOH aottoisw XMJodottSH n XIHHOKIlioesy 33KOYUKH ei
WMHtto KOl3KKaK XHHI00aunX XHHH3at0 0MKEOX0X04Kas HH
-SKwdox a aooXSKHWOX XIHHttoaSKjX — 0a0XxK3y 3aKi000 a
aoiHSWSKe XIHHHKtt wdo. XMXOShMHKIdo SHHSHSWHdu
WMie Ouekao g -XHHd n H3K30 'ttog IffISWM KweHHKido XKO
-osdodu XIHHHswyo a HIOOWMhKHe fflIXxooiHg -KweHHKido
NNiixXHXd amxoabuokonend SIHHHSKOMhOJOHW u aiostasa
Hswyo KH IfflXaiogstteoa 'WOKSd a 'm aiostasa xiuHauio
-XK nxoabunwokony XMIOHW MHIOOHHKSIKStt O IHHKeKaoow
-nkea 'KweHHKjdo ein KHSWyo aoixXttodu KuH3K3i4a wu

1S )1 JONUOO 3l G JDip lig

Uttoxoiid ‘keatoHMO ‘kuHKaHokoa XHwuill'tiHdiiaodoii JHIliod
0- Nk)iod=>i ‘KUHKXIUA XiioooHodil a .loiX'tiiOHhX ‘ai.o3iii3a
odwwdo. lidil WOKKHdsiKW IwiiidXixXdiO KOiMKliaK-
N OlIOH siHHHKKdsiiHW 'oiiiooaeii Xlig -HxaodHeottsdsiil10
odii 4111liiiuoyo isKkKoaeou ttoxttou HOXKJ- -[ ] saiottoa
eidu XM a oumaXeuykoHon ‘KHAIHO otoxo3blioaoH0amx-
XMIOMdsiXKdKX XIHHHKttke KMHKaodMwdo. OlHH3IHenx
MdH OJOHHSKaKdnKH woaiottsdoou — atouoao VililtlKtil-
«@uniixHXg XixXttodil SHHKttHdil '«KxaKKHdn o KKOM o -
MHSd HoxoshHJOKo.odi, unoHuins asaH3ae XIHHHKSttiO
HiooHHKSiKaottsKoou o0iXiiHKeKHOoWHKea esdsh KQtIIKK
ai.00'iiiXoo OHXXKOW HIOOHHSKaKdnKH MOHHKKHOWIXHX -
MWHKixXttodu HWHHOKW KKSinysdiou 3MH3b3HO3yO
e[rp] WOKSd a nniikH n kxaaokab KHaodotte XwSKyodu
WSKIllisd SJOin WOHhSHOX a IHW ‘xmH 0 anx KHaodotte Xw
SKyodu KKrasd 'woeKdyo WHXK-™ -[ ] «HKSiMgsdiou-KMd
xXttodu-wdox» 01411,011 nOXOShHJOKOHXSI MHHSKaKduX X-
KMHKWMHa OJOHHKKIOMdH 33koy isXysdi u yKiraoKW noa
oduw ISSWM aowdox KaiOShKX KWSKyodu » [7] WKIHSWSK-
eodxuw n -odxKW WMtafflKIOOttSH oH xoakyoir XIHHHKKd-
OllNIVH (10011101 XIYHYKSIKINII xiyHaoH0O Xoxskhwox OH-
KMHSKwdox 41111111 liid XIHHHKaodMOHKKKyo HXioyKdeKd
IShO ke iveky uoaowdox HOHhodu SMHKtteoo owuttoxyosH
XMHI0anmx HiooHaHixXttodu kuH3wivyaoH un liiotlItIKVI
KannaHemx HOHHKKwdoH kuH3ab3aHo3yo KKtt WOie nd -
-alM0ao0 XNX03bNKKOHX3K-OHUYUKKHOUXHXd KHHKaodnw
do. oioiiiioiieiixaidii WSiXil WOaKIOOO n HWKXHiondsi-
XKdKX HWIHHHKKHOHdAXHX. MWIHHHSKSttsdlIO O KHdIHO OJ-
0x03biioaoHwoamx OjOXOShMHKjdo KMH3bXKOH aottoisw-
XiHiiaHoosdiodn auHkaoeukoHou KuiiiomaiidmiAioXttodii
t a aoixXttodu xiyHUKKHOMNXHX Kaiottoaenodu kuto. » '
naeKd kniinaiHon» KHKioyKdeKd HHStt nHwkHiAow30 UJI-
-[  KMH3XOKOH OJOXOShMWOHOXe »n XShlHandu ‘lJHdIItt
Kdi xun WOIShX OnunHkionH woaodotte a KMHIK30KH I 11ilti-
iiiyod.!I(Hi 'nxXkH HOXOHMdMttsw MWKMHI XIHHhHKeKd it )0
Kaoysdi o unatostoszaoo0 a ‘SMHsdoaisKaottX XMtafflkaMh-
siiosyo 'MHaokoX SMHKtteoo KH XIHHHSKaKdIIKH '1JHIKJIdII-
odsw KOXSKHWOX 3MH3HKOLWYa KOH3KKaK bkiike XIHHaKKJ-
el HOHtto «Kttoj OZOZ ott ttondsu KH KMH3K30KH KMHKKO/H
ojoaodotte utookkyo a HHdKdstts. foxoijiioooj UXUOUK
Kixsodil sisao g <OH HOHHsaiodKttXooj iyaoH3
SHHsttsag
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O6beKTbl N MeTObl

OnbIT NnpoBoaunacs Ha 6ase CMK konxo3 «PomaHoB-
CapaTtoBckoin o6bnactu. BbipawwuBaHue ArHAT
ocylecTBNANOCL KowapHo-6a30BbIM MeTogoMm. C 4,5-x
MeCAYHOro BO3pacTa BCEX XXMBOTHbIX MOCTaBUIN Ha 4-X
MeCSAYHbIA UHTEHCUBHbIA Haryn Ha ecTecTBEHHble MacT-
6uuia (OKOHYaHUe Haryna — B 8,5 meca4HOM BO3pacTe).
[na npoBefeHna onbiTa B 0Tape ArHAT CTaBPOMOAbCKOWN
nopofabl B Bo3pacTe 4,5 mecAues No MeToAy aHanoros
66111 chopMUpPOBaHbI YeTbIpe rPYMNbl MOAOMNbITHLIX X U-
BOTHbIX N0 10 ronoB B Kaxxaoli. KopmoBbie f06aBKU BHO-
CUNU [OMONHUTENBHO K OCHOBHOMY palWOHY COracHo
WHCTPYKUUU MO NPUMEHEHNIO OAUH pa3 B CYTKW BMecTe
C 3epHOBbLIMW KOpMaMu (AYMeHHas AepTb) B KOoMM4yecTse
10% o1 ux Konuyectsa. fjosnposka «Nogaap-Zn» — 100 r
Ha 1 TOHHY KopMa, «JAPC-25» — u3 pacyeta 1,6 Mr Ha
1 kr kopma B cocTaBe npemukcos. KoHTponbHasa rpyn-
na nosyyana K OCHOBHOMY pauMOHY TO/IbKO AYMEHHYIO
aepTtb B Konuyectse 250-300 rpamMm Ha rosioBy B CYTKU
(OP); I onbITHast — AYMEHHYIO AepTb + KOPMOBYIO fobaB-
Ky «Mopgpap-Zn»; Il onbiITHaA — AUYMEHHYK OepTb + ce-
neHopraHunyeckuii npenapat «4A®C-25»; Il onbiITHas —
AYMEHHY0 aepTb +«Noppap-Zn» + «JAPC-25» (Tabn. 1).

Bo Bcex onbiTax NPUMEHEHbl UAEHTUYHbIE CMOCOObLI
TPaHCNOPTUPOBKN U NpeayboliHOW NOATOTOBKU XXWUBOT-
HbiX. B koHue onbiTa (255 cyTok) no mMeToamke BUX
1985 roga 6bl1 Npon3BeAeH KOHTPObHbIN y60ii 40 nog-
ONbITHLIX XWBOTHbIX B ycnosnax CMK kKonxos «PomaHoB-
ckuii» CapaToBCcKoli ob6nactu.

Ha pasgenky n o6Banky Tywu Hanpasnaam B oxna-
XXAEHHOM COCTOSSHUKM 4yepe3 24 4. nocne y6oq. Ansa uc-
cnepoBaHuii otéupanu o6pasubl m. longissimus dorsi
KOHTPONIbHOM M ONbITHbIX FPYNM, yNakoBbiBaaAn B NOAU-
3TUNEH-NMONNAMULHYIO NNEHKY U NPOBOANAN UccnefoBa-
HUA MO HMXKE ONMUCAHHBIM MeToAam.

MuHepanbHbIl CcOCTaB MbIWEYHOW TKaHW 6GapaHu-
Hbl M FOTOBbIX M34ENUA XxapakTepn3oBann N0 HaNNYuUio
N cofepxaHuto MuUkKpoanemeHToB (Se, Zn, I). Mpwu onpe-
JeneHnn MUHepanbHOro coctaBa PYKOBOACTBOBaUCH
FroCTamm (FOCT 26927-86, TOCT 26930-86) M UH-
CTPYKUMAMUN, PEeKOMEeHAOBAaHHbLIMW HayyHbiM CoBeTOM
no aHanuTnyeckum metogam (HCAM 3x, 160x, 172x, 138,
450c). OnpefeneHne makpo- U MMKPO3/1eMEHTOB Be/N Me-
TOAOM aTOMHO-abCcopbUMOHHOI CNEeKTPOCKONUM.

CKUNIi»

Tabnuua 1 Cxema akcnepumeHTa (N =10)

Mpynna KoHTponb I onbIiTHasA

KopmoBas gobaBka OoP OP + «/lognap-Zn»

Tabnuua 2. Cxema akcnepumeHTa (n=6)

XapaKTepucTuka rpynn KoHTponb
COCTOsIHME >XNBOTHbIX B Ha4aU1e aKcrnepumeHTa
PaunoH nabopaTopHbIX XXMBOTHbIX OoP

O61bem BBeAEHUA

Pe>xnm BBeeHuA -

C uenblo oueHKn 6MONOrMYeCcKOol LeHHOCTM U npodu-
nakTnyeckoro adpekTa CbipOBSANEHbIX CHEKOB U3 6apaHu-
Hbl, 060raweHHbIX 3CCEHLMNANbHBIMU MUKPOHYTPUEHTA-
MU, NpoBeAeHbl 6MONOrMYecKne UCcnefoBaHnA BANAHUA
PYHKLMOHANBbHBIX NPOAYKTOB Ha OOMEHHble MpoLecchl
B OpraHu3me XMBOTHbIX. B KayecTBe nabopaToOpHbIX MO-
geneii 6bINM NCNOMb30BaHbI KPbICbl-CaMLbl TMHUK Buctap
(Wistar) maccon 50-65 r. ins onbiTa 66111 cchopmmpoBa-
Hbl MO MPUHLWUNY aHa/IOroB YeTbipe rpynnbl Mo 6 XNBOT-
HbIX B KaXXA0W. KOHTpOoNbHaA rpynna nony4yana o6blYHbINA
BUBapHbIii paynoH (OP); | onbiTHas — [AOMNOMHUTENBHO
CbIPOBSNIEHbIE CHEKW U3 6apaHWHbI, 060raleHHon Mog0M
(); 1l onbITHas — CHeKU U3 6apaHunHbI, 06oraweHHol ce-
neHom (Se); Il onbiITHaAs — cHekn 13 6apaHuHbl, o6ora-
weHHon iogom n ceneHom (1-Se). Cxema aKkcnepumeHTa
npueefeHa B Tabn. 2.

