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I deKTHBHOCTL HCNIOJIL30BAHNS B KOPMJICHUU CBHHEI POOHOTHKA B COUCTAHMH ¢ (pepMEHTHBIM NIPENapaToM

A. A. Yepnsapcknii

PaccmarpuBaeTcss BnusHUE KOMIUIGKCHOI'O CKapMIMBAaHUA MpobuoTuka [IpoTexTo-akTuB U (epMEHTHOro mpenapata
Marepasa Ha IPOOYKTUBHEIE KadecTBA MOJIOJHAKA CBUHEH. Y CTaHOBIEHO, YTO BBICOKUE MPHPOCTHI IONYIHIN OT )KUBOTHBIX,
KxoTopeiM nob6asismn IIporekro-akTuB U3 pacdera 3 T Ha 1 kr xomOukopMma (1,5 r Ha 10 Kr KHBOI Macchl) ¢ IEPBOTO THSI
TIpOBEICHHS OIbITa 1 B TeueHue 90 cyrok, a Mamepa3y — ¢ 61-ro gus u B TedeHne 60 cyrokx. Manepasy 10o0aBIsuId B pallioH
u3 pacuera 0,5 kr Ha 1 T kKopMa. B pe3ynbTate Npon3BoACTBEHHOH NPOBEPKH YCTAHOBIEHO, UTO BBEACHHE B PAIIMOH MOJIO-
HSKa CBUHEH KOPMOBBIX 100aBOK ITO3BOJIMIIO YBENNUNTE BaIOBOH IPHPOCT KUBOI MacChl )KHBOTHBIX 110 CPABHEHHUIO C KOHT-
poneM Ha 6,46 I TpU OTUHAKOBOM yYPOBHE MX KOPMICHUS, UTO CIIOCOOCTBOBATO MOMYUICHIIO 39,23 TpH UHCTON MpUOKIIN Ha
TOJIOBY B TIEPHOJ BHIPAITHBAHIIS.

KoaroueBble ciloBa: MOJORHSAK CBHHEH, panmoHEI, mpoOuoTnk ITpoTekTo-akTnB, depMeHTHBIH mHpemapar Marepasa,
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BIOXIMIYHI TOKA3ZHUKM TA TIPOJIYKTUBHI AKOCTI KYPEH-HECYYOK
3A BUKOPUCTAHHS HAHOYACTHUHOK JIOKCUAY LIEPIIO

Hageneni pe3yipTaTu JOCIiKEHB 11010 BUBYECHHS ¢(hEKTHBHOCTI KOPMORBOI 100aBKkHy “HaHomepiit” mis Kypel-HecydoK,
if BrMB Ha O10XIMIYHI NTOKA3HMKH, SHIICHOCHICTD, SKICHI TOKA3HUKY S€b Ta 30epekeHHs nTuili. ExcriepuMeHTaIbHO BCTa-
HOBJICHO TO3MTHBHY JiF0 JIOCIIDKEHOI MOOABKH Ha S€YHY NPOIYKTHBHICTH KypeH-HECydoK, HE BiIMi4€HO HETaTUBHOTO
BIUIMBY Ha OlOXiMiYHI MOKAa3HUKU KPOBI, SIKICTh S€YHOT MPOAYKIIii. Y 3acTOCOBYBaHil /1031 HAHOKPUCTANIYHHUN NiIOKCH TIe-
pifo He aKyMYITIOETBCS B SHIAX 1 TapeHXiMaTO3HNX OpraHax MTHII.

KitrouoBi ciioBa: MTaxXiBHUITBO, aHTHOKCHAAHTH, HAHOTEXHOJIOTIT, TIOKCUA TIEPito, KYpH-HECYUKH, OIOXiMIUHI MTOKa3-
HHKH, SI€YHA TPOLYKTHBHICTb.

