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Henopmosanumu 3a banraucyganus
payionie  Kopie, O00HAK  Oydce  BANCTUBUMU
eleMeHmamy, AKi GNIUGArOMb HA 6Y21e600HULL |
JINIOHUY 0OMIHU, A MAKONC HA AHMUOKCUOAHMHUL
cmamyc opeanizmy meapum, € 8ionogiono Xpom
ma Cenen. 3ac80€HHA yux MiKpoeieMeHmis
3anexcums He CHMIIbKU 8i0 IX KIIbKOCMI, CKIIbKU
6i0 ximiynoi cnonyxu. Tomy, 3acmocogysanucs

opeaniuni  cnoayku  Xpomy  ma  Ceneny,
8U20MOGNEHI HA OCHOGI HAHOMEXHONLO2I.
llocnio  mposedeno Ha 20  koposax

VKPAiHCoKOi 4OpHO-ps160i MONOUHOI nNOpoou no 5
meapum y epyni, 3 AKUX 0OHA 6y1a KOHMPOILHOIO, Y
nepwi micayi nakmayii. Koposam docnionux epyn
320008y841U 3 KOMOIKOpMOM yumpam xpomy ma
yumpam  cejeny, BU2OMOBIEHI ~ MemOoOoM
HanomexHnonoeii. Y payion meapun Il (0ocnionoi)
epynu exaroyanu 30 mxe Cr/ke c. p. payiony, I
epynu — 25 mxe Se/xe c. p. kopmy i IV epynu —
30 mxe Cr ma 25 mxe Se/xe c. p. kopmy. [ocnio
mpusae 0ea micayi. 3pasku Kposi ma MOAOKa
siooupanu na 30 i 60 000y 320008y8anis 000asoK.
Y 3paskax kposi eusnmauanu  akmugHicme
Kamanasu, CYNEPOKCUOOUCMYMA3U i
enymamionunepoxcuoasu, emicm IT1TIJI, THK-
aKMueHux  NpoOyKmie,  pemuHony ma  O-
moxogepony. YV 3paskax MONOKA GUSHAYAIU:
eycmuny, emicm cupy, aaxkmo3su, oinka, C3M3,
pemunony ma o-mokogepony. Kpim yvoeo,
KOHMPOIO8ANU MOAOUHY NPOOYKIMUBHICIb KOPIG.
Hatibinews cymmesi  sminu  3a  eniugy
docnidacysanux 006asox eiomivaru y meapun I11
ma ocobnuso 1V docnionoi epynu. Tax, exitouenHs
00 CcKnady payiowy Kopie RNpOmMscOM Micayst
yumpamy cenexy CHpUAILO 3POCMAKHIO
akmuenocmi kamanazu Ha 14,7 %, niosuwenHio
KoHyenmpayii  o-mokogepony  Ha 5,2 %,
smeHwenHio emicmy THK-axmuenux npooykmise Ha
21,6 %. Y monoyi 36inbutysascs emicm  o-
moxkogepony na 7,8 % ma naxmosu — na 0,26 %.

320008y6anna 0obasku npomsazom 080X MicAYie
CIMUMYTIIO8AO 3pocmanHs KamanasHoi
akmugeHocmi 'y  kpoei meapun Ha 6,2 %,
30inbuiennio emicmy o-mokogepony na 13,9 %,
suudicennto  xouyenmpayii I'TIJI na 11,8 % ma
TEK-axmusnux npooykmie — na 14,8 %. Bmicm y
MOIOYI pemuHONYy ma o-moxogepony 30ibuuscs
gionosiono wna 19,7 ma 104 % Monouna
npoodykmusHicmo nioguwuiace Ha 2,8 %.
Minepanvha dobaska y euensdi yumpamy
Xpomy Yy NOEOHAHHI 3 YUMpamom ceneny Ha 1- ma
2-my Micaysax 320008Y8AHHA CAPUANLA 3POCHAHHIO
akmusnocmi I'll 6ionosiono na 22,7 ma 16,5 %,
smenwentio emicmy I'TIJI na 7,5 ma 17,1 %, THK-

akmuerux npodykmie — ua 16,6 ma 14,4 %, a
maxooic NiOBUUEHHIO KoHyenmpayii o-
moxogepony mna 2-my wmicayi — wua 16,5 %.

Y monoyi 36invuuecs emicm o-mokogepony Ha I-
My micayi 320008y8anns 0obaexku Ha 4,6 % ma
aakmosu — Ha 0,44 %. Cepednbo00606i Hadoi
Mmonoka Ha 1-my micayi nidsuwunuce Ha 3,7 %, a
Ha 2-my — na 9,3 %.

Takum 4quHOM, 6KIIOUEHHSI 00 payioHy
xopie yumpamy xpomy (30 mxe Cr/ke c. p. kopmy)
V NOEOHaHHI 3 yumpamom ceneny (25 mxe Se/ke c.
p. KOpMY) CHpusic 3pOCMAHHIO y KpOGi meapun

AKMUEHOCMI AHMUOKCUOAHMHUX EH3UMIB,
niosuWeHH0  KOHYeHmpayii  pemuuony i  o-
mokoghepony  ma  3HUJCEHHIO  VMBODEHMSA
npoodykmie T1OJI. Y monoyi 36ineuiyemocsi emicm
DEemuHoIy i a-mokogeporny, MOJIOUHA

npoodykmugHicms nioguuyemocsa na 2,8—-9,3 %.

Karuosi caoBa: KOPOBH, KPOB,
AHTHUOKCHUJAHTHI OEPMEHTU,
LHUTPAT XPOMY, LHUTPAT CEJIEHY,
PETHUHOIJI, o-TOKO®EPOJI, SIKICHI
ITOKA3HUKH MOJIOKA
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ANTIOXIDANT PROFILE OF ORGANISM AND BIOLOGICAL VALUE OF MILK
OF COWS IN THE FIRST MONTHS OF LACTATION UNDER FEEDING
BY CHROMIUM AND SELENIUM CITRATE
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Chromium and Selenium are very
important elements that influence on carbohydrate
and lipid metabolism and also on antioxidant
status of organism of animals;, however they are
not normed under cows' rations equilibration.
Utilization of these microelements depends not so
much on their amount, but on a nature of the
compound. Therefore the organic compounds of
Chromium and Selenium, made on the basis of
nanotechnologies, were used.