NccnepoBaHMA BbINOMIHANM cornacHo «Mpasunam nabo-
paTtopHO# npakTuku B Poccuiickon depepauunm» (Mpukas
MwunHucTepcTBa 3apaBooxpaHeHus Poccuiickoli depepa-
unm Ne708H o1 23.08.2010 r.) 1 MeTOANYECKUM YKa3aHUAM
¢ «PyKOBOACTBOM MO NPOBEAEHUIO JOKNUHUYECKUX UCche-
[OBaHWNN NeKapcTBEHHbIX cpeacTB. YacTb nepsas» (2012).
OKCMEepPUMEHTbI Ha XWUBOTHbIX NPOBOAMAIN B COOTBETCT-
BMMW cnpaBunamu, npuHATeiMn EBponeickoli KoHBeHLMeR
Nno 3aWmTe NO3BOHOYHBIX XXUBOTHbIX, UCMNOJIb3YEMbIX A4/
3KCMepUMEHTaNbHbIX U UHbIX Hay4YHbIX Uenein (European
Convention for the Protection of Vertebrate Animals Used
for Experimental and other Scientific Purposes (ETS123).
Strasbourg, 1986). iccnefgoBaHuA OCyLWecTBASANN COrNacHo
YyTBEPXKAEHHOMY MUCbMEHHOMY MPOTOKOJIY U B COOTBET-
cTBUKN co CTaHAapPTHLIMM OnepaunoHHbLIMKU Npoueaypamun
uccnegosatens (COM).

[vs3aiiH n opraHusauus uccnefoBaHWss HanpaBeHbl
Ha pelleHne NOCTaBAEHHON Uenn 1 6a3upyloTcs Ha 06-
WKX NPUHLMNAxX opraHusaynm nccnefosaHuii no npose-
JeHntio 6uonornyecknx nccnefoBaHnini Ha nabopaTopHbIX
XVWBOTHbIX. BHOBb NpubbIBLINE XWBOTHbIE HaXo4WUIUCh
Ha KapaHTMHe B TeyeHue 7 CYTOK B K/leTKax B OTAE/IbHOM
noMmeLeHnn. Bo Bpems KapaHTUHHOIO nNepnojay > uBoT-
HbIX KOHTPONMPOBANN KJIMHNYECKME noKasaTeIn cocTon-
HUA 300p0BbA. XKMBOTHBIX COAEPXKaNn B BUBapuu cornac-
HO CaHWTapHbIM MpaBWnaM U Ha CTaHAAPTHOM pauunoHe
B cooTtBeTcTBUN C lMpukazom M3 CCCP Ne1045-73 ot
06.04.1973, NMpaBunamu nabopaTopHoi npakTuku u Mpu-

11l onbITHasA

OP + «Mopaap-Zn» + «JADC-25»

TTonbITHasA

OP + «[IA®C-255

TonbITHasA Tl onbITHasA TTl onbITHaA
K/IMHNYECKN 340POBbIe
OP +uuncebl (Se) OP +uuncsbl (T-Se)

3-5 3-5 3-5

OP +uuncel (T)

JApo6Ho 2 pa3a
B [leHb

Apo6Ho 2 pasa
B JeHb

JApo6Ho 2 pa3a
B JeHb
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Ka3oM M3 CCCP Ne 1179 o1 10.10.1983 B no/IMKap6OHAaTHbIX
KneTkax no 6 )XMBOTHbIX B KaXpAol. B kauecTse nogctu-
Nla ncnonb3oBanu ApeBecHble onuaku. Kpbic cogepxanu
pa3sfenbHo (B OTAENbHBIX NOMeLWeHnax). Ana KopmneHuns
ncnonb3oBasica Cyxol 6pukeTMpoBaHHbIN Kopm MK-120
FOCT P 51849-2011 P.5 (OO0 «J/labopaTtopkopm», . Mo-
ckBa). [1ng nuTbA ncnonb3oBanacb BOAOMNPOBOAHAA BOAA,
KoTopyto pgasanu ad libi um n3 cTaHfapTHbLIX MOWUNOK.
Temnepatypy (20-22 °C) n BnaxHocTb (60-70 %) Bo3ay-
Xa KOHTPONMPOBaNN B KaX[OM MOMeELeHUN exeLHEBHO
M nokasaHus [OKyMeHTUpoBanu. B nomeweHunax nog-
JepXunBanocb ecTeCTBEHHO-UCKYCCTBEHHOE OCBelleHue
(12 4 cBeT/12 u TemHoTa). MoA6OP XMBOTHLIX B FPyMMbl
NPOBOAMNAN MPON3BOSIBHO METOAOM «CAYyYalHbIX YnCEN»,
MCNoMb3ys B KaYecTBe KpUTepusa maccy tena. Muagnsunpgy-
anbHble 3HAYeHUA Macchbl Tena He OTKNOHAMIUCL OT cpef-
Hero 3HadeHusa B rpynne 6onee yeMm Ha 10%. XX UBOTHbIX
B3BewwnBanun Ha Becax PA2102C (OHAUS). Macca XWu-
BOTHbIX yKa3aHa B nepuoj BBefeHWA npenapaTosB. Ka-
XA0€e XWBOTHOE MMENO OTYET/IMBYIO MeTKYy (pacTBOPOM
NMUKPWHOBOM KUCMOTbI); Ha 3TUKETKe Ha KNeTKe ykasa-
HO HasBaHWe onbiTa, ero NPoLO/HKUTENBHOCTb, HOMEp
rpynmnbl, KOJIMYECTBO >XMBOTHbIX, OTBETCTBEHHOE J/MLO.
B TeueHue 70 cyTok nposogunun HabnwgeHne 3a obwum
COCTOSIHMEM W NOBefEHNEM XXUBOTHBIX; eXeHEeBHO perun-
CTPUPOBANN KIMHNYECKOE COCTOAAHWE >XXUBOTHbLIX, OTMe-
Yyanu oco6EeHHOCTW MOBEAEHMA, NPpUeMa Kopma U BOAbl;
y4YUTbIBaNu COCTOSAHME BONIOCAHOIO NOKPOBA, CMU3UCTbIX
N T.0. ONbITHBIX U KOHTPObHBIX XXMBOTHBIX B3BEWNBANN
nepef BBeJeHWEM npenapaTa, a TakXe exXxeHefenbHO [0
OKOHYaHuA onbiTa. 10 OKOHYaHMIO 3KCNEepPUMEHTa y BCeX
XXVWBOTHbIX MPOBOAUAN OT6OP NMPO6 KPOBWU B BaKyyMHble
npo6upkn aAna in vitro AnarHocTuku
(Guangzhou Improve Medical Instruments Co. Ltd,
China). Ana remaTonornyecknx ncciefoBaHunin otéupanm
no 0,5 Mn KPpOBU B NPOGUPKMN C aHTUKoarynaHtom 34TA,
ans 6uoxmmmnyecknx — no 1-2 ma B NPO6MPKM € MCNONb-
30BaHMeM TpomMbGMHa B Ka4ecTBe aKkTneaTopa Crycrka.
Mopdonormyeckunii coctaB KpoOBMW UCCef0BaNN Ha re-
mMaTtofnornyeckom aHanusatope HemaScreen Vet (Hospitex
Diagnostics, Italy). Buoxumuyeckne nokasaTtenu CblBO-
poTKM KpoBU (copepxaHue obuiero 6enka, anbObyMMHOB,
Kanbuunsa, docdopa, MarHusa, Kanusa, rnoKo3bl, XonecTte-
puHa, aKTUBHOCTb aMmunasbl, aflaHMHaMUHOTpaHcgepassbl
M acrnapTaTaMuHoTpaHcdepasbl) onpefensanM Ha 6wuo-
XMMUYecKol aHanmsatope BA-88A Mindray (Shenzhen
Mindray Bio-Medical Electronics Co., Ltd, China),
C ucnonbL3oBaHMemM HaboOpoB peareHTOB MNPOM3BOLACTBA
«Hospitex Diagnostics» (Italy). TopMmoHanbHbIl cTaTyc Uc-

«Improvacuter»

cneflyemMblX XXMBOTHbIX onpeaensany MeTofgom Teepaodas-
HOro UMMYHOEPMEHTHOTO aHanu3a, C UCNosib30BaHNeM
anarHoctuyeckux cuctem «IMP-MOA» OO0 «XEMA»,
Ha aBTOMaTU4YecKOM nnaHweTHom oTomeTpe PLATE
SCREEN, «Hospitex Diagnostics» (Italy).

CtaTucTuyeckyto o6paboTKy NONYyYEHHbIX pe3ynbTa-
TOB MO AWHAMUKE U3MEHEHUI remaTonornyeckmx n 6uo-
XUMUYECKNX MoKasaTeseli CbIBOPOTKM KPOBM W MoKasa-
Teneil MOYM MPOBOAMAN MO CTaHAApPTHbIM Npoueaypam,
cnomowblo npunoxeHuna Microsoft Excel 2010 (Microsoft
Corp. USA) 1 nakeTa cTaTUCTUYECKOrO aHanmsa faHHbIX
StatPlus 2009 Professional 5.8.4 for Windows (StatSoft
Inc., USA)., ¢ ucnonb3oBaHuem -kputepusa CTblogeHTa
0N OUEeHKW AO0CTOBEPHOCTWM pasnuunii mexngy Bblbop-
Kamu AN OMbITHbIX U KOHTPOJ/IbHBIX 3KCMEPUMEHTOB.
Mo pesynbTataM BblYUC/EHUA cpefHeapuPMETNYECKOTO
N CTaHA4APTHOrO OTK/IOHEHWS 417 AaHHON BbIGOPKKN onpe-
Jenann ctaHfapTHylo ownbky cpegHeapudmeTU4eckoro
W rpaHuLLbl ero oBepuUTeNbHOIo NHTEpBasia C y4eToM KO-
agpduymneHta CtetogeHTa (n,p) Npu ypoBHE 3HAUYMMOCTH
95% (p =0,05) n uucne n3mepeHunin. OLEHKY JOCTOBEPHO-
CTU pasNnunin Mexay cCpeiHUMN 3HAYEHUSAMU B OMbITHBIX
N KOHTPOJ/IbHBIX 3KCMEepPUMeEHTaxX NPOBOAUIN MO BeNYN-
He p-value B BapuaHTe [ABYX-BbI6OPOYHOro HeMapHOro
-TecTa (two-sample unpaired -test) ¢ HepaBHbIMU AU-
cnepcuaMn. Pasnnyuma npuHumManu LOCTOBEPHLIMU MpPU
BbiMONHEHMN HepaBeHcTBa P > 0,05. Kpome TOro, B aTuUX
cyyasx KOHTPO/NMpoOBanu Takxe cobnofeHne HepaBeH-
ctBa , (n,p) npu n=(df+l) (rae df — uncno creneHem
csob6ogbl), p = 0,05,

*1- *2
roe t =
( +~7"w(2

rae Xinm X2— cpefHeapugmetnyeckne saHadyeHus, Sin L—
UX cTaHfapTHble ownbKkM AN ABYX BbIGOPOK akcnepwu-
MeHTanbHbIX AaHHbIX [9].

