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1.0BIIAA XAPAKTEPUCTHUKA PABOTHBI

AKTyaJbHOCTb TeMbl. [Ipobnema HamoiHEeHUS BHYTPEHHETO pPBIHKA
UMIIOPTO3aMEIIAEMbIMU MEXOBBIMH H3JCIUSAMH OTEYECTBEHHOTO IPOU3BOJCTBA BO
MHOT'OM 33aBHCHUT OT MCHOJIb30BAHMS BBICOKOKAUECTBEHHOI'O IyIIHO-MEXOBOTO ChIPbs
u nony padpuKara.

B ycnoBusiX ppIHOYHOW SKOHOMHUKH TPEOOBAaHUS K KAUECTBY IMYIIHO-MEXOBOTO
noirypabpukaTa JOCTATOYHO BBICOKU. MeX MOJKeH HaA&XKHO 3allUIIaTh YeJIOBeKa OT
HEONMAaronpUATHBIX YCIOBUW BHEIIHEH Cpeabl, ObITh JTOCTATOYHO H3HOCOCTOMKHUM,
OPUTOAHBIM JJII OCYILIECTBICHHUS CKOPHSKHO-TIOIIMBOYHBIX IPOIECCOB, 00IaAaTh
XOpPOIIMMHU 3KCIUTyaTallMOHHBIMM CBOMCTBaMH, a TaKK€ TMOJHOCTbIO OTBEYaTh
THTUCHUYECKUM M dcTeTndeckuM tpeboBanusM (becenun A.H., 1983). B atoii cBs3w,
0COOBIN MHTEpEC MPUOOPETAIOT UCCIICIOBAHUS, HAIIPABJICHHBIE HA TIOJYyYE€HUE MYIITHO-
MEXOBOTO TMojydadpukara, 007ada0OMEr0 TOBBIICHHBIMU JKCILUTyaTallHOHHBIMH
CBOMCTBaMU.

Heobxoaumo oTMeTHTH, uTO (OPMHUPOBAHHE TOBAPHBIX CBOMCTB IIKYpPOK
MPOUCXOUT 3aJ0JT0 /0 Hauyajga MPOU3BOACTBA IMYITHO-MEXOBOro Moydadpukara,
emé MpH >KU3HU IMYIIHOTO 3BEps, M 3a4acTyl0 3aBUCUT OT COAJIaHCUPOBAHHOCTU U
ycroitunBoctd kKopmoBoit 0a3bl (ITepensaux H.II., 1981; banakupes H.A., 2014), a
TaK)K€ OT KOMIIETEHTHOTO TPUMEHEHUs OHOJIOTHYECKH AaKTHUBHBIX BEIIECTB,
UCIIOJIB3YEMbIX TIPU BbIpalIMBaHuu yoOoiHoro mononansika (bopmauenko P.B., 2013;
KBaptaukosa E.I'., 2015; Kposuna E.B.,2016).

Uctounnkom BAB Hapsay ¢ JIeKapCTBEHHBIMH PACTEHUSMH, MSICOM H
SHJOKPUHHBIMHU JKEJIe3aMU >KMUBOTHBIX MOTYT CIYKUTh MPOAYKTbl PELUKIMHTA
OTXOJIOB CBIpbsl JKMBOTHOTO MPOUCXOXACHUS. Tak, Hampumep, U3 OTXOJIOB
nepepadOTKU MIEPCTH U TIepa MOXKHO TMOJydaTh KepaTHH — YHUKAIBHBIN 110 COCTaBy
U CBOMCTBaM OE€JIOK, B COCTaB KOTOPOI'O BXOJSAT CEPOCOAEPKALIUE aMUHOKHUCIIOTHI,
KpaitHe HeoOXoauMble TSl (POPMUPOBAHUS BOJIIOCSIHOTO MOKPOBA y MYIIHBIX 3BEPEH;
U3 HEAYyOJICHBIX OTXOJIOB KOXKEBEHHOTO MPOM3BOJICTBA — KOJIJIAr€H, M3 OTXOJOB
MsicoriepepadaThIBAIOIIEH MPOMBIIINIEHHOCTH — FOPMOH 3MU(H3a METaTOHUH.