The investigation was conducted in the
first months of lactation on 20 cows of the
Ukrainian Black Pied Dairy breed for 5 animals in
each group, from that one was control group. The
cows of experience groups were fed by combined
fodder with addition of Chromium and Selenium
citrate, made by nanotechnologies method. The
ration of animals of 1l (experience) group included
30 mcg Cr/of kg of fodder dry matter; Il group —
25 mcg Se/of kg of fodder dry matter, and 1V group
— 30 mcg Cr and 25 mcg Se/of kg of fodder dry
matter. The experiment lasted for two months. The
samples of blood and milk were collected at 30 and
60 days of feeding. The activity of catalase,
superoxide dismutase and glutathione peroxidase,
the content of lipid hydroperoxides, TBA-active
products, retinol and a-tocopherol in blood
samples were determined. Milk density, fat,
lactose, protein, SNF, retinol and a-tocopherol
were determined in milk samples. In addition, the
dairy productivity of cows was under control.

The most substantial changes under the
influence of the investigated additions were
marked for the animals of Il group, and especially
for IV experimental group. Thus, the introduction
of selenium citrate supplement to cows diet during
one month period promoted the increase of
catalase activity on 14.7 %, increase of o-
tocopherol level on 5.2 %, reduction of content of
TBA-active products on 21.6 %. In milk samples
the content of a-tocopherol increased on 7.8 % and

lactose level — on 0.26 %. The addition of
supplement during two months stimulated the
increase of blood catalase activity on 6.2 %,
increase of a-tocopherol level on 13.9 %, decline
of lipid hydroperoxides concentration on 11.8 %
and TBA-active products — on 14.8 %. The retinol
and a-tocopherol milk levels increased accordingly
on 19.7 and 104 %. The dairy productivity
increased on 2.8 %.

Mineral supplement of chromium citrate in
combination with selenium citrate during the first
and the second month of feeding promoted the
increase of activity of glutathione peroxidase
accordingly on 22.7 and on 16.5 %, reduction to
content of lipid hydroperoxides on 7.5 and 17.1 %,
TBA-active products — on 16.6 and 14.4 %, and
also led to the increase of concentration of o-
tocopherol at the second month — on 16.5 %. Milk
content of a-tocopherol increased during the first
month of feeding of addition on 4.6 % and lactose
level — on 0.44 %. The average daily milk yields
rose on 3.7 % during the first month of experiment,
and on the second month — on 9.3 %.

Thus, the administration of chromium
citrate (30 mcg Cr/kg of fodder dry matter) in the
ration of cows in combination with selenium
citrate (25 mcg Se/kg of fodder dry matter)
promotes the increase of the activity of antioxidant
enzymes in blood of cows, increases the levels of
retinol and a-tocopherol and decreases formation
of lipid peroxidation products. The levels of retinol
and o-tocopherol increase in milk and at the same
time dairy productivity increases on 2.8-9.3 % .

Keywords: COWS, BLOOD
ANTIOXIDANT ENZYMES, CHROMIUM
CITRATE, CITRATE SELENIUM,
RETINOL, a-TOCOPHEROL,
QUALITATIVE PARAMETERS OF MILK

The Animal Biology, 2013, vol. 15, no. 2

141


mailto:khomynmykh@ukr.net

Bionoris tBapun, 2013, 1. 15, Ne 2

AHTHOKCHUIAHTHBIN ITPO®UIb OPTAHU3MA Y BUOJIOT HUYECKAS
OEHHOCTBb MOJIOKA KOPOB B IIEPBBIE MECAIA IAKTAIIUU 11PHU
CKAPMJUIMBAHUU IUTPATA XPOMA U CEJIEHA
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Henopmupyemvimu npu  banancuposanuu
PAYUOHO8  KOPO8, OOHAKO OYeHb  BAJCHbIMU
NEMEHMAMU, KOMOPble GIUAIOM HA Y2le800HbIl U
JUNUOHBIU obmeHnbl, a makosce Ha
AHMUOKCUOAHMHBILLL cmamyc opeaHusma
JHCUBOMMHBIX, ABIAIOMCA COOMBEMCMBEHHO Xpom U
Cenen.  Vceoenue OanublX  MUKPOIIEMEHMO8
3a8ucum He CMOAbKO OM UX KOAUYECMEd, CKOJIbKO
om  xumuueckozo  coeOunenus.  Ilosmomy,
NPUMEHANUCL OpeaHuyecKue coeduneHus Xpoma u
Cenena U320MosNeHHble Ha ocHose
HAHOMEXHOI02ULL.

Onvim  npogeden na 20  Koposax
VKPAUHCKOU YepHO-Necmpol MOIOYHOU NOpPOObl 8
nepevie mecaywl nakmayuu. Koposam onvimHuvix
epynn, 6 omauyue om  KowmpoavHou (1)
CKAPMAUBANU C KOMOUKOPMOM YUMpam Xxpoma u
yumpam  ceiena,  U320MOGIeHHble — MemoOOoM
HanomexHonocuu. B payuon ocusommnvix 11
(onvimnoii) epynnel exmovanu 30 mxe Cr''/ke c. 6.
payuona; Il epynnet — 25 mxe Se/xe c. 6. kopma u
1V epynnor — 30 mxe Cr u 25 mxe Se/xe c. s.
xopma. Onvim Onunca 0s8a mecaya. Obpasysl
Kposu u moaoxa omoéupanu na 30 u 60 cymxu
ckapmauganus  00b6agox. B obpasyax xposu

onpedensinu AKMUBHOCMb Kamanasvl,
CYNepoKCUOOUCMYMA3bl u
enymamuonnepokcuoasvl,  cooepacanue  TTLI

ThK-akxmusHblx npoOYKmMos, pemuHoid u o-
mokogepona. B obpazyax monoka onpedensnu:
NJIOMHOCb, COOEPICAHUE JCUPA, 1aKMo3vl, benKa,
COMO, pemunona u a-mokogepora. Kpome
9mMo2o KOHMPOIUPOBANU MOTOUHYIO
NnPOOYKMUBHOCHb KOPOB.