Pe3ynbTatbl U 06CyXaeHne

CogepxaHve LnHKa, noga n ceneHa B 6apaHuHe Haxo-
ANTCA B NPSAMOW 3aBUCMMOCTM OT COAEPXXaHUA 3TUX MU -
KPO3/1EMEHTOB B pauuoHax, npuyem 6osee 3HauMTebHasA
nX nokanusauua sadukcmpoBaHa B MsAce 6apaH4MKOB
TpeTbeit onbITHON rpynnbl (Taén. 3).

Taknum o6pa3om, ycTaHOB/IEHO, YTO oboralleHne paum-
OHOB, OpraHuyecknmy popmMamm ceneHa u oga B TEXHO-
Nornmn BblpalwuBaH1Msa MesIKOro poraToro ckoTa siBnseTcs
NepcneKTUBHLIM M aKTyasbHbIM M MNO3BOMSET NOAYYUTH
6apaHWHY C BbICOKOW NULWeBO N 6GUONOTMYeCcKOn LeHHO-
cTbto (Puc. 1).

Tabnuua 3. Cogep>kaHne MMKpoanemeHTos B 100 r B 3aBMCUMOCTN OT paLmMoHa KOpMIeHUS

Mokaszaresnb KoHTposb TonbITHasA TTonbITHasA
LIMHK, MKr 0,492 +0,11 0,806+0,14 0,470 +0,10
CeneH, MKr 9,8 +0,23 13,4 +0,17 19,3+0,19

Mog, mkr 68,5 +0,26 76,40 0,18 68,60 +0,23

TIT onbITHaA YCTaHOB/EHHbI ypOBeHb NOTPEeGHOCTY B CYTKU™

0,980+0,12 9,5-15,0
53,9+0,41 30,0-75,0
77,60 +0,31 130,0-200,0
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Puc. 1. CogepxaHvie B 100 r 6apaHvHbl B 3aBMCMMOCTY OT pauuoHa
kopmneHus: (A) umHka, (B) ceneHa, (B) oga

Ona uv3ydyeHna AWHAMWUKUA WU3MEHEHUA KOHLUeHTpa-
LU MUKPO3NEMEHTOB B NnpoLecce TEXHONOIMYeCKoi 06-
paboTKku Mpu NPou3BOACTBE MPOAYKLMMN N3 GapaHWHbI
6blnn BblpaboTaHbl cHekn M3 m. longissimus dorsi 6apaH-
YMKOB pasfIMYHbLIX rpynmn.

YcTaHOBMEHO, 4TO cogepXaHue iWoga B m. longissimus
dorsi 6apaHuYMkoB | ONbITHONW rpynnbl, NOMyYaBLIUX A0-
nonHutenbHo «Woppap-Zn», nNpeBbllWano coAepXxaHue
B KOHTpONbHOW rpynne Ha 11,53% (P <0,001); cogepxa-
HUe UMHKa — Ha 63,82 % (P <0,001). CogepxxaHue ceneHa
B m. longissimus dorsi 6apaH4nkoB Il onbITHOW rpynnbl,
nony4yaBlWnUX AONONAHUTENBHO «JA®PC-25%», 6bI/IO BbileE,
YyemM B KOHTpO/sbHOI Ha 96,94 % (P <0,001). Cogepxa-
Hue ceneHa B Mbiwue m. longissimus dorsi 6apaH4nKoB
Il oNbITHOU FPYNAbI, NONYYaBWWUX COBMECTHO «Moaaap-
Zn» n «APC-25», B 5,5 pa3 (P <0,001) npesbiwano ero
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coflep>kaHue B KOHTPO/e, a cofiepXxaHue nofja v unHka —
Ha 13,29 % (P <0,001) 1 99,19 % (P <0,001). Ha ocHoBaHuu
6onee 3HAYNTENbHON NoOKanM3auMnm MUKPOINEMEHTOB
B 6apaHuHe Il onbITHOW rpynnbl U3 Cbipbs 3TOW FPynMbI
6bI/IN M3TOTOBJ/IEHbI YUNCHlI CbIPOBAJIEHbIE
(TY 9213-012-00493497-2012).

[N n3roToBNEHNA CbIPOBAIEHBIX YNMCOB «BOMKCKNE»
6apaHuHy (4NWHHENWas MbllWLa CNWHbI, Ta3obegpeHHas
YyacTb, FNas3HOW MyCKyn) NOAMOpPaxuBakwT, HapesalwT Ha
cnaicepe Ha TOHKME KYCOYKMW, CONAT MOKPbIM CNOCO60M
M cywart B knumat-kamepe npu 30°C u OTHOCUTE/bHO
BNaXXHOCTU BO3ayxa 75-78 % fo npuobpeTeHNs NpoaykK-
TOM HEO6XOAUMBIX NOTPEBUTENbCKNX CBOWCTB. YNaKOBKY
4YMMCOB NPOU3BOAMAN HA BAKYYMHOW nuHum tuna Mult-
vac R530 n Supervac, ncnonb3sya naketbl Tuna Cryovac
TM-DLY9235. TexHonornsa no3BonfeT XpaHWUTb YUNChI
npu Temnepatype 12-15°C B TeyeHne 6 mecALEB B 3aKpbl-
TOW ynakoBke.

AHanun3 pesynbTaToB XMMWYECKOro cocTaBa CbIpOBSA-
JNIEHbIX YMMCOB, 060raweHHbIX MUKPO3/IEMEHTAMU, CBUe-
TenbCcTBYeT 06 X BbICOKOW NuLLEBOW LeHHocTn (Tabn. 4).

«Bomkckne»

Tabnuua 4.
DU3NKO-XMMNYECKNE NMoKasaTes M YMNcoB «Bormkckne»

HanmeHoBaHue nokasatens

MaccoBas
HanmeHoBaHWe MaccoBas MaccoBas Maccosas nonsi
npoaykra aonsi nonsi pons rnosapeH-
6enka, % >kupa, % Bnarn,% HoIA conun,
%
Uumncsl
«Bomkckue» 485 110 38,7 18

N3yyeHne AVNHAMUKM U3MEHEHUS KOHLEHTpauum Mu-
KPO3/eMeHTOB B CHeKax nokasaso, 4To B rpouecce Tex-
Ho/Morunyeckoin 06paboTKM cofepXaHWe LUHKa B MNpo-
OYKTe cHu3mnocb Ha 21,3%, ioga — Ha 26,5 %, ceneHa
Ha — 16,3% un coctaBuno 0,771 mkr/kr, 57,01 mkr/100 r
n 39,72 mkr/100 r cooTBeTcTBEHHO (P <0,001).

B cBA3M C TeM, UTO CbIpPOBSAJIEHblE CHEKW — MNPOAYKT
ONNTENbHOro XpaHeHus, 6b110 N3y4YeHO BIMSAHWE CPOKOB
XpaHeHUs Ha NnoTepuM MUKPO3NEMEHTOB. YCTaHOB/EHO,
4TO NOTEepPU UWMHKa B CHeKax, ynakoBaHHbIX Moj Baky-
YyMOM, B npouecce XxpaHeHUA B TeyeHWe 3 MecALEB CHU-
3unock Ha 11,3%, iioga — Ha 14,3%, ceneHa — Ha 12,6 %
OT UcxogHoro n coctaBunun 6,84 mkr/kr; 34,72 mkr/100 r
n 48,86 mMkr/100 r cooTBeTCcTBEHHO (Tabn. 5).

Ta6nuua 5.
AvHamunka cogepr>kaHns MmkpoanemeHTos B 100 r NnpoayKToOB
Mocne
Mocne
B msacHom . XpaHeHus
MokasaTenb TexXHoNornyeckom
cblpbe B TeueHun
06paboTkn
3 mec
LIMHK, MKT 0,980 +0,12 0,771 £0,23 0,684 +0,15
CeneH, MKr 53,90 +0,41 39,72 +0,42 34,72+0,17
Mopa, mkr 77,60 0,31 57,01 +0,22 48,86+0,21
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Taknum obpa3om, cogepxaHnme LUHKaA B CbIPOBAMEHbIX
CHeKax «BoJ/hKCKMe» no uctevyeHnto 3 MecaueB XpaHeHus
coctaBuno 5,7; ceneHa — 49,6 %; noga — 32,6 % oT cy-
TOYHOW noTpe6HocTn (Puc. 2), UuTo B 4aHHOM cny4vae Ans
noga n ceneHa cCoOTBETCTBYET MpMHUMNAM oboraweHuna:
15-50 % B ycpefHeHHOI cyTo4Hoi nopyun (100 r) oT chu-
31010TNYECKON HOPMBI.

