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Annomayus. XpoM BXOIUT B TPYIILY ICCEHIIMATBHBIX MUKPOIIIEMEHTOB U yYaCTBYET B OKHCIIH-
TEJIBHOM CTpecce M OOMeHe BemlecTB. M3 M3BECTHBIX ()OPM XPOM B YIBTPAIUCICPCHOM COCTOSHUH CTH-
MYJHpPYyeT aKTHBHOCTD MHIICBAPUTEIBHBIX (PEPMEHTOB, SIBISIETCS O0Jiee JOCTYIHBIM U aKTUBHBIM. B nman-
HOM HCCIICJIOBAaHMH OBUI MPOBEIAEH CPABHUTEIBHBIA aHAN3 BIMSHUS yIbTpaauctepcHbix gactuil (YY)
Cr,03 m mukonuaata xpoma (PicCr) Ha mepeBapUMOCTh ITUTATEIIBHBIX BEIIECTB U aKTHBHOCTD ITHIIEBAPH-
TENBHBIX ()EPMEHTOB B UCKYCCTBEHHOM PyOIIe METOJOM in vitro. OOBEKT HCCIeNOBaHUS — PyOIIoBast KU~
KOCTB, B35ITast OT TEJAT Ka3axCKoil 6eI0roaoBoil MOPOABI B BO3pacTe 9 MecsIeB depe3 XPOHIMUECKYIO (H-
cTyiy pyoua. Jns uccriemnoBanus ObLTH HCIIOIB30BAHBI yibTpamucnepcHple yactuilbl Cr,O3 U opranuye-
ckasg popma Chromium Picolinate. JJononautensnoe BBenaeHue YU Cr,Os B palimoH 10CTOBEPHO YBEIH-
YUBAJIO TIEPEBAPUMOCTh CYyXOr0 BEIECTBA OTHOCUTENLHO KOHTpoys Ha 6,9 %, a PicCr — Ha 12,7 %
(P<0,05). YOIIOBOH >KHJIKOCTH IPH BBEJECHUH OIBITHBIX 00pa3lloB MOBHINIANACH AKTHBHOCTH ITHIIEBa-
PUTEITBHBIX (DEPMEHTOB — aMHJIa3bl U MPOTeasbl. Tak, OTHOCUTEIHHO KOHTpOJsI B | 0Opasie oTMedanoch
yBEJIMUCHHE aKTHBHOCTH amuiasbl Ha 69,4 %, a mporeas — Ha 31,4 %, Bo Il oOpasiie — cooTBETCTBEHHO Ha
42,6 % u Ha 63,6 %. buoxumudeckuii aHanu3 pyOIOBOM KUIAKOCTH MOKa3aj, YTO BKIIOUECHUE XpOMa, He
3aBUCUMO OT (hOPMBI, CITOCOOCTBOBAJIO CHIYKCHUIO YPOBHsI Kablwsl ¥ ob1iero 6enka B I u Il skcniepumen-
TaJbHBIX TPYIIax OTHOCHTEIHHO KOHTPOJIbHBIX 3HaUCHUH. YpoBeHb ¢ochopa, HA000POT, YBEIUIUBATICS
B aByX rpymnmnax. Takum oopazom, YU Cr,O3 u PicCr B OMOTHYECKHX J103aX YJIyYIIaloT IepeBapuMOCTh
CYXOr0 BEIIECTBa KOpMa, YTO BBIPA)KAaeTCsl MOBBIIICHHONW aKTHBHOCTBIO (PEPMEHTATUBHBIX IPOIECCOB B
pyOIIOBOI KHUIKOCTH.