Haubonee cywecmeennvie usmenenus noo
snuAHUeM ucciedyemvlx 000A80K OMMEYAIUCh Y
arcueomuwix Il u ocobenno IV onvimuoti epynnol.
Tak, exmioueHue 6 cocmag payuoHa Kopos 6

meuerue mecaya yumpama cenena
CnOCcobCmMB08aI0 pocmy aKMUEHOCMU KAMAld3bl
Ha 14,7 %, nosviuwenuro KoHyeHmpayuu  o-

moxoghepona na 5,2 %, yMeHbULeHUIO COOepAHCaAHUS
THK-axmusHbvix npooykmog Ha 21,6 %. B monoke
VBeIUYUBANOCH COOepIcane O-MoKoPepory Ha
7,8 % u naxmosver — Ha 0,26 %. Crxapmausanue
000asKu 8 meyeHuu 08yxX Mecayed CMUMyauUposaio

pocm  KamauasHou — aKMuGHOCMU 6  Kposu
arcusomuvix Ha 6,2 %, yeenuueHue coo0eprHcanus o-
mokogepona Ha 13,9 %, CHUDICEHUe
xonyeumpayuu T na 11,8 % u ThK-axmuenwix
npoodyxmoe — na 14,8 %. Coodepoicanue 6 monoxe
pemuHora U o-moxogepona - Yeeauuuioch
coomeemcmeenno na 19,7 u 10,4 %. Monrounas
npPOOYKMusHoCmsb nosvicuiace Ha 2,8 %.

Munepanvuas dobaexa 6 eude yumpama
Xpoma 6 couemaHnuu ¢ yumpamom ceiena 6 1- u 2-
Il Mecaybl CKApPMAUBAHUS CNOCOOCMBOBANA POCHLY
akmuenocmu 11l coomeemcmeenno mna 22,7 u
16,5 %, ymenvuenuio cooepoicanus I'TIJI na 7,5 u
17,1 %, TBK axmusHnvix npodykmos — na 16,6 u
14,4 %, NOBbIUUEHUIO KOHYyenmpayuu o-
moxoghepona Ha 2-m meciye — Ha 16,5 %. B
MOJIOKe YBeNUUUNIOCh COOePIICaHUue 0-MoKOpepona
Ha 1-m mecaye ckapmausanus 0obaexu na 4,6 % u
nakmoszvl — Ha 0,44 %. Cpeouecymounvie yoou
Mmonoka Ha 1-m mecaye nosvicunuco na 3,7 %, a Ha
2-m—mna 9,3 %.

Taxum obpasom, 6xmoueHue 8 payuoH
xopoe yumpama xpoma (30 mxe Cr/ke c. 8. kopma)
6 couemarnuu ¢ yumpamom ceiena (25 mxe Se/ke c.
8. Kopma) cnocobcmeyem pocmy 8 KpoGu
JICUBOMHBIX — AKMUBHOCMU — AHMUOKCUOAHMHBIX
OH3UMOB, NOBLIUIEHUIO KOHYEHMPAYUU pemuHoad u
o-mokogepora U CHUdNCEHUIO  0OPA308AHUS
npooykmoe IIOJ. B monoke ysenuuusaemcs
cooepoicanue  pemuHord U 0-moxoghepona,
MOJIOYHASL NPOOYKMUBHOCHb NO8bluidemcst Ha 2,8—
9,3 %.

KaroueBbie cJIoBa: KOPOBHBI,
KPOBB, AHTHUOKCUIAHTHBIE
®EPMEHTBI, HIUTPAT XPOMA, LIUTPAT
CEJIEHA, PETHHOIJI, o-TOKO®EPOJI,
KAYECTBEHHBIE ITOKA3ATEJIN
MOJIOKA

Peamizamis  mposiBY = I€HETHUYHOTO
MOTEHITIATy, aJaNnTalliiHIX MOXKJIMBOCTEH Ta
PENpPOAYKTUBHOI 30aTHOCTI TBapUH
CIeIIali30BaHUX  TMOPiA  MPOXOAUTH  Tif
CYTTE€BUM BILTUBOM arpoeKOJOTIYHUX YMOB iX
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yTpuMmaHHs 1 ToxiBii [1]. 30kpema, BaxiHnBe
3HaUEHHS y [HMX TMpolecax MalwTh Taki
Giorenni emementn, sx Cenen Ta Xpom. Ix
neimuT y KopMax, BUPOLICHUX Y 3aXiTHOMY
perioni YkpaiHu, MPU3BOIUTH 10 IPUTHIYCHHS
OOMIHHHMX TIpOLIECIB B OpraHi3mi TBapHH 1
3HIKCHHS 1X MPOAYKTHUBHOCTI [2].

Cenen € CHJIBHOIIFOUNM
AQHTHOKCHJIAHTOM. BIiH BXOIUTH JI0 CKIIAIY
AHTUOKCUIAHTHOIO CH3UMY

rytarionnepokcunasu (GSH-Px), sikuif 3ano0irae
YTBOPEHHIO BUIBHUX pajaukaiiB. Moro Bucoka

Olosoriuna aKTHUBHICTb BU3HAYAETHCS
MOXIIUBICTIO ~ 3aMIIIyBaTd B  OKPEMHX
BHUIA/IKaX ¢byHKIii a-Tokodepory,
TiIBUIIYBAaTU YTBOPEHHS €HIOT€HHUX
AQHTUOKCHJIAHTIB TMPOTEIHOBOI Ta JIMiJHOT
NpPUPOAM, BIUIMBATH Ha JEsSKi CTOPOHU
MeTa0OJIYHUX  TPOIECIB, CTUMYJIFOBAaTH

IMyHOOIOJIOTIYHY ~ PEaKTHBHICTh  OpraHi3My
tBapuH. Kpim mporo, BiH Oepe ydacts y
(hopMyBaHH1 010JI0TIYHOT IIIHHOCTI MOJOKa [3, 4].
Jedimut cemeHy He JHIIEe MOCIAOIOe
IMYHITET, aie W NPU3BOAUTH 10 BUHUKHEHHS
pi3HUX 3aXBOPIOBaHb, 3HUKCHHS
MPOIYKTUBHOCTI 1 HaBITh A0 3aru0eni TBapuH
[5].