Puc. 2. InHammka cogepxaHnsa (A) uuHka, (B) ceneHaun inoga s 1001
roTOBOro NPOAyKTa B NPOLIecce XpaHeHNs

Tabnuua 6. O6LW KM aHann3 KpoBW NabopaTopHbIX XXNBOTHbIX (N=6)

Takum o6pa3om, ONTMMM3aLNA KOPMIEHUA MesiKoro
poraTtoro ckoTta no LWHKY, oAy u ceneHy nytem obora-
WeHNs NX paLuoHOB KOPMOBbLIMM aobaBkamn «Moaaap-
n» n «AA®PC-25» okaszano NOoNOXUTeNbLHOe BIUAHUE
He TO/IbKO Ha KayecTBO MACHOIO CbipbsA, HO M CNOCO6GCT-
BOBa/O0 MNOMy4YeHWIO 06OraweHHO MWUKPO3eEMEHTAMM
6apaHuHbl AnA (MYHKUMOHaNbLHOrO nuTaHusa. Paspabo-
TaHHasA TEXHOJIOTMUA CbIPOBANEHbIX CHEKOB, 060raleHHbIX
opraHmyeckumm popmamu UMHKa, ceneHau iioga, No3BoONNT
YaCTUYHO KOMMNEHCUPOBATb AeUUNT 3TUX MUKPOINEMEH-
TOB B MUTaHWN HaceneHus. Tak, yuntboiBas, YTo B CpefHEM
CyTOYHasd NoTpebHOCTb B3POC/IOr0 YesioBeKa B LUHKE —
12 mkr/cyT., B lioge — 150 mkr/cyT., B ceneHe — 70 MKr/cyT.,
notpe6neHune B cyTkn 100 r cHekoB ByneT cnocobcTBOBaTL
KOMMeHcauMn CyTOYHON MOTPeBHOCTM MO UMHKY — Ha
5,7%; no itopay — Ha 32,6 %; no ceneHy — Ha 49,6 %

B xoae npoBefeHMs 3KCMepuMeHTa in Vivo ¢ uensto
n3yyeHns GU3N0IOrNYecKoro BO3geincTema paspabo-
TaHHOTO NPOAYKTa Ha >XMBOW OpPraHuW3m yCcTaHOB/EHO,
4YTO B rpynnax KpbiC, KOTOPbIM B COCTaB pauuvoHa BBO-
OVNV NPOAYKTbI, 060ralleHHble CefleHoM, a Takxe cefe-
HOM B co4yeTaHuWu ¢ nogom, obliee KONMYECTBO NeiKo-
LMTOB AOCTOBEPHO BblliEe NO CPABHEHWIO C KOHTPOJIbHOWN
rpynnoii (Ta6n. 6). LaHHble M3MEHEHUS KOPpenupytT
NPAMO NPOMNOPLUOHANBHO C KONTMYECTBOM MMM OLNTOB
N cpefHNX KNeTOK B Nnepudepnyeckoin KpoBu, YTO CBU-
[eTenbCTBYET O NOBbIWEHUN PE3UCTEHTHOCTU Y XUBOT-
HbIX. Hapsagy ¢ aTUM BbifiB/IeHbl OCTOBEPHO 60siee Bbl-
COKMe nokasaTefin KOHUEeHTpauun remornobuHa u, Kak
cnefcTteue, 6osee BbICOKME NOKasaTenu cpefHero cogep-
XaHuA remornobuHa B spuTpoumnTax, a Takxke cpefHero
o6bemMa 3IPUTPOLUTOB Y XXUBOTHbLIX AaHHbLIX TPynn no
CPaBHEHWIO C KOHTpoaeM. [laHHblii hakT yka3biBaeT Ha
CTUMYyNUpyloLLee BANAHNE CefleHa n hoga Ha reMonoaTn-

Nen/n MNokasartesnb En.n3m TonbITHasA
1 WBC X109/L 7,97 £2,67
LYM X109/L 4,70 +1,96
3 MTD X109/L 1,73+0,48
4 GRA X109/L 1,53+0,24
5 LYM % 55,00 +5,89
6 MTD % 22,40 +2,05*
7 GRA % 22,60 +4,02
8 RBC X109/L 8,07 +0,41
9 HGB g/L 121,33 +6,98*
10 MCHC g/L 295,67 +6,89
1 MCH Pg 15,03 +0,12
1o MCV Fl 50,80 +1,01*
13 RDW-CV % 14,53 +£0,75
14 RDW-SD Fl 37,00+2,71
15 HCT % 41,00 +£1,53*
16 PLT X109/L 615,33 +90,29
17 MPV Fl 6,43 +0,17
18 PDW Fl 4,50 +0,55
19 PCT % 0,40 +0,20
20 P-LCR % 8,10+1,01

*P< 0,05 OTHOCUTE/IBHO KOHTPO15
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TT onbITHasA TITonbITHaA KoHTposb
11,78+1,38* 13,47 +0,80* 7,12 +0,73
7,92 +0,98* 8,60 +0,59* 3,72+0,41
2,08 +0,20* 2,42 +0,25* 1,28+0,12
1,78+0,24 2,45+0,17 2,12+0,34
66,70 +1,01* 63,63 +1,85* 52,46 +2,81
17,90+0,82 17,83+1,24 17,88+0,76
15,40 +0,90* 18,53 +1,23* 29,66 +2,95
7,51 +0,25 7,11 +0,29 7,18+0,26
115,83 £3,15* 107,50 £3,31 101,20 +4,21
305,33+2,94 307,50 +3,51 298,40 +2,77
15,45 +0,20* 15,17 +£0,33* 14,10+0,29
50,60 + 1,10* 49,30 +0,63 47,22 +0,65
14,47 0,45 14,20 +0,13 13,96+0,21
36,60 +1,30* 35,00 +0,55* 32,94+0,60
37,95 +1,03* 35,00 +1,20 33,90+1,18
620,17 +87,68 587,50 +30,20 519,20 +80,24
6,15 +0,13 5,92+0,14 6,22 +0,16
5,07 +0,26 4,57 +0,20 4,84+0,12
0,38 +0,06 0,35+0,02 0,32 +0,07
7,10+1,04 583+141 7,02 +0,86
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Tabnuua 7. BUOXMMUYECKNI aHaIN3 KPOBU N1abopaTopHbIX XXUBOTHbLIX (N=6)

Nen/n Mokaszarenb Ep.n3am TonbITHasA TTonbITHasA TIT onbITHaA KoHTponb

1 AcT En./n 101,10+12,29 146,85 +£9,91* 124,20 £22,49 84,10+12,94
2 AnT En./n 118,20 +£4,43* 123,72 +4,97* 120,40 + 16,95* 80,10 +8,37
3 Benok o6Lunii r/n 143,30 £29,73 132,67 +13,50* 106,10 +13,41 89,23 +12,67
4 nroko3a MMOSb/ N 12,20 +2,35* 8,79 +0,40* 8,40 +1,12* 3,52 +0,45
5 Amunnasa Ep,./n 547,80 +32,72* 529,00 + 18,68* 558,40 +59,83* 394,54 +39,03
6 Kanbuui MMO/b/N 2,40+0,10 2,61 +0,22 2,7+0,15 2,79+0,31
7 docchop MMOsIb/ N 2,00+0,32 1,72+0,18 1,60+0,18 2,19+0,24
8 MarHui MMO/b/N 1,30+0,17 1,25 +0,06 1,30+0,19 1,35+0,06
9 XonectepuH MMO/b/N 2,30 +0,06 2,24 +0,06* 2,50 +0,19* 3,82 +0,52
10 Kanuii MMOsIb/ N 5,40 +0,60* 4,64 +0,57 5,40 +£0,53* 3,92+0,29
n AnbbyMnH r/n 9,2 +4,84* 19,35+8,94 20,50 +7,41 26,9+3,59
12 Jlvnasa En./n 23,1+2,72 21,50+1,19 34,10 7,62 22,68+2,35

*P <0,05 OTHOCUTE/IbHO KOHTPOJIA

MpumevaHue: AcT - acnaptataMmHoTpaHcepasa

ANnT — anaHnHamMuHoTpaHcdepasa

Tabnuua 8. FOpMOHanbHbIN CKPUHUHT NabopaTopHbIX XXKUBOTHbIX (N=6)

Nen/n Mokaszarensb Ep.n3m TonbITHasA TTonbITHasA TIT onbITHAA KoHTposb

1 TNpeoTpOnHbIi FOPMOH MkEA/Mn 3,00 + 0,67 2,85 +0,51* 2,55 +0,56 2,52 +0.29
2 TpuiioaTNPOHUH HMONL/N 1,43 +0,20* 1,55+0,41 2,23 +0,56* 3,92 +0,50
3 O6WNii TMPOKCUH HMONbL/N 34,13 +7,16* 40,32 +5,12* 47,98 +5,48* 67,84 +5,93

YecKyl (YHKLMIO KOCTHOrTO mMO3ra B OpraHm3Me OnbIT-
HblX XXUBOTHBbIX.

Kpome TOro, B xofe OGUOXMMUYECKMX MCCef0BaHWUi
KPOBMW YCTaHOBJIEHbI JOCTOBEPHO 60see BbICOKME NoKa3a-
Tenn akTUBHOCTU TpaHcamumHas (AnT u AcT) B ONbITHbIX
rpynnax >XnBOTHbIX MO CPaBHEHUIO C KOHTponem (Tabn. 7).

[aHHble M3MeHeHNUA NPSAMO MPONOPLMOHANBHO KOp-
penupyloT c nokasaTtenaMmn obuiero 6esnka, rnoKo3bl U ak-
TUBHOCTUW amunasbl B CbIBOPOTKE KPOBU. ITO yKa3sbiBaeT
Ha NOBbIWEHNE KOHBEPCUMN NUTaTENbHbIX BELECTB KOpMa
Y NOAONbITHLIX XXUBOTHbLIX, O YEM CBUAETENLCTBYET TakXe
NOBbIWEHNE CbIBOPOTOYHOIO 6efKa y >XMUBOTHbIX, KOTO-
pbIM B COCTaB pauuoHa BBOAMAM MPOAYKTbI, ob6oralyeH-
Hble 3CCeHUManbHbIMMU MUKpPO3/SeMeHTamu. lMoBbiWeHne
KOHBEPCUM NUTaTENbHbIX BELWECTB KOpMa NPUBENO K yBe-
JINYEHNI0O aMUHOKUCOT, KOTOPble ABAAKTCA cyb6cTpaTom
ANA nepeamMMHUPOBAHUA, YTO MPUBOAUT K akTmBauumn
TpaHcaMnHas B npegenax QuU3nosorMyeckux rpaHnl, Hop-
Mbl. AMUWHOTpacdepasbl OTWeENNAT OT aMWUHOKUCIOT
aMUHOTrpynnbel U NepeHoCAT UX Ha aKLenToOpHble MOJIEKY-
Nbl ¢ nocnegywwmnm obpasoBaHMeEM He3aMeHUMbIX U 3a-
MEHUMbIX aMWHOKMWCNOT, UCMNOSIb3YEeMbIX KaK MCTOYHUK
aHeprun. O MOBbIWEHNN 3HepreTMyeckoro metabonmsma
B OpraHM3Me OMbITHbIX FTPYNMN XNUBOTHBIX MOXHO CYAUTb
No aKTUBHOCTW amunasbl W KOHUEHTpauuu rAKo3bl
B CbIBOPOTKE KPOBM, KOTOPbIE Y AAHHBIX XXMBOTHbIX TaK-
)Xe BO3pacTalT OTHOCUTENbHO KOHTponA. OAgHako faH-
Hble Nnokas3aTe/sin He BbIXOAAT 3a pedpepeHHbie 3HaveHun
ONA [aHHOTO BUAA XXUBOTHbIX.