IHocraHoBKka npodiiemMu. Y Cy4acHOMY NTaxXiBHULTBI OJHI€I0 3 aKTyalbHUX MPOOJEM € aKTUBALlis
aJanTarifHIX MOXKIMBOCTCH TTHUIN 3 MCTOKO TNJIBUILICHHS PIiBHSA iX MPOLYKTHBHOCTI Ta 30CPEKCHHS.
B yMoBax mpoMHCIOBOTO YTPUMAHHS 3MiHIOFOTLCS TIPUPOJIHI YMOBH ICHYBAHHSI TITHIIL, TIOPYIITYETHCS TO-
MeOCTas3, 110 MPU3BOIUTE JI0 TIOCHIIEHHS TIEPeOiry MPOIIECiB MEPOKCHIAINT, 3HKEHHS aKTUBHOCTI CHCTEMH
AHTHOKCUIIAHTHOTO 3axUcTy (AO3) Ta rabMyBaHHS MPOLECIB POCTY, NOTIPIICHHS SKOCTI npomyKuii. Oa-
HHM 13 IIDTSIXIB BUPIIISHHS [ILOTO MUTAHHS € TIOMIYK 1 3aCTOCYBAHHS HOBHX TIPEIIapartiB, sIKi CIPUSFOTH ITij1-
BUIIEHHIO aJIaNTaIliiHAX MOMIIMBOCTEH OpraHiaMy, iIHTEHCHBHOCTI POCTY Ta PO3BHUTKY TITHIIL.

AHaJIi3 ocTaHHIX Jociimkens i my6uikaniid. Ha mouatky XXI CTONITTS WHPOKI MEPCTICKTUBH OIS
OJCpXKaHHA aJalTOTCHHIX Ta aHTUOKCUIAHTHYX TPETapariB 3 YHIKATbHIME BIACTHBOCTSIMH BiIKPUBAIOTh
HaHoTexHoorii [1-4]. TpuBanmii 4ac 3 METOIO MiJIBUIIEHHS POJIYKTHBHOCTI POCITHHHHUIITBA Ta TBAPUH-
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HUIITBa BUKOPHCTOBYIOTE JIAHTAHOIMH — crioirykul JlanTtany, Llepito Tomo. 11i eneMeHTH i3 aTOMHIM HHC-
nom Bin 57 (La — JlanTan) mo 71 (Lu — Jlroretriit) 3HaxoagThest y 3 TPy MEPiOAUIHOI CUCTEMH CIICMEHTIB.
J7st miABUIIEHES MPOAYKTUBHOCT] TBAPHH 1 MITUII BUKOPUCTOBYIOTH KOMIUIEKCHI MpENapaTy, 110 MiCTATh
nekinpka tanTanoinis (La, Ce). E¢ekTHBHICTE IX BUKOPHCTAHHS JOBEACHO PI3HUMHU aBTOpaMHu [5, 6]. Hosi
MIEPCIEKTHBH BUKOPHCTAHHS JJAHTAHOIAIB, K 3aC00iB MOKpaIeHHs 0i0JI0TigHOI GYHKIUI opradi3my, Biak-
puBaroTh HaHoTexHoMorii. [lokazano, 1Mo mepexia AIOKCUITY Tepilo y HAHOKPUCTAIUYHAN CTaH TTOCHITIOE
Horo 610J10TTYHY aKTHBHICTE Ta JO3BOJISAEC ONTHMI3YBATH XapakTep BHYTPIITHbOKTITHHHEX PeaKIlii 3aBs-
Ku igakTuBarii akTBHUX (opM Okcureny (ADO) y kmituHi [8]. Ha choromni HakomdeHo 6araTo mepe-
KOHJIMBHX JIAHUX, SKi BKa3yIOTh Ha BOKIIMBY POJIb CHCTEMH aHTHOKCHIAHTHOTO 3axucTy (AO3) B MexaHi-
3Max aJanTalfi opraHisaMy ITHII 0 YMOB pO3BEJICHHS Ta Jii cTpec-(akTopiB. B yMoBax okcumaTuBHOTO
cTpecy, kKo yTBopeHHsI ADPO 3HAYHO 3pocTac, TyXKe BaKKO 3arl00IirTH HOIMKOIKEHHIO OCHOBHHX Opra-
HIB 1 CHICTEM OpraHizMy TUTbKH 33 paXyHOK MPUPOIHOTO pe3epBY aHTHOKCHIaHTiB. CydacHa crpateris 6o-
POTHOM 13 OKCHJIATUBHUM CTPECOM Tiepei0auae BBE/ICHHs €K30TCHHUX aHTHOKCHIAHTHHX TIPEraparTiB, AKi
MAIOTh 3IATHICTB 10 PeIMKIIizalii (pereHepaitii) aHTHOKCUIAHTHUX BIACTUBOCTEH Ta MPOJIOHTOBAHOCTI .
Hanoxpucraniuamii giokcwn nepiro (HJL[) — yHixambHII Tomi(GyHKITIOHATRHNN MaTepiai, MepCIeKTHB-
HiCTh BUKOPUCTAHHS SIKOTO y 0araThb0X HAayKOBUX c(epax MOB'S3aHO 3 KOMILIEKCOM OCOOJMBUX (i3UKO-
XIMIYHIX BIACTUBOCTEH, III0 BKITIOYAIOTH HecTexioMeTpito OKCHUTeHY, ITOTYXHI aHTUOKCHIAHTHI BIAaCTH-
BOCTI, @ TAKOX 3aICKHICTh OTPUMAaHUX e(heKTiB BiZ po3Mipy dacTok. Ha choroHi JOCITiIKSHHIMHI BiTIH3-
HSHUX Ta 3apyODKHMX JIOC/IIIHUKIB BCTAHORBIJICHO no3uTuBHUiA Brye HJ[I] Ha penpoaykTtuBHy (hyHKIIiHO
N1a00paTOPHUX TBAPUH, SEYHY MPOIYKTUBHICTD [EPEIICIIiB, 3a CTaHIB, 1110 CYIPOBO/DKYIOTHCS aKTUBAILIEIO
MIPOOKCHIAAHTHHX TPOIIECiB — PETHHOMATISIX, KapAioireMil, xeopodu AnplreiiMepa Ta iH. |7, 9-12].