VY ¢BOIO 4epry, TpbOXBAIEHTHUN XPOM
BIUTUBAE HA BYTJICBOIHUIM Ta JIMiTHUNA OOMIiHH,
KOHTPOJIIOE ONTHUMAJIbHUNA PiBEHb TJIIOKO3M Y
KpOBI Ta 3aBISKH €H3MMaM — TPUIICHHY 1
TpaHcepuHy, y sKi BiH BXOJUTh, Oepe ydacThb
B peryismii Mertabomizmy xosecrepoiny [6].
Kpim 11p0r0, BiIOMO, 1110 iICHY€ TICHHH 3B’SI30K
Mixk Bmictom Xpomy Ta Homy B opramismi
TBapuH. 3a ymoB nedimmry Homy, 30kpema
y 3aXiJHOMY perioHi YKpaiHW, JOIaBaHHS
XpoMy [0 KOpMYy HoOpMamizye (QYyHKIIIO
IIATOIOAI0HO1 311031 [7].

Pusuk possutky nediuuty Ceneny Tta
XpoMy o0coOIMBO BHCOKMH Yy KOpiB, SKi
OTEIMJINCh Y 3UMOBO-BECHSHUH  MeEpioA.
HaBecni, sk BigoMo, 3amacu MOKUBHHUX
pedoBHH, 30kpemMa Se Ta Cr'" B opramismi
KOpiB 3MEHINYIOTHCS, a, KPIM TOT0, 3HaYHA X
KIUTBKICTh BTPAYaETHCS OpraHizMom
JAKTYIOYHX TBAPHH 3 MOJIOKOM Y TIEPIIi MicCAIIi
nakTauii. Y 3B’A3Ky 3 LUM, 3aCBOIOBAHHSA
Ceneny Ta XpoMy OpraHizaMoM KOpiB y Tiepion
TUIBHOCTI Ta, OCOONWBO, y TeEpII MicsAIl

MICIS0TEIBHOTO
HeocTaTHIM [8].

Ax  Bimomo, 3abe3medyeHHS TBapUH
MIKpPOEJIEMEHTAMH JIOCATAEThCS, K KUIbKICTIO
iX BKJIIOUCHHS 70 PAIliOHY, TaK 1 JIETKICTIO iX
3aCBOEHHS. 3aCBOIOBAaHHS, y CBOIO 4epry,
3aJI€)KUTh HE CTUIBKH BiJl IX KUIBKOCTI, CKIJIBKH
Bil XIMIYHOI CHONYKH. Y 3B’SI3Ky 3 IIHM,
TpUBAa€ TIOMIYK HOBHX CHOJYK 1 Qopm
MIKpPOEJIEMEHTIB, 3aCBOEHHS SIKUX OPraHi3MOM
TBapuH Oyyno © HallOUIbII TIOBHMM Ta
O0esneuHuM. Ha chOroAHi MOYMHAIOTH BCE
YacTilie 3aCTOCOBYBATHCS OpraHivHi CIIOYKH,
BHUT'OTOBJICHI Ha OCHOBI HAHOTEXHOJIOTIH [9].

OpHak, SIK BUIUIMBAE 3 JIITEpaTypHUX
MOBIOMJIEHb, JYMKH  HAyKOBIIB  II0OJO
3aCTOCYBAaHHS y TOMIBII
CLITBCHKOTOCTIOAAPCHKHUX TBapUH
MIKpPOEJIEMEHTIB, BUTOTOBJICHWX Ha OCHOBI
HAaHOTEXHOJIOT1!, PO3ILITHUITUCS.

Tak, oJlHa YacTUHA BYCHHUX CTBEPIKYE,
10 3aBSKU 3aCTOCYBAHHIO Y CKJIaJi J00aBOK
MIKpPOEJIEMEHTIB, BUTOTOBJICHWX Ha OCHOBI
HAHOTEXHOJIOT1i, CHOpHUS€  CTUMYJIOBAHHIO
¢i310110T0-010XIMIYHMX TIPOIECIB B OpraHi3Mi
CLTBCHKOTOCTIOAAPCHKUX TBAPHH, IiIBULIICHHIO
iX TPOAYKTHBHOCTI Ta TIOKPAIICHHIO SIKOCTI
npoaykii [10-12].

HartowmicTe, iHIIIa YacTUHA JOCIIIHHAKIB
BKazye  Ha  HeOe3lmeKky  3acTOCyBaHHS
MIKpOeJIeMeHTIiB y (opMi HaHOYACTHHOK.
Bonu cTBepmKYyIOTh, IO 3aBASKA MalOMy
pO3Mipy YacCTHMHOK, BOHU 3/IaTHI IPOHUKATH B
aNbBEOJISIPHI JUISIHKU JIETeHIB, B CHCTEMHE
KOJIO KpOBOOOIryY i, Jaji, B MO30K, IIIO MOXeE
BUKIIMKATH HETAaTUBHY [iI0 Ha IEHTPalbHYy
HEpBOBY CUCTEMY TBapHH Ta JitoauHu [13—-15].

VY 3B’A3Ky 3 IIUM, METOI0 JOCHiIKEHb
OyJI0 BUBUMTHU BIUIUB JI00ABOK IIUTPATY XPOMY
Ta [HUTpPaTy CeJIeHy, BHUIOTOBJICHHX 3
BUKOPHUCTAHHSIM HAHOTEXHOJIOT1, Ha
AHTHOKCHUJIAHTHUI CTaTyc OpraHizMy KopiB, ix
MPOAYKTUBHICTh Ta SKICTh MOJOKa y TEpIi
MicCsI JIaKTall.