B xone nccnegoBaHMs PyHKULMOHANbHON aKTUBHOCTHU
WMTOBUAHON >Xene3bl YCTAHOBJIEHO, YTO Yy XXWBOTHbIX
OMbITHBLIX TPYNM KOHLUEHTpauns TUPeoTPOMNHOro ropmMo-
Ha B CbIBOPOTKE KPOBW JOCTOBEPHO BblIlLE, YEM Y KPbIC U3
KOHTponbHOW (Tabn. 7).
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YunTbiBad TOT akT, 4TO TUPEOTPOMNUH perynupy-
eT (PYHKUMIO WNUTOBUAHON >Xenesbl, JaHHOE WM3MeHeHue
MO>XHO pacueHnBaTb Kak MOMIOXUTe/IbHOEe BAUSHME MPO-
OYKTOB, 060raljeHHbIX 3CCeHLNanbHbIMU MUKPO3/TEMEH-
TaMu, Ha (QYHKLMOHANbHYI AaKTUBHOCTb LWWTOBUAHOW
)Kenesbl U Kak cneacTBve Ha meTabonuMyeckme npoLecchl
B OpraHvM3mMe >XUBOTHbIX. [JaHHblil hakT nofTBepXaaeT-
CcA OAWHAMWKON NpMpoOCTa >XMBOW MaccCbl MOAOMbITHbIX
N KOHTPO/bHbIX KpbiC (Puc. 3).

[o) 16 23 0 37 a4 52 58 65 p

Bpewms, aH.
Hitog HOA®C-25 H Moa+Aadc-25 KoHTponb

Puc. 3. uHammka YXNBO Macchbl noAonbITHLIX KPbIC, T

Tak B X04e 3KCMepuMeHTa YCTaHOB/IEHO, YTO AMHaMuKa
NMPUPOCTa XUBOI Macchl KpbiC, B COCTaB paLuoHa KOTOPbIX
BXOAMWN CHEKM M3 6apaHUHbl, 060ralieHHble Kak iHogom,
Tak U CeleHOM, U 0OM U CesleHOM COBMEeCTHO, 6bl1a Ao-
CTOBEPHO BbIlle, YEM B KOHTPO/IbHOI Fpynne >XWBOTHbIX.

BbiBOAbI

Takum o6pa3om, onTUMmU3laLunsa paunmoHOB MENKOTO
poratoro ckoTa no UWHKY, oAy u ceneHy nytem o060-
ralueHus paLuuMoHOB KOPMOBbIMM go6askamu «Mopgaap-
n» n «JA®PC-25» okKasano NONOXMUTENIbHOE BAUAHUE
He TONbKO Ha NPOAYKTUBHOCTb XWBOTHbLIX, HO W CNO-



2018 | Ne3 TEOPUA N NMPAKTUKA NMEPEPABOTKWN MACA

c0o6CTBOBAMO MONyYeHUO 6apaHuWHbl AN AanbHeilwero
npou3BoacTBa (PYHKLUOHANbHBIX MSACHbIX MPOAYKTOB.
Paspa6oTaHa TEXHOJIOTUS CbIPOBS/IEHbIX CHEKOB U3 6a-
paHuHbI, 06OTalleHHbIX OpraHUu4Yeckumm GopMamu
LMHKa, cefieHa 1 iloga. dKcnepumMeHTanbHO 060CHOBAHO
MONOXNUTENbHOE BAUSIHUE pa3paboTaHHbIX CHEKOB W3
6apaHuHbl, 060raleHHoli Hoa0M, CENIEHOM 1 LLUHKOM, Ha
mMeTabonMyeckre NpoLecchl B OpraHM3Me NofoMNbITHbLIX
XXWBOTHBIX, UYTO MOATBEPXAAeT Lesecoo6pasHocTb WX
MCMNONb30BaHWS NPU KOpPeKLnn 6e1KOBOrO, Yr1eBo4HO-
ro, XMpoBOro U MUHEpPasbLHOro 06MEHOB BELLECTB. YKa-
3aHHble MUKPO3NEMEHTbI, BXOASLLME B COCTAB AAHHOTO
npoAykTa, 061aAalT BbICOKOW 6MOAOCTYMHOCTbLIO, YTO
cnocobcTBYeT HOpManusauuu U3nonornuyecknx PyHk-
LUWiA opraHusma npu auMeHTapHOW HeAO0CTaTOYHOCTU.

Introduction

W ithin the project «Fundamentals of the state policy of
the Russian Federation in the field of healthy nutrition of
the population for the period up to 2020» one of the main
tasks is to implement the set of measures aimed at creating
conditions that ensure the satisfaction, in accordance with
the requirements of medical science, of the needs of dif-
ferent groups population in healthy nutrition, taking into
account their traditions, habits and economic situation [1].
Today has been developed the «Concept of development of
production of functional products in the Russian Federa-
tion», providing use of progressive methods ofreceiving or-
ganic livestock raw materials with certain functional char-
acteristics and structure by lifetime formation of functional
and technological properties. At the same time, to ensure
normal life and to increase the productivity of animals, it
is necessary to create a solid food base by developing bal-
anced diets for the complex of basic nutrients and mineral
supplements for the missing macro — and microelements
[2]. The problem of feed quality has a global scale and re-
quires more attention to the management of the technolog-
ical chain «feed-product-consumer» [3]. Thus, solving the
problem of animal health, we ultimately solve the problem
of human health and the nation as awhole [4,5].

Providing the consumer with meat products of func-
tional orientation should be carried out through an inter-
connected sequence of individual links of a single trophic
chain «from the field to the counter», giving the product
functional properties — through the directed lifetime for-
mation of the given characteristics of livestock raw materi-
als used in their production [6]. This approach allows to
enrich products with essential nutrients, eliminating the
risk of overdose. As you know, minerals are a structural
material in the formation of tissues, organs, are part of or-
ganic substances involved in the processes of respiration,
hematopoiesis, digestion, absorption, synthesis, consump-
tion and release of metabolic products from the body, are
interrelated with the activities of many biologically active
substances and, generally, affect the metabolism and nu-
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Co3paHue OTEYEeCTBEHHbIX MSCHbIX NPOAYKTOB, 060-
raljeHHbIX MWUKPO3NEMEHTaMU akTyanbHo, o6Gecneyut
HacefieHUe AMeTUUYECKUMUN NMPOAYKTaMu C BbICOKMMM 0p-
raHoMenTUYECKUMU U PYHKLMOHANBHBIMW CBOWCTBAMY.
Mx Npou3BOACTBO UMEET BaXHOE MefMKO-couuanbHoe
3HauyeHue aas NponnakTUKM AeuLnuTa MUKPO3eMeH-
TOB B OpraHu3me, NOBbILEHNS UMMYHUTETA, HOpManu-
3alun o6MeHa BELEeCTB U 3HAOKPUHHOW cucTembl. Mpo-
OYKTbl pEeKoMeHAyeTCcss WCMOMb30BaTb AN KOPPeKuuu
6e/1IKOBOT0, YrNeBOAHOIO, XWPOBOTO W MUHEpPasbLHOro
06MEHOB BELLECTB.

BnarogapHoctu

WccnepoBaHuve BbIMOIHEHO 3a CHeT rpaHTa Poccuitcko-
ro HayyHoro ¢oHga (MpoekT Ne 15-16-10000).

merous physiological functions of the body. lodine, sele-
nium and zinc have high importance in the metabolic pro-
cesses of the body. In this regard, the use of organic forms
ofthese elements as part of protein-carbohydrate complex-
es in the feeding of farm animals is one of the safest and
most cheep methods of obtaining enriched meat and dairy
raw materials [7,8].

One ofthe ways to produce high quality mutton, which
provides aperson with the necessary microelements, is the
lifetime optimization of the chemical composition of meat
by correcting diets by enriching them with essential nu-
trients [6]. Application of protein-carbohydrate complex
with organic form of iodine and selenium contributes to
increased digestibility and digestibility of feed, stimulation
of growth and development of animals, increased nonspe-
cific immunity, which together leads to high productivity
and improve the quality of meat raw materials [7].

Therefore, the optimization of sheep diets with feed
supplements containing iodine and selenium in organic
form for the production of lamb enriched with trace ele-
ments for its use in the formulations of products of func-
tional orientation is an urgent task for the realization of the
food security program of the Russian Federation.

In order to optimize the chemical composition of meat
in vivo for the further production of functional products
from mutton, the authors set the task to study the effi-
ciency of the use of feeds enriched with organic forms of
iodine, selenium and zinc («Yoddar-Zn» and «DAFS-25x»)
in feeding lamb.

«Yoddar-Zn» (reg. NePVR-2-10.9/02488 from 29.12.2014)
as an active ingredient contains iodized cow's milk pro-
teins, organic zinc compounds (amino acids). «DAFS-25»
(TU9337-001-26880895-96) is an organic form of seleni-
um obtained by chemical synthesis.

Objects and methods

The experiment was conducted on the basis of SPK col-
lective farm «Romanovsky» Saratov region. The rearing of
lambs was carried out by the koshary-base method. From



THEORY AND PRACTICEOF MEAT PROCESSING Ne3 |2018

Table 1 Scheme of the experiment (n=10).
Group Control I experimental 11 experimental 111 experimental

feed additive MD main diet (MD) + «Yoddar-Zn» main diet (MD) + «DAFS-25» main diet (MD) + «Yoddar-Zn» + «DAFS-25>

Table 2. Scheme ofthe experiment (n=6)

Characteristic of groups Control I experimental 11 experimental 111 experimental
Animal condition at the beginning of the experiment clinically healthy
Diet of laboratory animals main diet (MD) malr;ntzzzs(l(vll)l)) M malsr:]:(ii’; ((l\s/le?) * mz.:agzt((lgz)) *
The amount of introduction 3-5 3-5 3-5
fractional 2 times fractional 2 times fractional 2 times

Mode of introduction - aday aday aday
4.5 months of age, all animals were put on a 4 — month perimental-additional dry-cured snacks of lamb enriched
intensive feeding on natural pastures (the end of feeding-at with iodine (1); Il experimental-lamb snacks enriched with
8.5 months of age). To conduct the experimentin the flock selenium (Se); Il experimental — lamb snacks enriched
of Stavropol breed lambs at the age of 4.5 months by the with iodine and selenium (I-Se). The scheme ofthe experi-
method of analogues four groups of experimental animals ment is shown in Table 2.
of 10 heads each were formed. Feed supplements were add- The studies were performed in accordance with the
ed in addition to the main diet according to the instructions «Rules of laboratory practice in the Russian Federation»
for use once a day along with grain feed (barley turf) in an (Order of the Ministry of health of the Russian Federation
amount of 10% of their quantity. Dosage «Yoddar-Zn» -100 Ne 708n from 23.08.2010) and guidelines with the «Guide-
g per 1ton offeed, «DAFS — 25» — at the rate of 1.6 mg per lines for preclinical studies of drugs. Part one» (2012). Ex-
1kg of feed in the premix. The control group received to the periments on animals were performed in accordance with
main diet only barley turfin the amount of250-300 grams the rules adopted by the European Convention for the pro-
per head in a day day (MD); | experimental — barley turf tection of vertebrate animals used for experimental and
+ feed additive «Yoddar-Zn»; Il experimental-barley turf + other scientific purposes (European Convention for the
selenorganic drug «DAFS-25»; Ill experimental-barley turf Protection of Vertebrate Animals Used for Experimental
+ «Yoddar-Zn» + «DAFS-25» (Table. 1). and other Scientific Purposes (ETS123). Strasbourg, 1986).
Identical methods of transportation and pre-slaughter The studies were carried out in accordance with the ap-
preparation of animals were used in all experiments. At proved written Protocol and in accordance with the stan-
the end of the experiment (255 days) by the method of dard operating procedures of the researcher (SOP).