Knrwoueewie cnosa: tensra, kazaxckas 0eJIoronoBas nopoaa, KOpMICHHE, XpOM, yIbTpaguciIepc-
HBIE YaCTHIIBI, PyOIIOBast JKUIKOCTh, MUIIEBAPUTEIbHEIE (DEPMEHTHI, TICPEBAPUMOCTh
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Abstract. Chromium is included in the group of essential trace elements and is involved in oxida-
tive stress and metabolism. Of the known forms, chromium in the ultradispersed form stimulates the activ-
ity of digestive enzymes, it is more accessible and active. In this study, a comparative analysis of the ef-
fect of ultrafine particles of Cr,O3 and chromium picolinate (PicCr) on the digestibility of nutrients and the
activity of digestive enzymes in an artificial rumen was carried out using the in vitro method. Ruminal
fluid taken from 9-month calves of the Kazakh white-headed breed taken through a chronic ruminal fistula
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is the object of the study. Ultrafine Cr20s particles and the organic form of Chromium Picolinate were
used for the study. Additional introduction of Cr,O3 UFPs into the diet significantly increased the digesti-
bility of dry matter relative to the control by 6.9%, and PicCr - by 12.7% (P<0.05). The introduction of
experimental samples increased the activity of digestive enzymes - amylase and protease in the ruminal
fluid. So, relative to the control in the sample I, an increase in amylase activity by 69.4%, and proteases -
by 31.4%, in sample II - by 42.6% and 63.6%, respectively, was registered. Biochemical analysis of rumi-
nal fluid showed that the inclusion of chromium, regardless of its form, contributed to a decrease in the
level of calcium and total protein in the experimental groups I and II relative to control values. Phosphorus
levels, on the other hand, increased in two groups. Thus, Cr2O; and PicCr UFPs in biotic doses improve
the digestibility of dry matter of the feed, it is expressed by an increased activity of enzymatic processes in
the ruminal fluid.

Keywords: calves, Kazakh white-headed breed, feeding, chromium, ultrafine particles, ruminal
fluid, digestive enzymes, digestibility
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BBenenue.

MuKposIeMeHThl HeOOXOAUMBI MOTUTACTPUIHBIM JKUBOTHBIM, ITOCKOJBKY OHH CIyXKaT BaKHEH-
MK Ko(hakTopaMu U KOMIIOHEHTaMU (pepMEHTOB ISl pa3MyHbIX Ononorudeckux mporeccoB (Pajarillo EAB
et al., 2021). B pesynbrare BHICBOOOKICHUS U3 MHUIIM M aCCUMUJISAIUU B JKEIyIOYHO-KUIICYHOM TPaKTE
OHH CIOCOOCTBYIOT MOBHIIICHUIO TIEPEBAPUMOCTH IMUTATEIBHBIX BEMIECTB U CTAOMIEHOCTH MHUKPOQIOPHI
JKeITy TOYHO-KUIIeuyHoro Tpakrta (Swecker WS, 2014).

OTeuecTBEeHHBIMU U 3apyOEKHBIMH HCCIEI0BATEISIMUA YCTAHOBIICHO, YTO OJHUM U3 HE3aMEHHUMBIX
MHUKPOAIIEMEHTOB IJIsl OPTaHN3Ma KUBOTHBIX SIBISIETCSI XpoM. OH COAEPIKUTCS BO BCEX OpTraHax M TKaHsX,
CTHMYJIIPYET POCT ¥ PAa3BUTHUE KUBOTHBIX, YIACTBYET B OCTEOTeHE3e, 0OMEHE OCIIKOB, YTIIEBOIOB, KHIPOB,
mporieccax KPOBETBOPCHHUS, B3aMMOJICHCTBYET ¢ (pepMEeHTaMu, TOPMOHAMH, HYKJICHHOBBIMU KHUCIOTAMH U
ButamuHamu (bomotun E.B. 2012; Kokopes A.A. u np., 2004).

XpOM OTHOCHTCS K TIEPEXOIHBIM METAJUIaM, KOTOPBI UTPAET PEUIAIONLYI0 POIb B OKACIUTEIEHOM
ctpecce n oomene BemectB (Che D et al., 2019). MeTtabonn3M Xxpoma >KHU3HEHHO BayKeH JJIS yJIOBIETBO-
peHust TOTPEOHOCTH YKUBOTHBIX B TOJICPKAHIUH HOPMAJIHHBIX OMOJIOTHUECKUX M METa0OIHMUCCKUX (PYHK-
U, 1 HECOOITIO/ICHIE UJIH NPEBBIIICHNE TOTPEOHOCTH B ’TOM MUKPOAJIEMEHTE MOKET IIPUBECTH K Aedu-
IUTY WA TOKCUYHOCTH cooTBeTcTBeHHO (Anderson GJ et al., 2017; Wodzanowski KA et al., 2020).
HMeHHO OATOMY paIOHBI XKBAaYHBIX )KHBOTHBIX 00€CTICUNBAIOT MUHEPATFHBIMU TOOABKAMH B BHUIIE YIIb-
tpaaucnepcHsix yactull (LLeiina E.B. u ap., 2020a).