nepiony  Moxke Oyt

Marepiaum i meToan

Hocnix mposeneno 'y MAIT  «A
[Taciyna» Xwmenpaumpkoi JICI'JIC ma 20
MMOBHOBIKOBUX KOpPOBaX YKpaiHCHKOI YOPHO-
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ps1001 MOJIOYHOI MOPOJIM, aHAJIOTaxX 3a BIKOM
(3—4 naxraris), TPOAYKTUBHICTIO (6—7 THC. KT
MOJIOKa 3a JIaKTarii), Macorw Tima (550-
650 xkr) Ta mepiogom mnakrtamii (1-i wmicsmb
TICIIs OTEJICHHS). Y MATOTOBYMA MEPioj] KOPiB
Oyno pozaineno Ha 4 rpynu. TBapunu I
(xouTpoawsHoi) Ta I, I 1 IV (mocnignux) rpyn
oTpuMyBalii  OCHOBHUH  pamioH  (OP),
30amaHcoBaHMi 3a TOXHUBHICTIO [16]. Kpim
BOTO, Yy [JOCHITHUN TepioJ  KOopoBaM
JNOCTIAHUX TPYM 3 KOMOIKOPMOM 3r0JI0BYBaJIn
LUTPAaT XpPOMY 1 CelleHy, BHUTOTOBIICHUH
METOJIOM HaHOTEeXHOJIOTIi [17], y BiAMmOBIIHIX
JUISE KOKHOI TPYyNmH KimbKocTAX, a came: Il
pocrimaiit — 30 mMxr Cr' /KT c. p. parioHy y
BUrIAAl mutpaty xpomy; III gocmigmiit —
25 MKr Se/Kr C. p. KOpMY Y BHIJISAII TUTPATy
ceneny; IV nocmianiit — 30 mxr Cr ta 25 MKT
Se/kr c. p. xopmy. Bomni pozumHmM mmTpary
BKAa3aHUX €JEMEHTIB HAHOCWJIM Ha JaBaHKY

KOMOIKOpMY  MIOJICHHO KOXKHIA  TBapuHI
OKpEMO.
Jis ~ mabopaTopHUX  JOCHIIKEHBb

BiIOMpanu MpoOH KpOBI 3 SIPEeMHOI BEHH Yy
MIArOTOBYMH mepiof, a Takox Ha 30 1 60 100y
3roJIOByBaHHs J00aBOK. Y 3pa3kax KpoBi 3
SApEeMHOI BEHH TPOBOJUTH  BH3HAYCHHS
aKTUBHOCTI KaTajla3u, CyNEepPOKCHUIINCMYTa3u
(COHA) Ta rayrationnepokcunazu (I'TI),
BMicTy rigponepekucy mimiais (I'TIJI), TBK-
aKTUBHUX MPOAYKTIB, PETHHOIY Ta O~
Tokodepoiny. Kpim 11p0ro, y AHI B3ATTS KpPOBi
KOHTPOJIIOBAIM ~ MOJIOYHY  TPOJYKTHUBHICTBH
KOpiB 3 BU3HAYEHHSAM J000BOr0 HAJI0I0 Ta
XIMIYHOTO CKJIaJy MOJOKa. Y 3pa3Kax MOJOKa
BU3HAYaJIM: TYCTHHY, BMICT XHpPY, JIAKTO3H,
oika, C3M3, peTuHOITY Ta 0-TOKO(DEpoTy.
JlocaimkeHHs: 610JI0TIYHOTO MaTepiany
MIPOBOAMIIN 332 HACTYITHUMU MeToauKamu [18].
Y 3pa3kax  KpoBI  BU3HAYAIM:
aktuBHicte COJl (HAyboununa E.E. u np.,
1983), karana3u (Kopomiok M. A., 1988), I'TI
(Moun B. M., 1986), BMicT peTHHOIY Ta O-
Tokogepony (3a merogom Ckypuxina B. H. ta
[labaea C.B., 1996 B  wmomudikamii
Onexcrok H. I1., JleBkiBcrka JI. T,
Canura 1O. T., 2007) Ha amapati «Minixpom-
4»; T'TUI (Muponuuk B. B., 1984) 1 TBK-
aktuBHEX mnpoaykriB (Kopabeiitnukosa C. H.,
1989). YV Mosoni KOpiB BU3HAa4alu: T'yCTUHY,

BMICT JXHpy, JakTo3u, Oinmka Tta C3M3 Ha
amapari «EKOMILK TOTALy;
KOHIICHTpPAIIII0 PETUHOITY Ta a-TOKodepory —
Ha amapati «Mirixpom-4». OTprUMaHi YUCIOBI
naHl 00poOJIeHO 3a TOTIOMOTOI0 CTaHIaPTHOTO
MakeTy CTaTHCTUYHUX mporpam Microsoft
EXCEL.

PesyabTaTh ii 00roBOpeHHs

PesynbraTi TpoBeAEHUX IOCIHIKECHb
MOKAa3ajlH, 110 MiHepabH1 00aBKHA
CTHMYJTFOBAJIH 3pOCTaHHS AKTUBHOCTI
AHTUOKCUJIAHTHUX €H3uMiB. Tak, BKIIOYEHHS
MPOTSITOM MiCAIS IO CKIIaay pamiony kopis 111
JOCTIAHOI TPYHH [UTPATy CEJNEeHY Y KIIbKOCTI
25 MKr Se/Kr ¢. p. KOpMY pallioHy CIPHSIO
3pOCTaHHIO B X KpOBi1 aKTMBHOCTI KaTaja3u Ha
14,7 % (p<0,05), a mpOTATOM BOX MICSIIIB —
Ha 6,2 % (p<0,05) mopiBHAHO 3 aHAJIOTIYHUMHU
MOKAa3HUKAaMH TBApUH KOHTPOJBHOI Tpymawu.
3pocranns axktuBHocTi [Tl Ta COJ] Oyno
HeBiporigHe (Tabm. 1). Haromicts,
3aCTOCYBaHHA LUTpPaATy XpoMy HE CIpPHUAIO
BipoTiHOMY 3pOCTaHHIO aKTUBHOCTI
AHTHOKCHJIAHTHUX €H3UMIB y KpoBi KopiB II
JTOCJIITHOT TPYyTIH.

BxitouenHs g0 pauioHy kopiB IV
JOCIIIIHOT  TPYNMU  KOMIUIEKCHOI  KOPMOBOI
N00aBKHU y BUIVISJII LIUTPATy XpPOMY Ta CEJIeHY
COPUSIIO  3pPOCTaHHIO y KpOBI  TBapuH
aKTUBHOCTI ~ AQHTHMOKCHJAHTHUX  €H3HMIB,
ocoommBo [Tl Ha 1- Ta 2-My MicAIIx
BignoBimHo Ha 22,7 % (p<0,02) ta 16,5 %
(p<0,05) mopiBHAHO JO KOHTPOJIIO.