brnaromaps ~ MHOTOYMCIEHHBIM  (PYHIAMEHTaJbHbBIM W TPHUKIATHBIM
WCCJICIOBAHUSAM TIOSIBWJIACH BO3MOXKHOCTH HCIIOJB30BaTh MpenapaThl KEpaTHMHA B
KayecTBE KOpMOBOH OwomoGaBku st mymHbix 3Beped (benesmosa JI.B., 2006;
bapannesa O.B., 2011,), kommareHa - IS TPOJIOHTHPOBAHHS  JIEHCTBHSA
JEKApCTBEHHBIX M Ouosormuecku axkTuBHBIX BemiecTB ([opamenxo M.M., 1986;
CanoxxuukoBa A.U., 2010), npenaparoB menaronunHa (mateHtsl PO NoNe 2096044,
2219910) kak yCKOpHUTENCH CO3pEBaHMS BOJIOCSHOTO TMOKPOBAa INKYPOK ITyTEM
BIIUSTHUS HA OMOPUTMBI MYIITHBIX 3BEPEH.

B cuny cymectBoBaHMs pa3nuyuHbBIX (DAKTOPOB, OTPUIIATETHLHO BIUSIONIUX HA
BBIXO/] IIIKYPKOBOW MPOAYKIIMH, JIJIsl COBPEMEHHBIX 3BEPOBOAUECKHUX XO35UCTB BEChMa
aKTyaJbHBIM SIBJISICTCS TTOMCK M TPUMEHEHHE OMOJOTWYECKH aKTHUBHBIX MPENapaTos,
CIIOCOOHBIX TIOJIOKUTEIHFHO BJIMATH HA POCT U PA3BUTHE JKUBBIX 3BEPEil, UTO B UTOTE
HE MOXET HE CKa3aTbCsl HAa KayeCTBE CbIPbS M MOJYYEHHOW M3 HET0 KOHEYHOU
MPOIYKIIMU B BUJIE MEXOBBIX H3ICIUN.
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CreneHb pa3pad0TAaHHOCTH TeMbl HCCJIEA0BAHUS

MHoromiaHoBble HCCIEIOBaHUS B OOJACTU H3YUYCHHUS BIUSHUS Pa3IMYHBIX
O010100aBOK Ha MYIIHBIX 3BEpPEil M Ha KAYECTBO IIKYPKOBOW MPOAYKLMHU HAILUIA CBOE
oTpaxkenue B padortax Ilepenpauxa H.II. (1981), Pamomopra O.JI. (1995, 1998)
bamakupesa H.A. (1994, 1998, 2001, 2007), Bmagumuporoit H.}O. (2009), barnonaca
N.N. (2002), James G. Fox(2014), Emet M.(2016).

Bormpochl, cBs3aHHBIE C MOJYYEHHEM M3 OTXOJOB IIEHHBIX OHMOJIOTHYECKU
aKTUBHBIX TMOJIMMEPOB PA3IMYHBIX (OPM M HA3HAUYCHUM, M3JIO0KEHbI B paboTax
CanoxxuukoBoit A.M (1999, 2005, 2006, 2009, 2010 rr.), 'opauenko .M. (1986),
Bapannesoii O.B. (2011), boosuiésoit O.B. (2015, 2016), benesuoroii J1.B. (2006),
Jayathilakan K. (2012), Tsuda Y. (2014), Eriksson B.G. (2017).

OpHako, 10 CUX HOp JIE€TalbHO HE HCCIEJ0BaHa BO3MOYKHOCTb HCIIOJIb30BAHUS
IPOJYKTOB BTOPUYHOM MEpepabOTKU ChIpbS JKMUBOTHOIO IPOUCXOXKACHUS B
TEXHOJIOTUM BBIPAIIMBAHUA MOJIOJHSKA 3BEpe W MX BIUSHUE HA KaueCTBO
HIKYypKOBOM  MpoJayKuuu. B Juteparype BCTpeyaroTCs  HEMHOTOYHMCIICHHBIE
YIOMHHAHUS O IPUMEHEHUH TaKOTO POJia MPEnapaToB B COBPEMEHHOM 3BEPOBOJICTBE.