XpoM B yJibTpamuciepcHod (opMe CTEMYIHUPYyET aKTHBHOCTH IHIICBAPUTCIBHBIX (EPMEHTOB,
YTO BBI3BIBACT M3MEHEHHE MHIEeBapUTeNbHBIX nporeccos (Leina E.B. u np., 202006). B py6ue npu 3Tom
U3MEHSCTCS KOHIICHTPAITHS JIETyYnX JKUPHBIX KUCIIOT, aMMHUAKa, CMEIIAETCS KUCIOTHO-IIETI0YHOE PaBHO-
BECHE, YTO B JATbHEHIIIEM TPUBOIUT K M3MEHEHUSIM B cucTeMe «OakTepuu-nipocteiimme» (Mupommsukos W.C.,
2017; Cobellis G et al., 2016).

Henab uccienoBanus.

[TpoBecTu cpaBHUTENBHBIN aHANU3 BIUSAHUA yinbTpaaucnepcHbix yactun Cr,Os u PicCr Ha mepe-
BapUMOCTDH MUTATEIBHBIX BEIIECTB M AKTHBHOCTDH MHUIIEBAPUTEIHHBIX (PEPMEHTOB B PyOIle METOJIOM «in
Vitroy.

MaTtepuaJjbl M METOABI HCCJIEI0BAHNS.
O0BeKT ucciaenoBanus. PyOmoBas ’KUIKOCT OT TENAT Ka3aXxCKoM OeIoroioBoil MOpOABI cpea-
Hel maccoit 220-225 kT, Bo3pacToM 9 MecsIeB ¢ XpoHHYecKoi (ucTtyioit pyoiia.
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OOciy>xuBaHNE KUBOTHBIX M 9KCIEPHUMEHTAIbHBIE MCCIIE0BAaHHS OBUIM BBITIONHEHBI B COOTBET-
CTBUU C MHCTPYKIHUSAMU M PEKOMEHJAIUSIMU POCCHMCKUX HOpMaTHBHBIX akToB (1987 r.; [Ipukaz MuH-
3apaBa CCCP No 755 ot 12.08 1977 «O mepax 1o JalbHEUIIEMY COBEPIIICHCTBOBAHUIO OPTaHU3aI[MOH-
HBIX (hopM pabOTHI C HCMOIB30BAaHNEM SKCIIEPUMEHTAIBHBIX JKUBOTHBIX») U «Guide for the Carre and Use
of Laboratory Animals» (National Academy Press, Washington, D.C., 1996). IIpu npoBegeHun uccieno-
BaHMH OBUIM MPEATIPHHATE MEPBI, YTOOBI CBECTH K MUHUMYMY CTPaJaHHUs KUBOTHBIX M YMEHBIICHUS KO-
JMYECTBA UCCIIEIOBAHHBIX OIMBITHBIX 00Pa3IIOB.

Cxema 3kcnepuMeHTa. HayuHble nccienoBaHHsS BBIIOJHEHBI Ha 0ase LleHTpa KOJIEKTHBHOTO
MOJIB30BaHUs | JlabopaTopuil «HaHOTEXHOIOTHH B CEIbCKOM X03siicTBe» PDeepantbHOr0 HaAyYHOTO LEeH-
Tpa OMOJIOTUYECKUX CUCTEM U arpoTexHojoruii Poccuiickoii akajjeMiuu HayK.