AHami3yloun OTpUMaHi pe3ylbTaTH,
CHIJ BIA3HAYMUTH, 110 BKJIFOUEHHS J10 PalllOHy
nobasok Xpomy Ta CeneHy  CHpHUAIO
MiABUIIEHHIO AaKTUBHOCTI aHTHOKCHIAHTHOI
CUCTEMH B OpraHi3Mi KOpIB JOCHiTHUX TPYIL
3a 1mumX yMOB  3HIKYBaBCS  CTYIIiHb
MEPEeKUCHOTO OKHCHEHHA IIMiAiB y IJIa3Mmi
KpOBI TBapuH, Mpo 110 cB1AYUTH piBeHb ['1] Ta
TBK-akTUBHMX MNpOAYKTIB. 30Kpema, Oibll
BUPaXEHI 3MIHH CIIOCTEPIraiucs y KpoBi KOpiB
I ta IV mocnigaux rpyn. Tak, KOHIIEHTpaIlis
I'TI y mma3mi kposi kopiB III  mocmigHOT
TpynH Ha 2-My MicCsIli 3TOAOBYBaHHS 100aBKU
saum3mwiacs Ha 11,8 %, a TbK-aktuBHHX
MPOAYKTIB HAa 1- 1 2-My MicsAUsAX AOCTIIKEHb
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— Ha 21,6 % (p<0,01) 1 14,8 % (p<0,05)
BIJIIIOB1IHO. Brxirouenns MPOTSITOM
JOCIIITHOTO TEpioy M0 CKJIaay parlioHy
TBapUH LUTPATy XpOMYy Vy TIO€IHAHHI 3
LUTPATOM CEJIEHY CHPUSIIO 3HIKEHHIO Y KPOB1
kopiB IV gocnigHoi rpynu koHuentpauii I'TIT
BianmoBigHO Ha 7,5 % (p<0,05) 1 17,1 %
(p<0,01) Ta TBK-akTMBHHX NpOIYKTIB — Ha

16,6 Ta 14,4%
KOHTPOJTIO.

[TiaTBepmKEHHAM CTHMYJTIOBaHHS
AHTHOKCHJIAHTHOI CHCTEMU TBapUH JOCIITHUX
rpyn n100aBKaMu, OCOOJIMBO CEJICHOBMICHUMHU,
OyB BHIIMI BMICT y KpOBI PETHHONY Ta,
0CO0IMBO, O-TOKO(EepoTy TOpPIBHSIHO 10
KOHTPOJTIO.

(p<0,05) mOpiBHAHO 10O

Tabauys 1

AKTHBHICTh AHTHOKCHUAAHTHUX (epMeHTIB, BMicT npoaykTis IIOJI Ta peTunoly i a-Tokodeposy y KpoBi kopis
3a 3roA0BYBaHHSI LMTPATY XpoMy Ta cejeHy (M+m, n=3-4)

[epioan AOCITIHKESHHS
[Noxazuux I'pyna :
MiATOTOBYHIH JTOCTITHUH, MICSI[b 3T0JTOBYBaHHSI
1 2

Katanasa I 3,58+0,15 3,48+0,13 3,57+0,05

MMOJ'lb/MI" 11 3,99+0,18 3,58+0,14 3,86+0,12
Gica/xB 111 3,65+0,22 3,99+0,05* 3,79+0,06*

v 3,43+0,19 3,97+0,15 3,63%0,11

I 1 27,1£2,00 23,8+0,88 29,14+0,90

HM(’)HB I 1I 28,2+1,55 24,7+0,72 31,0091

GinKa/xB III 27,3+0,53 25,4+1,40 30,5+0,99
) v 26,7+0,43 29,2+1,48* 33,9+0,71*

I 1,39+0,04 1,29+0,08 1,28+0,09

COJL, | 1,43£0,11 1,44+0,02 1,33+0,03

y.o/mr Oinka III 1,39+0,04 1,48+0,05 1,39+0,05

v 1,34+0,06 1,46+0,06 1,30+0,02

I 1,54+0,02 1,99+0,05 1,87+0,05

I'TLII, II 1,48+0,04 1,95+0,01 1,79+0,03
on.E/mn 111 1,51+0,01 1,96+0,02 1,65+0,02*
v 1,46+0,04 1,84+0,02* 1,55+0,02%%*

s — I 5,91+0,15 6,44+0,26 5,76+0,16

. 11 5,95+0,20 6,14+0,11 5,56+0,21
Eﬂ%ﬁiﬁf i 5,96+0,17 5,05+0,14%* 4,910,13%
v 6,18+0,12 5,37+0,02* 4,93+0,14*
1 0,639+0,02 1,097+0,05 1,200+0,02

Perunoun, 11 0,555+0,03 1,037+0,07 1,218+0,03
MKMOJIB/J il 0,574+0,04 1,000+0,06 1,330+0,05
v 0,628+0,06 0,992+0,10 1,288+0,05
I 12,57+0,42 13,41+0,21 14,64+0,64

a-Tokodeport, 11 13,27+0,39 13,71+£0,30 14,96+1,03
MKMOJIB/TT 111 13,01£0,47 14,11£0,14* 16,68+0,45*
1\ 12,88+0,73 13,90+0,19 17,06+0,41%*

Ipumimka: y uid 1 HACTYIHHUX TaOMUILIX BIPOTiOHICTH PI3HUIF MK KOHTPOJIBHOIO 1 JOCHIAHUMH TPyIaMu

BpaxoByBaiu *— p<0,05; ** — p<0,01

Tak, ©wa 1- Ta 2-My MicsIsx
3TOZIOBYBaHHS IIMTPATy CEJIECHY y KpPOBI KOPIB
I rpynu migBuIIyBanach KOHLIEHTPAIS o-
Tokodepoiy BiAmoBigHO Ha 5,2 % (p<0,05) Ta
Ha 13,9 % (p<0,02). 3ronoByBaHHs IPOTATOM
JIBOX MICSIIIB IUTPATy XpOMY y TOETHAHHI 3
LUTPATOM CEJIEHY CTUMYJIIOBAIO 30UIbLICHHS
Ha 16,5 % (p<0,05) BMicTy LIbOTO BITaMmiHy Y