Hucceprannonnas paboTa BeIToIHEHA B pamKkax cornamenns Ne 14,.607.21.0161
no Tteme: «Pa3paboTka KOMILJIEKCHOM TEXHOJIOTMM JKOJOTMYECKH Oe30MacHOi
yTHWIN3aUUU (PEUUKIMHIA) OTXOJ0B KMBOTHOI'O IMPOUCXOXKJEHUS B ChIPbE HOBOTO
MOKOJICHUST ~ TOBApOB  MEIUIIMHCKOrO,  (papMaleBTHUECKOro, BETEPUHAPHOTO,
KOPMOBOTO M HWHOTO HAa3HAYCHHUsA» MpH (UHAHCOBOM moanepkke MuHOOpHAyKH
Poccuu, ITHUDOP RFMEFI60716X161.

Ileny paHHOTO WCCIENOBAaHUA — U3YYUTh U HAydyHO 0OOCHOBAaTh
1[EJ€CO00pa3HOCTh  KOMIUIEKCHOTO TMPUMEHEHHS B  TPOIECCe  BBIPAIIMBAHUS
MOJIOJHSIKA XOpsi OMOJIOTMYECKU AKTUBHBIX MPOJYKTOB PELUKIMHIA OTXOIOB ChHIPbS
YKUBOTHOTO TIPOUCXOXKICHHUS — KEpaTHHA, KOJUTareHa W MeJaTOHWHA JUIsSl YIydIleHUs
KauecTBa MIKYPOK B ChIphE U Moy padbpukare.

Jliis peanu3anny 1aHHOW 11eH ObLTH CPOPMYITUPOBAHBI CIEIYIONINE 3aAa4M:

1. HapaGotath cyOCTaHIMM KOJUIareéHa W KepaTHHA W3 BTOPUYHBIX PECYypCOB

CHIPbSl KUBOTHOTO TPOMCXOXKJICHUA W OXapakTepu3oBaTh HX (HU3UKO-

XUMHUYECKUE U OUOJIOTMYECKUE CBOICTBA.

2. Tlomyyuth  SKCHEPUMEHTAIBHBIM  METATOHUH-KOJUIATEHOBBIA  KOMILIEKC

MIPOJIOHTUPOBAHHOTO NENUCTBUSA MENakosl U U3y4YuTh €ro CBOMCTBA.

[IpoBecTn u3yueHue kepatuHa u MenakoJsiia B Ja0OpaTOPHBIX YCIOBUSIX.

B  Hay4YHO-XO3SICTBEHHOM OIIBITE OLIEHUTh BIMSHUE MPEATI0KEHHBIX

AKCIIEPUMEHTAJIHHBIX TPETApaTOB HA COCTOSTHUE U PAa3BUTHUE )KUBBIX 3BEPEH.

5. Oxapaktepu3oBaTh KayeCTBO IIKYPOK XOps, MOJYYEHHBIX OT 3Bepeil u3
OMBITHBIX W KOHTPOJBbHBIX TPyHH, B cOOTBeTCTBUHM c TpedoBanusimu ['OCT
11146-65 «IlIxypku xopst 0e10r0, XOpst YePHOTO HEBBIJCIAHHBICY.

6. IlpoBecTn BBIACIKY IIKYpPOK XOps, XapaKTEPU3YIOIMIUXCS HAWITYUIIUMH
MOKa3aTeNIIMU KauecTBa B ChIphE.

7. JlaTb cpaBHUTENBHYIO OIICHKY ToiydadbpukaTa XOps, TMOJYYEHHOTO U3
AKCIIEPUMEHTAIFHBIX M KOHTPOJBHBIX INKYPOK MO KOMIUIEKCY IOKa3aTeleH,
XapaKTepU3yIOIIMX JKCIUTyaTallMOHHbIE CBOMCTBa (COpPT, pa3Mmep, TrpyIma
nedeKTHOCTH, IIBET ¥ PU3UKO-MEXAaHUIECKUE XaPAKTEPUCTUKH).