Jnst ananuza Oput chopMHUpOBaHbI 3 00pasiia: B KauecTBE KOHTPOIIS UCIIOJIb30BAJH MIICHUYHBIC
otpy6wu, I obpazen — mmennynsie otpyou+Y AU Cr,03 (0,2 mr/kr xopma), 11 o6pasern — mmeHnIHBIE OTPY-
o6u+CrPic (265,1 mr/kr KOopMma).

Jns viccneaoBanus OBUTH MCIIOJIB30BaHbI yibTpaauciepcHbie yacTuilbl Cr,Os, MomyYeHHbIE METO-
oM miasMoxumudeckoro cuate3a (OO0 «IlnatmrHa», r. MockBa, Poccust); opranudeckas ¢opma Chro-
mium Picolinate ("Nature’sBounty, Inc.", CILIA). Ilepen BkIroueHHEM B palMoOH H3ydaeMble BEUIECTBA
JucrieprupoBaiii B ¢usnonorndeckom pactope ¢ nomomnipto Y3JIH-2T (35 kI, 300 Bt, 10 MxA, 30
MHH).

Hccnenoranus mepeBapuMoctu cyxoro BemectBa (CB) m MukpoOmoma pyOlia mpoW3BOIMIH
METOJIOM in Vitro TO CHEeIUaJU3NPOBAaHHOM METOAMKE: MOJENbh «HUCKYCCTBEHHOTO pyoOma» ¢
UCIIONIb30BaHNEM yCTaHOBKU-HHKyOaTtopa «ANKOM Daisy II». B xauecTBe aucriepcnoHHOH cpenbl Oblia
BBIOpaHa AUCTHIUIMPOBAHHAS BOJA.

Y GUCTYNBHBIX JKUBOTHBIX Hepe3 3 yaca Mocie KOpMIICHHS Opajy MpoOBl pyOIIOBOTO COEPKIMO-
ro, KOTopble (GMIBTPOBANIN Yepe3 4 cJI0s Mapiid U MHKyOHUpOBaJIM B HCKYCCTBEHHOM pYOIle MU MTOCTOSH-
Ho# Temneparype +39 °C B Teuenue 48 gacos. [1o okoHUaHHIO HHKYOAMU 00pa3ibl IPOMBIBAIUCH U BbI-
CYIIMBAIUCH Tpu Temnepatype +60 °C 10 KOHCTaHTHOTO Beca.

KoadhpunmenT mepeBapuMOCTH CyXoro BEIIECTBA i1 Vitro BBIYUCIIN KaK Pa3sHUIYy Macc oOpasna
KOpMa C MEIIOYKOM JIO | TIOCIIE JBYXCTAMIHON MHKYOAIUY Mo cienyromeit Gpopmyie:

K=(A-B)/Cx100 %,

rae: K — koo duuueHT nepeBapuMoCcTy CyXoro BellecTBa Kopma, %o;

A —ucxomnas Macca 1 (oOpaser; KopMa ¢ MEIIOYKOM), MT;

B — macca mocne nByxcraauitHON HHKyOamuu (00pa3ser] KopMa ¢ MEIIOYKOM), MT;

C — ucxonHas Macca 2 (oOpaser] kopMa 6e3 Macchl MEIIOYKa), MT.

U3mepeHne akTHBHOCTH MAaHKPEATHIECKUX (EPMEHTOB IPOBOIIIIOCH CIEAYIOIIUME METOIaMU:
ompesielIeHne aMuias3bl — 1o ruaposnsy kpaxmana (baroes I1.0K., 2001) ¢ ucnosnb3oBannem KOK-3 (nmu-
Ha BOJHBEI — 670 HM) M BBIpR)KEHHEM B MT' pacUICIUIEHHOTO KpaxMana | MiI XuMyca B TeUCHHE OJTHON MH-
HYTBI, IpOT€a3 — IO PACLICIUICHUIO Ka3enHa MO I'aMMepCTeHy NpH KOJIOPUMETPUYECKOM KOHTpPOJIE Ha
K®K-3 (nmuHa BosHbI — 450 HM).

Konnenrpamuio MakposnemeHToB Ca, P B pyOI10BO# *KHAKOCTH IPOBOANIN Ha aBTOMAaTHIECKOM
onoxumudeckoM ananmuzarope CS-T240 ¢ momompr0 KOMMEpPYEeCKMX HaOOpOB Ui BETEpUHAPHU
«InaBetTect».