VISION1985 control slaughter of 40 experimental animals The design and organization of the study are aimed at
in the conditions of SEC collective farm «Romanovsky» of solving the goal and are based on the General principles
the Saratov region was made. of the organization of research on biological research on

The butchering and deboning of the carcasses were sent laboratory animals. The newly arrived animals were quar-
in arefrigerated state after 24 h after slaughter. For research antined for 7 days in cages in a separate room. During the
were selected samples of m. longissimus dorsi of the control quarantine period were monitored the clinical indicators of
and experimental groups, Packed in polyethylene-polyamide animals health status. Animals were maintained in the vi-

varium according to the sanitary rules and standard diet in

The mineral composition of muscle tissue of lamb and accordance with the Order of MH of the USSR Ne 1045-73
finished products was characterized by the presence and from 06.04.1973, good laboratory practice and the order of
content of trace elements (Se, Zn, I). In determining the the Russian Ministry of health No. 1179 from 10.10.1983 in
mineral composition was guided by the state Standards polycarbonate cages with 6 animals in each. Wood sawdust
(GOST 26927-86, GOST 26930-86) and recommended were used as a litter. Rats contained separately (in separate

instructions by the scientific Council on analytical meth- rooms). For feeding used dry briquetted fodder PK-120
ods (NCAY3, 160x, 172x, 138x, 450C). Determination of GOST R51849-2011 R. 5 (Laboratorkorm, JSC, Moscow).
macro-and microelements was carried out by atomic ab- For drinking was used tap water, which was given by ad
sorption spectroscopy. libitum from standard drinkers. The temperature (20-

In order to assess the biological value and preventive ef- 22°C) and humidity (60-70 %) of the air were monitored
fect of dried lamb snacks enriched with essential micronu- in each room daily and the indications were documented.
trients, biological studies of the effect of functional prod- The rooms were supported by natural and artificial lighting
ucts on metabolic processes in animals were conducted. As (A12hours oflight/12 hours of darkness). Selection of animals
laboratory models were used male rats of Wistar (Wistar) in groups was carried out randomly by «random numbers»,
weighing 50-65 g. For the experiment, was formed on the using body weight as a criterion. Individual values of body
principle of analogues ofthe four groups of 6 animals each. weight did not deviate from the average value in the group
The control group received the usual Vivar diet (RR); | ex- by more than 10%. Animals were weighed on the scales
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PA2102C (OHAUS). The mass of the animals specified in
the period of drug introduction. Each animal had a distinct
mark (picric acid solution); the label on the cell indicates
the name of the experiment, its duration, group number,
number of animals, the person in charge. Within 70 days,
the General condition and behavior of animals were moni-
tored; the clinical condition of animals was recorded daily,
behavior, feed and water intake were noted; the condition
of the hair, mucous membranes and etc. were taken into
account. Experimental and control animals were weighed
before administration of the drug, as well as weekly until
the end of the experiment. At the end of the experiment,
all animals were taken blood samples in vacuum tubes for
in vitro diagnostics «Improvacuter» (Guangzhou Improve
Medical Instruments Co. Ltd, China). For hematological
studies, 0.5 ml| of blood was collected in tubes with EDTA
anticoagulant, for biochemical tests — 1-2 ml in tubes us-
ing thrombin as a clot activator.

The morphological composition of blood was studied
using HemaScreen Vet (Hospitex Diagnostics, Italy) He-
matology analyzer. Biochemical parameters of blood se-
rum (total protein, albumin, calcium, phosphorus, mag-
nesium, potassium, glucose, cholesterol, amylase activity,
alanine aminotransferase and aspartate aminotransferase)
were determined by biochemical analyzer BA-88A Min-
dray (Shenzhen Mindray Bio-Medical Electronics Co., Ltd,
China) using reagents of «Hospitex Diagnostics» (ltaly)
production. Hormonal status of the investigated animals
was determined by ELISA with the use of diaghostic sys-
tems «C-ELISA» LLC «<HEMA», automatic tablet photom-
eter PLATE SCREEN, «Hospitex Diagnostics» (ltaly).

Statistical processing of the obtained results on the dy-
namics of changes in hematological and biochemical pa-
rameters ofblood serum and urine indices was carried out
according to standard procedures, using the application
Microsoft Excel 2010 (Microsoft Corp. USA) and statistical
package data analysis StatPlus 2009 Professional 5.8.4 for
Windows (StatSoft Inc., USA)., using student's t-test to as-
sess the validity of differences between samples for experi-
mental and control experiments. Based on the results of
calculation of the arithmetic mean and standard deviation
for this sample, the standard error of the arithmetic mean
and the boundary of its confidence interval were deter-
mined taking into account the student coefficientt (n, p) at
the significance level of 95 % (p = 0.05) and the number of
measurements. The significance of differences between the
mean values in experimental and control experiments was
evaluated by p-value in the variant of two-sample unpaired
t-test (two-sample unpaired t-test) with unequal variances.
Differences were accepted as accurate when the following

Table 3. The content of trace elements in 100 g depending on the diet

Indicator Control I experimental 1l experimental

Zinc, mg 0.492+0.11 0.806+0.14 0.470+0.10
Selenium, mg 9.8+0.23 13.4+0.17 19.3+0.19

lodine, mg 68.5 +0.26 76.40 =0.18 68.60 +0.23

111 experimental
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inequality is satisfied P > 0.05. In addition, in these cases,
the observance ofinequality t, t (n, p) atn = (df +1) (where
dfis the number of degrees of freedom), p = 0.05,

X1- X2l

- (N-+y)zr2
where Xlun X2are arithmetic means, sl and s2 are their stan-
dard errors for two samples of experimental data [9] was
also monitored.

Results and discussion

The content of zinc, iodine and selenium in mutton is di-
rectly dependent on the content of these trace elements in
the diet, and their more significant localization is recorded in
the meat of sheep of the third experimental group (Table. 3).

Thus, it was found that the enrichment of diets, organic
forms of selenium and iodine in the technology of growing
small cattle is promising and relevant and allows you to
getlamb with high nutritional and biological value (Fig. 1).

Figure 1. The content 0f100 g oflamb depending on he diet: (A) zinc,
(B) selenium, (C) iodine

Set level of need in a day*

0.980 +0.12 9.5-15.0
53.9+041 30.0-75.0
77.60 +0.31 130.0-200.0
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To study the dynamics of changes in the concentration
of trace elements during of the processing in the produc-
tion of lamb were developed snacks from m. longissimus
dorsi rams of different groups.

It was found that the iodine content in m. longissimus
dorsi of lamb of the | experimental group receiving ad-
ditional «loddar-Zn» exceeded the content in the control
group by 11.53% (P <0.001); zinc content — by 63.82 %
(P <0.001). Selenium content in m. longissimus dorsi of
lamb of the 1l experimental group receiving in addi-
tion «DAFS-25» was higher, than in control by 96.94 %
(P <0.001). The content of selenium in the muscle m. lon-
gissimus dorsi of lamb of the Il experimental group re-
ceiving jointly «Yoddar-Zn» and «DAFS-25», in 5.5 times
(P <0.001) exceeded its content in control, and the content
of iodine and zinc — on 13.29% (P <0.001) and 99.19 %
(P <0.001). On the basis of more significant localization of
trace elements in lamb 11l experimental group of raw ma-
terials of this group were made chips dry-cured «Volga»
(TU9213-012-00493497-2012).

For the manufacture of dry-cured chips «Volga» the
lamb (of the longest muscle of a back, part of the hip, eye
muscle) freeze, cut on the slicer into thin slices, and salted
wet method and dried in a climate chamber at 30 °C and
relative humidity of 75-78 % to purchase of the product
necessary consumer properties. Packaging of chips was
made on the vacuum line type Multivac R530 and Su-
pervac, using packages type Cryovac TM-DLY9235. The
technology allows you to store chips at a temperature of
12-15°C for 6 months in a closed package.

Analysis of the results of the chemical composition of
dry-cured chips enriched with trace elements, indicates
their high nutritional value (Table. 4).

Table 4. Physico-chemical characteristics ofpotato chips «Volga»

Name of the indicator

Name
of the Mass Mass Mass Mass
product fraction of fraction of fraction of fraction of
protein, % fat, % moisture, % table salt, 26
chips 485 110 387 18
«Volga»

The study ofthe changes dynamics in the concentration
of trace elements in snacks showed that during process-
ing the zinc content in the product decreased by 21.3%,
iodine — by 26.5 %, selenium — 16.3% and amounted to
0.771 mg/kg, 57.0 1 mg/100g and 39.72 mg/100g, respec-
tively (P <0.001).

Due to the fact that dry — cured snacks are a product
of long-term storage, the effect of shelf life on the loss of
trace elements was studied. It was found that zinc losses in
snacks, packed by vacuum during storage for 3 months de-
creased by 11.3%, iodine-by 14.3%, selenium-by 12.6 % of
the original and amounted to 6.84 mg/kg; 34.72 mg/100g
and 48.86 mg/100g, respectively (Table 5).

Thus, the content of zinc in dried snacks «Volzhs-
ky» after 3 months of storage was 5.7; selenium-49.6 %
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iodine-32.6 % of the daily needs (Fig. 2) that in this case
for iodine and selenium corresponds to the principles of
enrichment: 15-50 %in the average daily portion (100g) of
the physiological norm.