8. OmnpenenuTh 5KOHOMHUYECKYIO 11€TIECO00Pa3HOCTh MPUMEHEHHUS MPEnapaToB 13

oW



OTXOJIOB CBIPbsl JKMBOTHOTO MPOUCXOXKJICHUS JJi1 TMOBBIIICHUS KadyecTBa

LIKYPKOBOU MPOIYKIUU XOPSI.

Hayuynast HoBU3HA

e BrepBble U3 BTOPUYHBIX MPOJYKTOB PELMKINHTA OTXOJOB ChIPbS
KUBOTHOTO MIPOUCXOKICHUS MOJTy4EHBI u BCECTOPOHHE
pOaHAIM3UPOBAHbI MeNamoHUuR-KON1a2eHOGbLIL Komniiekc
(MEJIAKOJUI), xoropslii ampoOupoBaH B Hay4YHO-XO35HCTBEHHOM
OMbITE JJII CTUMYJISIIIUM POCTa M Pa3BUTHUS MYIIHBIX 3BEpeil, U KepaTuH
Kak OenmkoBas 0Mo00aBKa B KOPM.

e [IponeMOHCTpUPOBAH pPAaBHOMEPHBIM, CTATUCTUYECKU JIOCTOBEPHBIN
€XKEMECAYHBIM MPUPOCT KMUBOU MACChl 3BEPEHM IO CPABHEHUIO C
KOHTpOJIEM B pe3yibTaTe NpuMeHeHuss Menakoia, a TakKxke
KOMILJIEKCHOTO  NPUMEHEHHUsl COJIOOMIM3UPOBAHHOIO KEpaTWHA U
MenakoJna.

e VYCTaHOBIICHO YJIy4IIIEHHE MMOKAa3aTeIe KauecTBa MIKYPOK XOPS B ChIPhE
u mnonydabpukare (copT, pasmep, rpymmna e(eKTHOCTH, TYCTOTa,
MPOYHOCTHBIC XAPAKTEPUCTUKH) TPHU PA3IACIbHOM U KOMIUIEKCHOM
WCIIOJIb30BAaHUU MPETAPATOB HA JKUBBIX 3BEPSX.

e HayuHo 000CHOBaHa NEPCHEKTUBHOCTh MCIIOJIb30BaHUS
OeNoKCOePKAIIMX OTXOJ0B CHIPbSI KHBOTHOTO MPOUCXOXKICHUS IS
MTOBBIIIEHUS KAYECTBA CHIPhs U Moy (pabpukaTa Xopsi.

TeopeTnueckasi M NpaKTHYECKAsl 3HAYUMOCTH PaGOTHI

Teoperudeckass 3HaYMMOCTb PAOOTHI 3aKIIOYAETCS B BBIABICHUM M OLIEHKE
CUHEPTUYECKOTO d(PPeKTa OT COUYETAaHHOTO HCIOIH30BAHUS COIFOOMIM3UPOBAHHOTO
KEepaTuHa B KauecTBE OEIKOBOW KOPMOBOUM OMOA00aBKH, CTUMYJUPYIOIIEH pa3BUTHE
BOJIOCSHOTO TIOKpoBa, M Menakomia (MenaTroHMHA, HMMMOOWIM30BAaHHOTO Ha
KOJIJIareHe), KaK Mpenapara, YCKOPSIOIIero OMOpUTMBI 3BEpe, a TakKe BIIHSIOIIETO
Ha pa3MEpHbIEC XapaKTEPUCTUKH LIKYPKHU.