OGopynoBanue u TexHuueckue cpeacrBa. UWccmemoBanuss BemosHensl B [IKIT BCT
PAH http://ukn-6ct.pd. YcranoBka-uakybatop «ANKOM Daisy II» (Mmogudukammm D200 u D200I).
Tepmocrat TC-1/80 CITY (OO0 «Amennc UmxuaupuHry, T. Hmwxanit Hosropon, Pocenst), KOK-3 (mmm-
Ha BoJjHBI 670 HM, Poccus), aBTomaTuueckuii onoxumudeckuii ananmmzatop CS-T240 («Dirui Industrial
Co., Ltd», Kuraii), kommepueckue Onoxumuueckue Habopsl ais BetepuHapuu «JlumaBerTect» (3AO
«JIMAKOH-JIC», Poccus).

CratucTnyeckasi 00padoTka. PacuéThl BRIIOIHSIIN C TOMOIIBI0 O(QUCHOTO MTPOTPAMMHOTO KOM-
wiekca «Microsoft Office» ¢ mpumenenuem nporpammsl «Excel» («Microsoft», CILIA) ¢ oOpaboTkoi
nmaHHbBIX B «Statistica 10.0» («Stat Soft Inc.», CIIIA) ¢ ucnons3oBanueM Metoguk ANOVA. Cratuctude-
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ckasg 0o0paboTka BKJIIOHasia pacu€r cpeanero 3HaueHusa (M) u craHgapTHble OoMOKU cpeaHero (£SEM).

JlocToBepHOCTh pa3inuyuii CpaBHUBAEMBIX IOKas3areseil ompenensun 1o t-kpureputo CrbozieHTa. Ypo-
BEHb 3HAYUMOU pa3HUIIbI ObLT ycTaHOBJIEeH Ha P<0,05.

Pe3yabTaThl Hcciie10BaHUIA.

IepeBaprMOCTb CyXOro BellecTBa KOHTPOJBHOTO palioHa (IMIEHWYHbIe OoTpyOn) coctaBmma 65,9 %.
Hononuurensaoe Beeaerue Y /U Cr,O3; B panMoH JOCTOBEPHO YBEIWYHMBAJIO IEPEBAPUMOCTE CyXOro Be-
IeCTBA OTHOCUTEIHHO KOHTPOJISI Ha 6,9 %, a mukonuHara xpoma — Ha 12,7 % (P<0,05) (puc. 1).
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Puc. 1 — IlepeBapumMocTh CyX0ro BellecTsa 00pa3ua KOpMa npH JI0NO0JHUTETbHOM BKJIIOYEHUH
pa3JM4HbIX hopM xpoma, %
Figure 1 — Digestibility of dry matter of the feed sample with an additional inclusion
of various forms of chromium, %
[Ipumeuanne: ** — P<0,05 mpu cpaBHEHNUHU ¢ KOHTPOJIEM
Note: ** — P<0.05 when compared with the control

Bricokast mepeBaprMOCTh CyXOTo BeIlecTBa PallioHa B OINBITHBIX I'PyINIax oOyCIOBJIE€HA MOBBI-
meHneM (pepMEHTATUBHBIX MPOIlecCcOB B pyoiie. Tak, B pyOIIOBOM KUIKOCTH MPU BBEJACHUU OMBITHBIX 00-
pa3moB 3a(pUKCHPOBAHO MOBHIIICHNE AKTHBHOCTH MUIICBAPUTEIBHBIX (DEPMEHTOB — aMHJIa3bl U IPOTEas.
OTtHOCHTENBHO KOHTPOJIS B | 0Opasie oTMeueHo yBeIndeHne akTHBHOCTH aMiIa3sl Ha 67,7 %, a mpoTteas
—Ha 31,4 %, Bo Il o6pasie — cooTBeTcTBeHHO Ha 42,6 % W Ha 63,6 % (Tadm. 1).