kpoBi TBapuH IV rpymu. IlinBumienns
KOHIICHTpaIlii PETHHOJY Y KPOBI TBApUH YCIX
JOCIITHUX TPYT HA 2-My MICSIIi 3r0I0BYBaHHS
MiHEpaJTbHUX J00aBOK 0yJIO HE3HAYHUM.
[MutpaTr ceneHy cHpusiB 30UIBIICHHIO
BMICTY PETHHOJY Ta 0-TOKO(eposy B MOJIOI
kopiB Il mocmigHoi rpymu (tabn. 2).
Biporigno Buma Ha 19,7 % xoHIEHTparllis
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PETHUHOJIY B MOJIOIII IIUX KOpiB OyJja BiIMiueHa
Ha 2-My Micsli 3roJJOBYBaHHs N00aBKH, a O-
ToKO(hepoIy Ha 1- 1 2-my wmicsamax
nochimkeHb BiamoBigHo Ha 7,8 % (p<0,01) 1
10,4 % (p<0,05) mopiBHSHO 3 aHAJIOTTYHUMU
MMOKAa3HUKAMH TBapUH KOHTPOJBHOI TPYIIH.
[loeqHaHHS UTPATy CEJNEHY i MUTPATy XPOMY
CTUMYJIIOBAJIO TiABUIIEHHIO KOHIICHTpAIlil -
Tokodeposry B mojori kopiB IV mocmimnoi
rpynu Ha 1-My MicsIi 3roA0BYyBaHHS 100aBKU
Ha 4,6 % (p<0,05).

AHaN3YIOUH Pe3yNbTaTH JOCIIKEHb,
mpeacTaBieHi y  mid  Tabmuimi, MOXKHA
BiJ3HAYNUTH, 10 CEJICHOBMICHI  J00aBKH
CIPUSIOTH 30UTBIIICHHIO BMICTY 0-TOKO(epoIry
Ta petuHONy B Mouomi kopiB III ta IV
nocmigaux — rpyn  3aBasku  CeneHy
CTPYKTYPHOMY CIIEMEHTY CH3UMY
TJIyTaTIOHIIEPOKCUIA3U, KUK Oepe aKTHUBHY
y4acTh y poOOTI aHTHOKCHJIAHTHOI CHUCTEMHU,
10 3MEHIITy€ BTPATH [IUX BITaMiHiB.

Tabnuysa 2

Ioxa3zuuku 6io0rivHoi HiHHOCTI MOJIOKa KOPIiB 32 3r0J0BYBaHHSI IUTPATy XpoMmy Ta ceaeny (M+m, n = 4-5)

[epioan pociimKeHHS
[Toka3znuk I'pyna p = T
O1IrOTOBYMI JIOCHIAHUM, MICSILIb 3TOJJOBYBaHHs
1 2

I 1,22+0,05 1,37+0,07 1,42+0,06

Biramin A, II 1,03£0,08 1,21+0,06 1,34+0,04
MKMOJIB/JT 111 1,21+0,03 1,44+0,08 1,70+0,10*
v 1,09+0,09 1,59+0,09 1,58+0,05

| 5,12+0,13 5,2340,05 5,46+0,08

Birawmin E, 11 5,21+0,08 5,31+0,12 5,88+0,20
MKMOJIB/JT III 4,86+0,24 5,64+0,07** 6,03+0,19*
v 5,05+0,07 5 47+0,09% 5,57+0,09

I 4,07+0,21 3,72+0,22 3,67+0,22

Kup, % i 4,12+031 4,17+0,15 3,86+0,20
I 3,94+0,20 3,89+0,10 3,74%0,11

1\ 3,98+0,11 3,99+0,11 3,824+0,18

I 3,04+0,04 2,98+0,07 2,96+0,06

Binoxk, % II 3,05+0,03 3,21+0,14 2,914+0,05
I 2,99+0,03 3,12+0,09 2,9540,15

v 2,93+0,05 3,20+0,09 3,08+0,05

I 4,85+0,07 4,52+0,10 4,7340,09

Jlakro3a, % II 4,85+0,06 4,96+0,15%* 4,75+0,07
I 4,76+0,05 4,78+0,05* 4,69+0,26

v 4,69+0,03 4,96+0,04** 4,78+0,05

| 8,53+0,12 8,01+0,20 8,31+0,17

C3M3, % 1T 8,53+0,09 8,39+0,15 8,16+0,14
il 8,37+0,09 8,13%0,18 8,3120,44

v 8,24+0,14 8,24+0,14 8,28+0,09

I 28,3+0,86 27.7%0,66 27,5+0,50

Fycrnia, °A | 27,6+0,63 29,3+0,21%* 26,6+0,74
’ I 27,240,60 28,9+0,43 26,9+0,48

1\ 27,2+0,93 28,9+0,11 28,24+0,47

3a moka3HUKaMu 010JIOT1YHOI HiHHOCTI Ha 5,8% (p<0,05), uwurpar ceneHy —

MOJIOKO KOpIB JOCHITHUX TPYIl CYTTE€BO HE
BIJIPI3HSIIOCS BiJl MOJIOKa KOpiB KOHTPOJBHOI
rpynu. Biporigni 3MiHU BigMiYeHI JUIIE Yy
MOJIOII KOpiB Ha |-My Micsii 3rofoByBaHHS
nobasok. Tak, 1nMTpar XpoMy CHpUSB
BIpOTiIHOMY  WiJBHIIEHHIO Yy  MOJIOII
KoHIeHTpauii sakto3u Ha 0,44 % Ta rycTuHu

30UIbIIEHHIO BMICTy Jiakto3u Ha 0,26 %
(p<0,05), a muTpar XpoMy y TMOE€IHAHHI 3
UTPAaTOM CeleHy I IBUTICHHIO
KOHIIeHTpanii mporo mokaznuka Ha 0,44 %
(p<0,01). Ha mpyromy Micsii 3rofoByBaHHS
KOPMOBHX 00aBOK CIIOCTEPITAETHCS
301TBIICHHS BMICTY XHpY y Mool kopiB II,

The Animal Biology, 2013, vol. 15, no. 2

146



Bionoris tBapun, 2013, 1. 15, Ne 2

III Ta IV pocnmigHuX Tpyn TMOPIBHSHO 3
KOHTpOJbHOW BimmoBigHo Ha 0,19, 0,07 Tta
0,15 %.