Meta poGoTH — BUBUCHHS BILUIMBY KOPMOBOI j00aBku “Hanoliepiii” Ha MeTaboiuHi MOKa3HUKH,
S€YHY [TPOJAYKTUBHICTH Ta 30€PEIHKCHICTH MITHIIL.

Marepian Ta MeToau A0CTiKeHb. HayKkOBO-rOCTIONApCHKHI TOCHI IMPOBOIIIIA Ha KypsSX-HeCydKax
kpocy «Lohmann Brown» y HHIII Bimoriepkiscskoro HAY. Jlns mpoBeaerHs gociiny 0ymo chopmoBaHO
3a NPUHIMIOM aHajioriB 2 rpynu no 50 rosiB kypoyox Bikom 150 nuiB. Ilapamerpu Mikpokiimary Ta pa-
IIOHN y 000X rpynax Oyiau 0JIHAKOBUMH 1 BIJITIOBIIATIA BCTAHOBIICHUM HOPMAaTHBAM.

Kypu-Hecydyku KOHTPOIBHOI TPYIIH OJIepXKyBalu OocHOBHUH pattion (OP), 3rimHo 31 BKazaHUM pe-
IENTOM, 1110 3abe3nedyBano iX moTpedy B MpoTeiHi, eHeprii, Makpo- Ta MiKpoelieMeHTaxX. BripoioBx
20 THXHIB JIOCHIHY TPYIy BUNOIOBalIM IpenaparoM Hawxorepili (HAHOYACTHHOK JIIOKCHIY [EPIiO-
HAILTL) [11], 3 po3mipoM "gacTok 1<n<5 HM, cTaOLTi30BaHUX MHUTPATHOK OOOIOHKOK Yy 1031 8,6 MI/a
npoTsAroM 14 mHiB, micis 7-OeHHOI MepepBH Kypc MOBTOPIOBAM. MaTepianoM Ui JOCTIKEHHS CITy-
ryBaJia CHpOBAaTKa KpOBi Ta s Kype. Big0ip mpod kpoBi y Kypel-HecyqoK Jiisi 0i0XiMIYHUX JOCIi-
TKCHB TIPOBOJMIIH 35KUTTEBO 3 MIIKPHIIOBOI BEHHU.