Tabnuia 1. AKTHBHOCTH NMUIIEBAPUTEILHBIX (DEPMEHTOB B PYOIIOBOM KHIKOCTH: aMHJIA3bI
U NIpoTeas3bl, MI/MJI/MHH
Table 1. Activity of digestive enzymes in the ruminal fluid: amylases and proteases, mg/ml/min

I'pynna / Group
IMoka3arenn / Indicator KOHTPOJIb/
I I
Control
Awmunaza,mr/mi/mus / Amylase, mg/ml/min 2813,3+127,2 8716,7+44,1*** 9800+115,5%**
ITpoteassl,Mr/mi/MuH /Proteases, mg/ml/min 800+115,5 1166,7+33,3%* 2200+£115,5%**

[pumeuanne: ** — P<0,05; *** — P<0,001 mpu cpaBHEHUH ¢ KOHTPOJIEM
Note: ** — P<0.05; *** — P<0.001 when compared with the control

Buoxumudecknii aHanu3 pyOIOBOH KUIKOCTH MOKa3all, YTO BKJIOYCHHE XpoMa, HE 3aBHCHMO OT
(hopMmbI, criocoOCTBOBANIO CHIKEHHIO YpoBHA Ca oTHOCHTENbHO KOHTpOis mpu Hammunu Y /Y Cr,O3 Ha
2,8 %, a npu PicCr — Ha 4,9 %. Takas e TeHIEHIMs Oblla OTMEUCHA U B OTHOIICHHH YPOBHS OOIIETO
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oenka, B I u Il oOpasnax JaHHBINA MMOKa3aTeNlb HE3HAYWTEIBHO CHIDKAICS OTHOCHUTEIHLHO KOHTPOJIBHOTO
3Ha4yeHus (puc. 2). YpoBeHb P B onbITHBIX 00pasiax otiauyancs Ha 24,7-32,6 % OTHOCHUTEIBHO KOHTPOJIS
B CTOPOHY YBEIHYCHHUSI.

“ I =1 I KoHTtponb/Control
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P, mmonb/n/ P, mmol/I
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Puc. 2 — U3MeHeHue KOHIEHTPAIUM Kaabuus, pocdopa (MMoab/ 1) 1 o01ero 6eaka (r/J)
B pPyOLIOBOIi ;KHKOCTH NPH BKJIKYEHUH Pa3HbIX opM Xxpoma
Figure 2 — Changes in the concentration of calcium, phosphorus (mmol/l) and total protein (g/1)
in the ruminal fluid when different forms of chromium are included
[Ipumeuanue: ** — P<0,05 npu cpaBHEHUH ¢ KOHTPOJIEM
Note: ** — P<0.05 when compared with the control

OO0cy:kaeHne MOJIYYeHHBIX Pe3ybTaToB.

BaxapiM nokazareneM MeTabOTHIEeCKUX MPOLIECCOB B OPraHU3MeE SIBISETCS MEPEBAPHUMOCTD ITUTA-
TEJNBHBIX KOMITOHEHTOB KOPMa, COOTBETCTBEHHO, YeM BHIIIE MIEPEBAPHMOCTD, TEM BBIIIE UX YCBOSIEMOCTD
U OOJbINE BBIXOJ MpOMyKimu. [Jis yBeIHYeHHs EepEeBAPUMOCTH MUTATEIBHBIX BEIIECTB B JKEIYIOYHO-
KUIICYHOM TpPAaKTe >KBAYHBIX >KUBOTHBIX HEOOXOMUMBI pa3paboTKa paIiOHOB M IMOJTOTOBKA KOPMOB K
CKapMJIMBAHHIO, 8 TAKXKEe HAJIMYME B HUX OMPENCIIEHHOTO KOJIMYECTBA BCEX IMUTATEIFHBIX BEIIECTB, B TOM
gucine u MuHepanbHbIX (bonotun E.B. 2012; Kokopes B.A. u np., 2004).