Table 5. Dynamics of trace elements content in 100 g products

. After After storage
Indicator In raw meat .
processing for 3months
Zinc, mcg 0.980+0.12 0.771+0.23 0.684+0.15
Selenium, mcg  53.90+0.41 39.72+0.42 34.72 +£0.17
lodine, mcg 77.60+0.31 57.01 +£0.22 48.86 +0.21

la raw meat After pr es g After 3 months Dally need, mg

storage

A

In raw meat After processing After 3 months Dallj- need, meg

storage

Figure 2. Dynamics of content (a) of zinc, (B) selenium and iodine in
100g of the finished product during storage

Thus, optimization of feeding of small cattle for zinc,
iodine and selenium by enriching their diets with feed
supplements «Yoddar-Zn» and «DAFS-25» had a posi-
tive impact not only on the quality of raw meat, but also
contributed to the production of micronutrient enriched
lamb for functional nutrition. The developed technology
of dry-cured snacks enriched with organic forms of zinc,
selenium and iodine will partially compensate for the defi-
cit of these trace elements in the diet of the population.
So, given that the average daily requirement of an adult
in zinc-12 mg/day; in iodine-150 mg/day; in selenium-70
mg/day consumption of 100 g of snacks per day will con-
tribute to the compensation of the daily requirement for
zinc-by 5.7 %; iodine-by 32.6 %; selenium-by 49.6 %

In the course of the experiment in vivo to study the
physiological effects of the developed product in a liv-
ing organism is established that in the groups of rats to
which the composition of the diet was introduced foods
fortified with selenium, and the selenium in combination
with iodine, the total number of leukocytes was signifi-
cantly higher compared to control group (Table 6). These
changes correlate directly with the number oflymphocytes



Table 6. General blood test of laboratory animals (n=6)
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Point Indicator Measure I experimantal
1 WwBC x109/L 7.97 £2.67
2 LYM x109/L 4.70+1.96
3 MID x109/L 1.73+0.48
4 GRA x109/L 153+0.24
5 LYM % 55.00 +5.89
6 MID % 22.40 +£2.05*
7 GRA % 22.60 +£4.02
8 RBC x109/L 8.07 +0.41
9 HGB g/L 121.33+6.98*
10 MCHC g/L 295.67 +6.89
n MCH Py 15.03 +0.12
12 MCV Fl 50.80 +1.01*
13 RDW-CV % 14.53 +£0.75
14 RDW-SD Fl 37.00+2.71
15 HCT % 41.00 +1.53*
16 PLT x109/L 615.33+90.29
17 MPV Fl 6.43+0.17
18 PDW Fl 4.50+0.55
19 PCT % 0.40+0.20
20 P-LCR % 8.10+101

*P< 0.05 relative to control

11 experimantal 111 experimantal Control
11.78+1.38* 13.47 +£0.80* 7.12+0.73
7.92 +0.98* 8.60 +0.59* 3.72+041
2.08 +0.20* 242 +0.25* 1.28+0.12

1.78+0.24 245+0.17 2124034
66.70 +1.01* 63.63 +1.85* 52.46+2.81
17.90+0.82 17.83+1.24 17.88+0.76
15.40 +0.90* 18.53+1.23* 29.66 +2.95
7.51 +0.25 7.11 +0.29 7.18+0.26
115.83 +3.15* 107.50 +3.31 101.20+4.21
305.33+2.94 307.50 +3.51 298.40 +2.77
15.45+0.20* 15.17 +£0.33* 14.10+0.29
50.60 + 1.10* 49.30 +0.63 47.22+0.65
14.47 £0.45 14.20 +0.13 13.96+0.21
36.60 +1.30* 35.00 +0.55* 32.94+0.60
37.95+1.03* 35.00+1.20 33.90+1.18
620.17 +87.68 587.50 +30.20 519.20+80.24
6.15+0.13 5.92+0.14 6.22+0.16
5.07 +0.26 4.57 +0.20 4.84+0.12
0.38+0.06 0.35+0.02 0.32+0.07
7.10+1.04 5.83+141 7.02 +0.86

and medium cells in peripheral blood, which indicates an
increase in resistance in animals. Along with this, signifi-
cantly higher hemoglobin concentrations and, as a con-
sequence, higher rates of average hemoglobin content in
erythrocytes, as well as the average volume of red blood
cells in animals of these groups compared with the control
were revealed. This fact indicates the stimulating effect of
selenium and iodine on the hematopoietic function of the
bone marrow in the body of experimental animals.

In addition, biochemical blood tests revealed signifi-
cantly higher transaminase activity (Alt and AST) in the
experimental groups of animals compared to the control
(Table 7).

These changes are directly proportional to the total pro-
tein, glucose and amylase activity in the blood serum. This

Table 7. Biochemical blood analysis of laboratory animals (n=6)

Point

indicates an increase in the conversion of feed nutrients
in experimental animals, as evidenced by the increase in
serum protein in animals, which were introduced into the
diet products enriched with essential trace elements. In-
creased conversion of feed nutrients has led to an increase
in amino acids, which are a substrate for transamination,
which leads to the activation of transaminases within the
physiological boundaries of the norm. Aminotrasferase is
cleaved from the amino group of amino acids and transfer
them to acceptor molecules with the subsequent formation
of irreplaceable and replaceable amino acids used as ener-
gy source. The increase in energy metabolism in the body
of experimental groups of animals can be judged by the ac-
tivity of amylase and serum glucose concentration, which
in these animals also increase relative to control. However,

Indicator Measure I experimantal
1 AsT u/1 101.10+12.29
2 AIT u/1 118.20 £4.43*
3 Common protein g/ 143.30 £29.73
4 Glucose mmol/I 12.20 +2.35*
5 Amylase u/1 547.80 +32.72*
6 Calcium mmol/I 2.40+0.10
7 Phosphorus mmol/I 2.00+0.32
8 Magnesium mmol/I 1.30+0.17
9 Cholesterol mmol/I 2.30+0.06
10 Potassium mmol/I 5.40 +0.60*
iR Albumin g/ 9.2 +4.84*
12 Lipase u/1 23.1+2.72

*P< 0.05 relative to control

Note: AsT - aspartate aminotransferase

AIT — alanine aminotransferase
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11 experimantal 111 experimantal Control
146.85 +£9.91* 124.20 +22.49 84.10+12.94
123.72 £4.97* 120.40 +16.95* 80.10 +£8.37

132.67 +13.50* 106.10 +13.41 89.23+12.67

8.79 +0.40* 8.40 +1.12* 3.52+0.45
529.00 +18.68* 558.40 +59.83* 394.54 +39.03
261 +0.22 2.7+0.15 2.79+0.31

1.72+0.18 1.60+0.18 219+0.24
1.25+0.06 1.30+0.19 1.35+0.06
2.24+0.06* 2.50+0.19* 3.82+0.52
4.64+0.57 5.40 +0.53* 3.92+0.29
19.35+8.94 20.50+7.41 26.9 +3.59
21.50+1.19 34.10+7.62 22.68+2.35
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Table 8. Hormonal screening of laboratory animals (n=6)

Point
Indicator Measure I experimantal 11 experimantal 111 experimantal Control
1  Thyroid stimulating hormone ulu/mi 3.00+ 0.67 2.85+0.51* 2.55+0.56 2.52+0.29
2 Triiodothyronine nmol/I 1.43+0.20* 1.55+041 2.23+0.56* 3.92+0.50
3 Comon thyroxine nmol/I 34.13 +7.16* 40.32 +5.12* 47.98 +5.48* 67.84 +5.93
*P< 0.05 relative to control
these indicators do not exceed the reference values for this Conclusion

animal species.

During the study of the functional activity of the thy-
roid gland, it was found thatin animals of the experimental
groups the concentration of thyroid stimulating hormone
in the blood serum was significantly higher than in rats
from the control group (Table 7).

Given the fact that thyrotropin regulates the function of
the thyroid gland, this change can be regarded as a positive
effect of products enriched with essential trace elements on
the functional activity of the thyroid gland and as a conse-
quence on the metabolic processes in animals. This fact is
confirmed by the dynamics of live weight gain in experi-
mental and control rats (Fig. 3).

Figure 3. Dynamics oflive weight of experimental rats, g

So in the course of the experiment it was found that
the dynamics of live weight gain in rats, the diet of which
included snacks from mutton, enriched with both iodine
and selenium, and iodine and selenium together, was sig-
nificantly higher than in the control group of animals.

Thus, optimization of diets of small cattle for zinc, io-
dine and selenium by enriching diets with feed supple-
ments «Yoddar-Zn» and «DAFS-25» had a positive impact
not only on the productivity of animals, but also contrib-
uted to the production of lamb for further production of
functional meat products. The technology of dry-cured
snacks from mutton enriched with organic forms of zinc,
selenium and iodine is developed. The positive effect of
the developed snacks from lamb enriched with iodine,
selenium and zinc on metabolic processes in the body of
experimental animals is experimentally proved, which
confirms the feasibility of their use in the correction of
protein, carbohydrate, fat and mineral metabolism. These
trace elements, which are part of this product, have high
bioavailability, which contributes to the normalization of
physiological functions of the body in alimentary insuffi-
ciency. The creation of domestic meat products enriched
with trace elements is important to provide the population
with dietary products with high organoleptic and func-
tional properties. Their production is of great medical and
social importance for the prevention of micronutrient de-
ficiencies in the body, improve immunity, normalization of
metabolism and endocrine system. The products are rec-
ommended for correction of protein, carbohydrate, fat and
mineral metabolism.

Acknowledgment

The work was supported by the Russian Science Foun-
dation (The scientific project Ne 15-16-10000).

BUBJTNOTPADPNYHECKNM CIMNNCOK

1. TMpoekT«OCHOBbI rocygapcTeeHHor nonuTtnku Poccuiickoi de-
Aepaunn B o61acTn 340pOBOro NUTAHUA HaceneHnsa Ha nepmog Ao
2020 roga». [QneknreHHbI pecypc: https://rg.ru/2010/11/03/
pravila-dok.html OaTa o6paweHns 11.07.2018 r]

2. KanawHukos, A.M., ducnHuH, B.W., Wernos, B.B., Knelime-
HoB, H./. (2003). HopMbl 1 paunoHbl KOPMAEHUA CENbCKOXO3SAMN-
CTBEHHbIX >XMBOTHbIX. CNpaBoOYHUK. 3-e usgaHuve nepepaboTaH-
HOe 1 gonosiHeHHoe. M, Poccenbxo3akagemus. - 456 c.

3. Topnos, N.®. (2009). PaspaboTea 1 lwumngokKas peainsaumns coB-
pPeMEeHHbIX TEXHOM0rvii Npon3sBoacTea, nepepaboTkn u cos3gaHus
0TeYeCTBEHHOW KOHKYPEHTOCMNOCOOHOCTU NPOAYKLMN XKUBOTHOBOS-
cTBa. Bonrorpapg, Bonrorpagckoe Hay4yHoe usgartesnibctBo. — 121 c.
4. Topnos, N.®. (2005). HoBoe B Npon3BOoACTBE MNULLLEBbLIX NPO-
[YKTOB MOBbILLIEHHOW 6GMON0OrMYecKON LLeHHOCTW. XpaHeHue u ne-
pepaboTka cenbxo3cblpbs, 3, 57-58.

5. Belik, S.N., Gorlov, LF., Slozhenkina, M.l., Zlobina, E.Y., Pav-
lenko, A.S..2015). Morpho-functional state of the liver of the rats

86

fed the rations with meat of the pigs grown with antimicrobials.
Pakistan VeterinaryJournal, 35(3), 325-328.

6. Topnos, N.®. (2010). Co3gaHue CUCTEMHbIX TEXHONOMMK Npo-
M3BOACTBA NMPOAYKLUMN >XXMBOTaoBoACTBa. BECTHUK MACHOIO CKO-
ToBOACTBAa, 1(63), 9-15.