IIpoBoaumn gocmimkeHAss 010XIMIYHMX TTOKA3HUKIB: BU3HAYANN BMICT 3aralbHOTO MPOTEIHY, ce-
YOBOI KHCJIOTH Ta KPCATUHIHY, aKTHBHICTH ajaHinaminotrpanchepasu (AnAT), acnapraramiHOTpaHC-
tepaszn (AcAT), 3araibHUX B Ta X0JECTEPOy, Kalbllifo, hochopy, KapoTHHY Y JKOBTKY, MOP-
(hoMeTpHYHUX TOKA3HUKIB s€lb. 110 3aBepIIeHHI BUMTOIOBAHHS HAHOIEPII0 Y 310paHuX AUIIX 1 TKAaHU-
HaxX BHYTPIIIHIX OpraHiB Kypei-HecyqIoK OyB IPOBEJICHUI CIEMEHTHUI aHalli3 3 METOI0 BU3HAYCHHS
BMicTy Ce. BHyTpiliHi opranu BiOMpany ojipa3y Iiciist JeKariTanii nTriti. BUMiproBaHHs TpOBOIHIN
Ha aTOMHO-eMiciliHomy cniekTpodoTometpi Shimadzu ICPE-900 3 akcioMHuM orisaoM miasmu. Joc-
mimKyBaHi 3pa3ku Macoro Bif 0,5 mo 2 r MiHepanizyBanu y koHueHTpoBasiii HNO; 3a momomororo cu-
CTEMH MIKpOXBHIILOBOTO po3kiany Mars 5 (200 °C, 20 xB). Jocimpkennst nposeneni y TOB “Hano-
MenTex”. Yei orpumani 1u@poOBi JaHI ONpanboOBYBAIX 3a JOMOMOIOKO KOMITIOTEPHOI TpOrpaMu
Microsoft Excel MmeTomom BapiawiiiHoi cTaTucTuku. BiporinHiCTh OTpUMaHMX pe3ylbTaTiB BUPAXOBY-
BaJIM 3a J1oroMoroto Tabimii CTeioeHTa.

PesyabTaTu gocaigkeHs Ta ix ooropopenHs. Jlani tadymiii 1 cBijuars, mo 6i0XiMIUHI TOKA3HU-
KU KPOBI Kypeli-HeCyUOK y Mepiof MPOBEICHHS IOCTiAY 3HAXOOUINCS B MekaX (Di3ionoridyHoT HOPMH.
3a NoCIipKeHHsI TTOKa3HUKIB BipOTIHUX BIAMIHHOCTEH MK TpyIamMH He BHSBIIEHO, ajieé TPOTATOM
YCBOTO JIOCIIIIY CriocTepiranacst TeHISHIIis 10 301IbIIEHHS BMICTY 3arajibHOTO OiJiKa, 3arajibHUX JIilti-
IiB Ta KaIbII0 y JOCTIIHIN TPYIIi KypeH.

Tpancaminazu X04 i He € B TOBHOMY PO3YMiHHI CIOBa OpraHocnelivHIMu (epMEeHTaMH TICUiHKH,
OJTHAK 1 y KITIHIIT, 1 B €KCTIEPIUMEHTI € JIIarHOCTHYHUM ITOKA3HUKOM TTONTKOKEHD MEeTiHKA. BCTaHOBIEHO,
o y Kypei JOCITiAHOT TPYIH BiIOYBACTLCS TEHACHIIIS 10 3HIKEHHS akTHBHOCTI ACAT Ta ATAT y KpoBi.
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Taky 3MiHy aKTHBHOCTI aMiHOTpaHc(hepas y KpOBi TBapHH JOCIIAHOI TPYIH MOXKHA IMOSICHHUTH IIEBHOIO
TeMaToNpOTEKTOPHOIO JI€F0 HAHOYACTUHOK JIIOKCHJTY TEPil0, 110 BCTAHOBIICHO B iHIIMX JIOCTIDKECHHSX [S].
PiBeHb KpeaTHIHY, CCUOBOI KHCIOTH, XOIECTepory Ta ocdopy Y KpoBi IITHIL TOCIiTHOT IPYIH 32 BKIIO-
YeHHSI HAHOYaCTHHOK JIOKCHAY IIEPII0 CYTTEBO HE BiIPi3HABCS Bill KOHTPOIIO.