OCHOBHBIM OPTraHHYECKUM HUCTOYHHKOM XPOMa SIBIIACTCS MUKOJHMHAT XpOMa, OPTaHHMYECKUN HUC-
TOYHHUK XpoMa, 0ojiee YeM B JECITh pa3 OMOJIOTHUECKU JOCTYIHBIN 10 CPAaBHEHUIO ¢ HEOPraHHMYCCKUMHU
ucrounukamu (Lyons SM, 1994). B manHOM HcclieJoBaHHH MMOKa3aHa OoJbIas OWOJOCTYITHOCTh TTHKO-
JMHATA XpOoMa MPU CPABHEHHU C YIbTPAJIUCIEPCHOW (OPMOI TAHHOTO 3JIEMEHTA, OTMEYEHO IMOBBIIICHHE
nepeBapumocTu CB panuona na 7,4 %.

Y bpTpagucepCcHbIe YacTHIIB XpOMa, a TakKKe MUKOJIMHAT XpoMa aKTUBH3UPYIOT SHTEpPONaHKpea-
TUYECKYI0 HUPKYJLIHUIO MHUIIEBAPUTENBFHBIX (DEPMEHTOB, BO3ACHCTBYSI ONMHAKOBO HAa KOHTAKT C AKTHUB-
HBIM neHTpoM ¢epmenTa (Jlebenes C.B. u np., 2018). Manble 1035l 3THX MHKDPOJIEMEHTOB MOBBIIIAIOT
MeTaboIM3M Kenesa, a Ooblue, Ha00opoT, MoHmkaroT (Ani M et al., 1992).

JloGarmneHue B 00pasiibl MEIIOYKOB ¢ OTPYOsiMU yIBTpamuctiepcHbix yactuil CryOs B no3e 0,2 Mr/kr kopMa u
CrPicB nmo3e 265,1 MI/Kr KOpMa 3HAYHTEIHHO MOBBIMIATIO NIEPEBAPUMOCTH CYXOTI'0 BEIIECTBA OTHOCUTEIIHLHO
KOHTpoJIA Ha 6,9 %, a nukoiuHara xpoma — Ha 12,7 %. Beicokue noka3artenu nepeBapuMoCTH CyXOro Be-
IIECTBA CIIOCOOCTBOBAIHN YBEITUUCHUIO AKTUBHOCTH MHUINEBAPUTEIEHBIX (DEPMEHTOB PyOIIOBOM KHUIKOCTH:
B | oOpasie nopelmaiack ammiaza Ha 69,4 %, a nporeaza — Ha 31,4 %, Bo Il oOpasne — Ha 42,6 % u Ha
63,6 % OTHOCHUTEIBHO KOHTPOJISL.
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B uccnenoBanuu leiinsr E.B. ¢ komreramu (20200) nomonauTeIbHOE BBEICHNUE B pariionsl Y /(U

XpoMa UMEJIO Pa3HOHAIPABICHHOE BIMSHUC HA aMIJIOIUTUIECKYIO aKTUBHOCTH OMBITHBIX TPYIIT. AKTHB-

HOCTb amuiia3el Bo Il rpymnime oTHOCUTENBHO OCHOBHOIO pallioHa MoBblIanachk Ha 2,8 %, a 10 CpaBHEHHIO

¢ KOHTpoJIeM Oblta gocToBepHO HIwKe Ha 38,5 % (P<0,05). YpoBeHp aktuBHOCTH AaHHOTO (pepmenTa B [V rpym-

I OTHOCHUTEIIEHO KOHTPOJIHOTO MOKa3aTelsl ObLT JOCTOBEpHO HIbke Ha 63,3 % (P<0,05), a oTHOCHTEBHO
I rpymiost — Ha 59 %.

3akiouenue.

Brenenne B pammonsl Y/IU Cr,0;, a Takke MUKOJIMHATA XpoMa B OMOTHUYECKOH J03€ MO3BOJISET
MOBBICUTH TIEPEBAPUMOCTh CYXOT'0 BEIIECTBA KOPMa, CTUMYJIUPYET (epMEHTATUBHBIC MTPOIIECCHI B pyoOIIe,
VBEIIMYHBAs aKTUBHOCTH IMHIIEBAPUTEIHHBIX (DEPMEHTOB B PyOIIOBOM KHUIKOCTH.
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