Sx BuAHO 3 TabmuIi 3, 3rOAOBYBaHHS
100aBOK CITPHSLIIO MI1IBUIIIEHHIO
CepenHbOI000BUX  HANOIB MOJIOKAa  KOPIB
MPOTSTOM TEPIIUX JBOX MICSIIIB JIAKTAIlli.
binbm BupakeHI 3MIHHM I[HOTO TIOKa3HUKA
CIIOCTEpIrajgucss y TBapuH Ha 2-My MICSIIl
3roJloByBaHHs 100aBOK. Tak, KOpOBH, SKi
OTpUMYBaJId J100aBKY Yy BUIVISAAl LUTPATy
Xpomy, BiJ3Havammcs BHUIIIUMH

CepeTHLO0I000BUMHU HaJ0sIMHU MOJIOKa
MOPIBHSIHO 3 KOPOBaMHU KOHTPOJIBHOI TPyIH Ha
6,5 %, a TBapuHHU, SKI OTPUMYBAJIU IUTPAT
CeJeHy mume Ha 2,8 %. Hartowmicts,
MO€THAHHS X J100aBOK CIIPHSLIO
MiBUIIICHHIO MOJIOYHOT MPOIAYKTHBHOCTI Ha
9,3 %.

XapakTepHO, IO MOJIOKO  KOpIiB
JOCIIIIHUX TPYN BiA3HAYANOCA ACIIO BUIUM
BMICTOM JKHpYy, OJHAaK, Iii 3MiHU Oy’u
HEBIpOTiIHI.

Tabnuys 3

Jlo0oBuii Haftili M0JIOKA KOPIB 32 3roI0BYBAHHS IUTPATIB XpoMYy Ta ceseHy, Kr (M+m, n = 4-5)

Iepioau AOCIIHKEHHS
T'pyna MiArOTOBYHI JIOCJIIIHUH, MICSILb 3T0I0B
, YBaHHS
1 2
I 19,3£1,53 21,8+1,37 24,7+1,56
| 18,4+1,34 22,1+1,48 26,3+1,38
il 18,120,85 21,0+0,68 25,4+0,83
v 20,2+1,88 22,6+£2.12 27,0+£0,95
OTxe, BKJIIOUYEHHS J0 CKJIaay paiioHy peTuHoIy, a-TOKO(epory Ta KUPY

kopiB IV gociigHOTl rpynu J00aBKU Y BUTIISAII
LUTpaTy XpOMy Yy IMO€JHAHHI 3 LUTPATOM
ceeny (30 mMxr Cr Tta 25 Mkr Se/kr c.p.
KOPMY) CHPHUSIO 3pOCTaHHIO aHTHOKCUAAHTHOT
aKTUBHOCTI Ta IHTEHCHBHOCTI METa0OIIUYHUX
MpOLIECIB B OpraHi3mi TBapuH, Y pe3yJbTaTi
940ro B KPOBI Ta MOJIOLI KOPIB IiJBUIINAIACH
KOHIIGHTpALlil 0-TOKOQEepoay Ta PEeTHHOY,
JaKTO3M Ta, J10 NMEBHOI MIpHU, )KUPY 1 IPOTEIHY
MOpiBHSIHO 3 TokazHukamu kopiB II 1 III
JIOCTITHUX TpPym Ta KOHTpoJbHOW. Kpim
LBOTO,  KOMIUIEKCHa  J00aBka  cCHpusia
MiABUIIEHHIO  MOJIOYHOI  MPOTYKTHBHOCTI
TBapuH Ha 9,3 % Ta KUPHOCTI MOJIOKA — Ha
0,15 % TIOPIBHSIHO 3 AHAJIOTTYHUMU
MOKa3HUKaMH KOHTPOJIBHOI IPYIIH.

BucHoBxku

1. 3ronoByBaHHs LUTpaTy ceneny (25
MKI' Se/KTr' C. p. KOpMY) CHPHUSUIO 3POCTAHHIO
aKTHUBHOCTI Katanasu Ha 14,7 %, miaBHUIIEHHIO
KOHIeHTpamii o-Tokodepony Ha 13,9 % Ta
3MeHIIeHHI0 BMicTy y ix kpoBi I'TIJT Ta TBK-
aKTUBHHUX TPOMYKTIB BiamoBimHo Ha 11,8 i
14,8 %. MomnoyHa MNPOAYKTUBHICTb TBapUH
migBumryBanacst Ha 2,8 %, a BMICT y MOJIOLI

30imprryBaBcs BimmoBigHo Ha 19,7, 10,4 Ta
0,07 %.

2. 3acTocyBaHHS OpTaHigyHOI JOOABKH Y
BUIJISAI  LIUTPATy XpoOMy Y TO€IHAaHHI 3
mutpaToMm cesneny (30 Mxr Cr ta 25 Mkr Se/kr
C. p. KOPMY) MPOTITOM JIBOX MICAIIIB CIIPHUSLIO
3pocranHi0 aktuBHOCTI [Tl Ha 16,6 %,
301IBIIEHHIO BMICTY 0-TOKOo(eposy Ha 16,5 %
i sumwkenHio koHmeHtpauii ['TIJI ta TBK-
aKTUBHUX MPOIYKTiB BigmosimHo Ha 17,1 Ta
24,4 %. JlobGaBka CTUMYJIIOBAJIa IIiABHUINCHHS
MOJIOYHOI MPOAYKTUBHOCTI KOpiB Ha 9,3 % Ta
301UTBIIEHHS BMICTY B MoJoti xxupy Ha 0,15 %.

IMepcnexTuBu noJaJbIINX
mocaimkens. HeoOXimHO OOCITIIWUTA BIUIMB
3roJIOByBaHHs OIOTE€HHUX MIKPOEJIEMEHTIB,
BUTOTOBJICHUX 3a JOTIOMOTOF0
HAHOTEXHOJIOTi, Ha BiJITBOPIOBAJIbHY
3/IaTHICTh KOPiB, 30€pekKEeHICTh OTPUMAHOTO
MOTOMCTBAa Ta WOr0 TOCHONAPCHhKO-KOPHUCHI
MIOKa3HUKH.
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