Taomu | — BioxiMiuni MoKa3HHKH CHPOBATKH KPOBi Kypeii-Hecy4yok, M+m, n=5

TToxaznnk KontponsHa rpyna HocninHa rpyna
SaraapHuit OIJIOK, I/1T 35,58 £3,947 42,8 +4,967
Anp0ymind, % 48,64 +4,422 48,16+3,509
CeuoBa KMCIOTa, MMOJIL/JI 1,22 +0,232 1,10+0,352
Kpeatunin, MKMOJIB/J1 84,5 £6,54 81,2528
AcAT, MMOJIB/TOI X 2,57+0,123 2,36 +0,089
AnAT, mmoub/roaxi 0,26+0,038 0,210,019
3ar. mimigu, /1 10,76 +1,395 11,57+1,691
XoJecTepoi, MMOJIB/I 1,82+0,372 1,92+0,542
Saranpamii Ca, MMOJIB/JI 2,7240,364 3,12+0,377
Docdop, MMOIIB/ 1T 1,68+0,203 1,54+0,329

Pict, HecydicTh Ta SKICTh SI€1lb € OCHOBHUMHY KiTBKICHUMH 1 AKICHUMH TIOKa3HHKAMH MPOAYKTHB-
HOCTI Kypel-HeCcy4oK, a TAaKOXK i MOKa3HUKOM piBHs riepediry 610XiMiYHUX MPOIIECIB.

Bceranosieno, 110 BUIIOIOBaHHS KypsIM-HECYUKaM HAHOLEPIiO y J103i 8,6 MI/J1 O3UTUBHO BILIUBAE
Ha iX SICYHY MPOMYKTHBHICTh. Pe3ynbTaTi JOCIiMKeHb CBiUaTh, 0 Y BCI Mepiou AOCHTIKeHb HEeCY-
YicTh KypeH JOCHiZHOT TPyIH MEPEBHUIyBaia IPOAYKTUBHICTh HECYIOK KOHTPOIBHOI rpynH. Buxopu-
CTaHHS Y JIOCJIJIHIH IPYITi HAHOKPUCTAIIIYHOI'O JIOKCUJTY LIEPII0 CIPHUSIO OTPUMAHHIO IIPOTATOM BChO-
ro mepiofy JOCTiTy HeCydocTi Ha cepeqHto Hecydky 132,1 miT. semp, TOAl K Y KOHTPOIBHIHN TPy,
HECYYiCTh Ha CepelHI0 HeCcyduKy cknamana 122,2 mr. senb. 30epekeHiCTh Kypel y HOCHimHil Tpymi
oyna 98 %, kourpossHoi — 94 %. Maca sielb — OCHOBHUH IMOKA3HUK, SIKUH pa3oM 3 HECYYiCTIO BH3HA-
Yae sleuHy MPOAYKTUBHICTE NTHIli. KiNbKiCTh SI€THOT MacH, 0JIepKanol Ha HECYUKY Y Kyper JIOCHiTHOT
rpynu Oyna Ha 7,5 % Oinblie HDK y KOHTPOJIbHIN TPyTIi.

Sk maca 1 popma serp, BelnrKe 3HAYCHHS Ma€ TaKOX AKICTh ITKAPATYITH, OCKITBKH Bifl Hel 3aiekaTh
0ill sielth (30BHIIIHS 1 BHYTPIIIHS HACIUKa, BUTIKAHHS), 3/1aTHICTh JIO TPHUBAJIOro 30epiranus, MiKpoOHA
Oeariexa 1 BUBOAUMICTb SI€lTb. Y TOCIITHUX Kypel iHaeKe (GopMu il OyB y MeKaxX CTaHAAPTHUX PO3Mi-
PiB, SIKi BH3HAYaIOTh MAKCUMAJIbHY BHBOAMMICTB. Maca Ta TOBIIMHA IIKapalyly si€lb y Kyped JociiaHoT
IPYIH BIPOTiIHO HE BiJpi3HsIacs BiJi IOKa3HUKIB KOHTPOIBHOI TPYIIH, aJic Majia TCHJICHITIIO Ha 301IbIIICH-
wst. 3acrocyBannst HJIIT s Hecyqok 3yMOBHWIIO TIiJIBHIICHHS G10JIOCTYITHOCTI i JICTIOHYBAHHS B YKOBTKY
stenb Kapotury (P<0,05), 1o To3UTHBHO BIDIMBAE Ha IHKYOAIiHHI SKOCTI S€EIIb.