7. Twpo, T.M., lTopnos, N.®., WWaposa, M.B., PaHgenuH, AO.A.
(2012). WNHHOBALUMOHHbIE MoaAxoAbl K ob6oraweHuto MSACHO-
ro cblpbsi opraHudeckmm iiogom. Fleischwirdshaft Russia, 1,
66-68.

8. Gorlov, I.F., Mosolova, NI, Zlobina, E.Yu., Korotkova, A.A.,
Prom, NA. (2014). Use of new supplement feeds based on or-
ganic iodine in rations of lactating cows. American-Eurasian
Journal of Agricultural and Environmental Sciences, 14(5), 401-
406.

9. Johnson, R.A., Bhattacharyya, G.K. (2010). Statistics. Prin-
ciples and methods, 6th ed. USA: John Wiley & Sons, Inc. - 706.
ISBN-13978-0-470-40927-5


https://rg.ru/2010/11/03/

2018 | Ne3 TEOPUA N NMPAKTUKA NMEPEPABOTKWN MACA

REFERENCES

1. Fundamentals of state policy of the Russian Federation on
the healthy nutrition of the population for the period till 2020.
[Electronic resource: https://rg.ru/2010/11/03/pravila-dok.
html Access date 11.07.2018] (in Russian)

2. Kalashnikov, A.P., Fisinin, V.I.,Shcheglov, V.V., Kleimenov, NI.
(2003). Standards and feeding rations of farm animals. Reference
manual. 3rd edition, revised and enlarged. M: Rosselhozakademi-
ya.- 456 p. (in Russian)

3. Gorlov, LF. (2009). Development and broad implementation of
modern production technologies, processing, and creation of do-
mestic livestock production competitiveness: monograph. Volgo-
grad: Volgogradskoe nauchnoe izdatel’stvo. — 120 p. (in Russian)
4. Gorlov, LF. (2005). New research in production of food with
increased bioavailability. Storage and processing of farm materi-
als, 3, 57-58. (in Russian)

5. Belik, S.N., Gorlov, IL.F, Slozhenkina, M.l., Zlobina, E.Y., Pav-
lenko, A.S. (2015). Morpho-functional state of the liver of the rats

OBO3HAYEHUNA

WBC (white blood cells — 6enble KpoBsiHble TefbLa) — NEKOLUTLI
B abCONOTHBIX Yncnax

RBC (red blood cells — kpacHble KpOBsiHble TefbLa) — 3pUTPOLMUTDI
B abCONOTHBIX Yncnax

HGB (Hb, hemoglobin) — remorno6uH, KOHLEHTpauusi B LefbHOM
KpOBWU

HCT (hematocrit) — remaTokpuT

PLT (platelets — KpoBsiHble NNACTUHKM) —TPOMOOLMUTLI B aBCONOTHbIX
yucnax

MCV -cpefHuiA 06beM 3puUTpoLUTa

MCH —cpepHee cofiep>xaHue remorsniobvHa B 0TAe/IbHOM 3puTpouuTe

MCHC —cpefiHaa KOHLeHTpaLuumsa remornobuHa B aputpounTte
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N COKPALWEHWA:

PCT (platelet crit) —Tpom6oKpuUT

LYM% (LY%) (lymphocyte) — oTHOcuTenbHoe cogepyaHue nmmdo-
LMTOB.

LYM# (LY#) (lymphocyte) — abcontoTHoe cogep)aHue nMmgoLnTOoB.

MID% — OTHOCUTENbHOE CofepXaHue CMecn MOHOLUTOB, 6a30(n1oB
1 303UHOUNOB.

MID# — abconTHOe cofepXaHue CMecu MOHoUMTOB, 6a30dnios
1 303UHOUNOB.

GRA% — oTHOCUTENbHOE (%0 codep>kaHue rpaHynoLmnToB.

GRA# — abCcontoTHOe cofepyKaHne rpaHyounToB.

RDW-SD — oTHOCUTENbHAA LWuUpuUHa pacnpegeneHna 3puTpounTos
no 06LEMY.

RDW-CV — oTHocuTeNbHas LWuUpuHa pacnpepeneHns 3puTpounToB
no 06LEMY.

P-LCR — k03athpMuMeHT 60MbLLIMX TPOMOOLUTOB.

DESIGNATIONS AND ABBREVIATIONS:

WBC (white blood cells) —leukocytes in absolute numbers
RBC (red blood cells) — erythrocytes in absolute numbers
HGB (Hb, hemoglobin) —hemoglobin concentration in whole blood
HCT — hematocrit

PLT (platelets) — platelets in absolute numbers

MCV — mean erythrocyte volume

MCH — mean amount of hemoglobin in individual erythrocyte
MCHC — mean concentration of hemoglobin in erythrocyte
MPV — mean platelet volume)

PDW —relative width of the platelets volume distribution

PCT — platelet crit
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LYM% (LY%) (lymphocyte) — relative content of lymphocytes

LYM# (LY#) (lymphocyte) —absolute content of lymphocytes

MID% — relative content of the mixture of monocytes, basophils and
eosinophils

MID# — absolute content of the mixture of monocytes, basophils
and eosinophils

GRA% — relative (%9 content of granulocytes

GRA# — absolute content of granulocytes

RDW-SD — relative width of the erythrocyte volume distribution

RDW-CV — relative width of the erythrocyte volume distribution

P-LCR —ratio of large platelets


https://rg.ru/2010/11/03/pravila-dok

THEORY AND PRACTICEOF MEAT PROCESSING Ne3 |2018

CBEAEHWNA Ob ABTOPAX
MpuHaane>XHoCTb K opraHmsauunm

rpo TaTbsiHa MuxainosHa — [OKTOP TEXHUYECKMX HayK, npodec-
cop Kadpeapbl «TexHOMorMa NPOn3BOACTBa U NepepaboTkn NpoaykK-
LN YXMBOTHOBOACTBa», CapaToBCKUiA OCYyAapCTBEHHbIV arpapHblit
yHuBepcuteT uM. H./. Basnnosa
410005, r. Capartos, yn. Cokonosas, 335
Ten.: +7-960-342-30-16
E-mail: girotm@sgau.ru
*aBToOp /19 NepernmncKu
ropnoe MeaH ®enoposuy — [OKTOP CEIbCKOXO3ANCTBEHHBIX Hayk,
npodieccop, akagemMnk PAH, HayuHblli pykoBoauTe b, MOBO/MKCKMIA
Hay4HO-MCCNeaoBaTeNlbCKMiA MHCTUTYT NPOV3BOACTBA U NepepadoT-
KV MSACOMO/IOYHON MPOAYKLMA
400131, r. Bonrorpag, yn. Pokoccosckoro, 6
Ten.: +7-8442-39-10-48
E-mail: niimmp@mail.ru
CnoxxeHknHa MapuHa VMiBaHoBHa — [IOKTOP GMOIOTMYECKMX HayK,
npodoeccop, AMpekTop, [MOBO/MKCKWIA  Hay4HO-MCCIEA0BATENLCKUIA
WHCTUTYT NPOM3BOACTBA U NepepaboTKy MACOMO/IOYHOW NPoAyKLMA
400131, r. Bonrorpag, yn. Pokoccosckoro, 6
Ten.: +7-8442-39-10-48
E-mail: niimmp@mail.ru
KosnoB Cepreii BacunbeBny — KaHAMAAT BETEPUHAPHLIX Hayk,
[OLEHT, [oLeHT Kadiefpbl «bonesHn XXMBOTHLIX U BETEPUHAPHO-CA-
HUTapHasi aKcrepTn3a», CapaToBCKMIA [0CYAapCTBEHHDBIN arpapHbIii
yHuBepcuteT uM. H./. Basnnosa
410005, r. Caparos, yn. Cokonosas, 335
Ten.: +7-917-214-19-38
E-mail: Kozlovsv12@yandex.ru
TacmyxaHoB HormaH BacuibeBuu — acnmpaHT, Kaeapa «TexHo-
JIorvsa NPoM3BOACTBA W NepepaboTKy NPOAYKLMMN XNBOTHOBOACTBAY,
CapatoBckuii ocyaapCcTBEHHbIV arpapHbiii yHMBepcuTeT uM. H.U.
Basunosa
410005, r. Capartos, yn. Cokonosas, 335
Ten.: +7-927-057-90-00
E-mail: thogman@mail.ru

Kputepuun aBTopctea

ABTOPbLI B PaBHbIX JO/AX MMEHT OTHOLLEHME K HAanmcaHuio pyKonmeu
1 0ANHaKOBO HECYT OTBETCTBEHHOCTL 3a njiarar

KOHMNNKT nHTepecos
ABTOpbI 3a5B/1SIIOT 06 OTCYTCTBMUN KOHIMKTA UHTEPECoB
Moctynunna 23.07.2018

88

AUTHOR INFORMATION
Affiliation

Tatiana M. Giro — doctor of technical sciences, professor of the
department «Technology of production and processing of livestock
products», Saratov State Agrarian University named after N.1. Vavilov
410005, Saratov, Sokolovaya str., 335

Tel.: +7-960-342-30-16

E-mail: girotm@sgau.ru

*corresponding author

Ilvan F. Gorlov — doctor of agricultural sciences, professor, academi-
cian of RAS, Scientific supervisor, Povolzhskiy Research Institute of
Production and Processing of Meat and Dairy Products

400131, Volgograd, Rokossovskogo str., 6

Tel.: +7-8442-39-10-48

E-mail: niimmp@mail.ru

Marina I. Slozhenkina — doctor of biological sciences, professor, Di-
rector, Povolzhskiy Research Institute of Production and Processing of
Meat and Dairy Products

400131, Volgograd, Rokossovskogo str., 6

Tel.: +7-8442-39-10-48

E-mail: niimmp@mail.ru

Sergey V. Kozlov — candidate of veterinary sciences, docent, docent
of the department Diseases of animals and veterinary and sanitary ex-
amination, Saratov State Agrarian University named after N.1. Vavilov
410005, Saratov, Sokolovaya str., 335

Tel.: +7-917-214-19-38

E-mail: Kozlovsv12@yandex.ru

Nogman V. Tasmuchanov — graduate student of the department
«Technology of production and processing of livestock products»,
Saratov State Agrarian University named after N.1. Vavilov

410005, Saratov, Sokolovaya str., 335

Tel.: +7-927-057-90-00

E-mail: thogman@mail.ru

Contribution

Authors are equally relevant to the writing of the manuscript, and
equally responsible for plagiarism

Conflict of interest
The authors declare no conflict of interest
Received 23.07.2018


mailto:girotm@sgau.ru
mailto:niimmp@mail.ru
mailto:niimmp@mail.ru
mailto:Kozlovsv12@yandex.ru
mailto:tnogman@mail.ru
mailto:girotm@sgau.ru
mailto:niimmp@mail.ru
mailto:niimmp@mail.ru
mailto:Kozlovsv12@yandex.ru
mailto:tnogman@mail.ru