TakuM YMHOM, JOBEJICHO, IO 3aCTOCYBAHHS B TOJIBII KypeH-HECYHYOK HAHOYACTUHOK JIIOKCHTY
1epiro 3a0e3neuye BUIUI PIBEHB MPOJIYKTUBHOCTI BITHOCHO KOHTPOJIO, HE TPOSIBIISIFOUN IIPU IIbOMY
HETaTUBHOT'O BIUIMBY Ha AKiCTh TOBAPHUX s€lb. [IpoBeeHNT aTOMHO-eMICIHHII aHaTi3 CBiUUTh, 110
y 3aCTOCOBYBaHIM 1031 HAHOKPUCTANIYHUHA JIOKCUA LEPito HE aKyMYIIOETbCS B OLIKY, KOBTKY, IIKa-
pasTyIni SIAILS, JIETeHsIX, TMEYiHIli, HUpKaxX 1 SHIeNnpoBoji Kypei-HecyIoKk Ta He TiepeBHIye (HOHOBUX
3HAYCHb Y KOHTPOIII.

BucHOBKM Ta HepCcHeKTHBH MOJAJIbLIINX HOCTiZKeHb. EKCIIEpUMEHTAIBHO BCTAHOBIICHO TO3U-
THUBHY JIIT0 JIOCIIJKEHOT JIOOaBKH Ha S€YHY TPOJYKTHBHICTh Kypei-HECY4OK, He BiJIMIY€HO HEeraTHB-
HOT'O BIUIMBY Ha 010XiMiYHI TOKa3HUKH KPOBI, SIKICTh sIEYHOT MPOAYKILii. Y 3aCTOCOBYBaHiH /1031 HAHO-
KpHCTaNIYHAN TIOKCHI LEPit0 HE aKyMYIIOE€TCS B SHIAX 1 MAPEHXIMATO3HUX OpraHax MTHLI.
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Buoxumuyeckue noka3arenn U NPOAYKTHBHbIE KAUeCTBA Kyp-HeCyllleK NPH UCHOJH30BAHHH HAHOYACTHII JIHOK-
cujia uepus

I0.M. Wlagypa, M.SA. CnuBaxk, B.C. butouknii, O.M. Measnuuenko, U.U. Cornnuenko, O.b. Llepbakos,
O.A. lemuenko, H.M. KoJjiobak

TMpuBeneHbl pe3ysibTaThl UCCACA0BaHUH u3yueHus ddexTnBHOCTH KOPMOBOH 00aBkK “Hanouepuit” ajis Kyp-Hecyllek, ee
BIMSIHYSL Ha OMOXMMHYECKHE MOKA3aTeNH, THIeHOCHOCTh, KaYeCTBEHHbIE TOKA3aTe M U] W COXPAHHOCTh TITHITHL. JKCIIepUMEH-
TaJIBHO BEISBIICHO MO3UTHBHOE JICHCTBUE MICCIEIOBAHHON 0OABKI Ha SMYHYIO TIPOYKTUBHOCTE Kyp-HECyIleK, He OTMeYeHO Hera-
THBHOTO BIIMSIHUSI HA OMOXMMHUYECKHE MOKA3aTes N KPOBH, KAYECTBO SIMUHOM MPOAYKLMK. B HCMOIb30BAHHOM 103¢ HAHOKPHCTAILITH-
4ECKUH IMOKCH] LIEPUst HE aKKyMYJIMPYETCst B iiLiax U MapeHXUMATO3HbIX OPraHax MTHLbL.

KarwueBbie ci10Ba: OTUICBOICTBO, aHTHOKCHIAHTHI, HAHOTEXHOJIOTUH, TUOKCU]T IIepHsl, Kyphl-HECYIIKN, OHOXIMUIeC-
K€ [T0Ka3aTeNd, SUIHAs TIPOTYKTUBHOCTE.
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