[IpoBeneHHBIE KOMIUIEKCHBIE HCCIEAOBAHMSI U PE3YJIbTAThI, MOIYYEHHBIE B
X0J/ie Hay4HO-X03gicTBeHHOro onbiTa ¢ npumeHenneM MEJIAKOJIJIA u keparuna, B
yenoBusix  DOI'YII  «Pycckuit  cobomby», TOATBEPKIAAIOT  I11€1€CO00Pa3HOCTh
UCTIONIb30BaHUS MaJbIX KOHIIGHTpAIMii KepaThHa B BUJIE OENKOBOM OMOJ00aBKH K
OCHOBHOMY KOPMY XOps B KOMIUIEKCE ¢ IpenapaTtoM Menakos.

CyIlIecTBEHHBIM  TPEUMYIIECTBOM  YCOBEPIICHCTBOBAHUS  TEXHOJOTUHU
BBIPAILIMBAHUS MOJIOAHSKA XOps SIBJIETCA 3HAUMTENILHOE TOBBIINICHHE MOKa3aTeei
KauecTBa IWIKypOK B ChIpbe U TodydadpukaTe. YCTaHOBIECHO JOCTOBEPHOE
MOBBINICHUE pa3Mepa MIKYpPOK, YBETUYCHHE TYCTOTHI B CHIPbE€ M, COOTBETCTBEHHO, B
noity(abpukaTe, a TakKe MoKazaTesel, BIMSIOUMX Ha HKCITyaTallMOHHbBIE CBOWCTBA
noirypadpukata (IPOYHOCTh, UCTUPAEMOCTD ).

[Iposenénnas B OI'YII «Pycckuii cobomby ampolaiusi 3KCIepUMEHTAIbHbBIX
npenaparoB KepaTuHa U Menakoisia Ha MOJOJHSKE XOps, a TaKXKe JaHHBIE I10
COPTUPOBKE MOJYYEHHBIX WIKYpOK, MOJATBEPKACHBI AKTOM O MPOU3BOACTBEHHOU
POBEpKE.

Ha ocHoBaHuu mnpoBeAEHHBIX HCCIENOBaHUN pa3paboTanbl «MeTonuueckue
MOJIOXKEHUSI [0 HCIOJIb30BAHUIO TMPOAYKTOB BTOPUYHOM TEpepadOTKU  ChIpbA
JKUBOTHOTO  TMPOUCXOXACHHUS [ TIOBBINICHWS KadyecTBa IIKYPOK  XOps»,



YTBEPKIEHHBIE Cekueit 300TeXHUU u BETEpUHAPUU OTJICICHUS
cenbckoxo3siicTBeHHbIX Hayk PAH 21.12.2017 r.

Pe3ynbTarel auccepTalnOHHONW pabOThHl MCHOJB3YIOTCS B y4eOHOM Mpoliecce
Kaeapbl TOBApOBEJCHUS, TEXHOJOTUU CBHIPbs W TPOIYKTOB IKUBOTHOTO H
pactutensHoro npoucxoxiaeHuss umeHu C.A. Kacnmapesana @OI'BOY BO
«MI'ABMub-MBA umenn K.M. CkpsObuna», Tpu YTECHUHM JIEKIUA U TPOBEACHHUH
71a00paTOPHO-TIPAKTUYECKUX 3aHATUA 10 jauciuiuinHaM  «ToBapoBeieHHE U
OKCIIEPTU3a IYIIHO-MEXOBOTO  ChIpbsi» M «TexHomorus Mexa ¢  OCHOBBI
TOBapOBEICHUS rOTOBOM IPOIYKIHN (HanpaBiieHHE HOJArOTOBKHU
38.03.07«ToBapoBeneHue»).

MeTon010rusi M1 MeTObI UCCaeA0BaHUIl. BrimoiHeHne paboThl OCHOBAaHO HA
OOlIEHAyYHOM TMOJXOJ€, BKJIIOYAIOIIEM METOJbl aHallu3a W CUCTeMAaTHU3aluu
TEOPETUYECKOro MaTepuaia, KiacCu(UKaluu, CPaBHEHUS U DSKCIEPTHOW OIICHKH
MPAKTUYECKUX pE3ybTaTOB, METOJIOB MaTEeMaTHYECKOM CTaTHCTHKH.
OKCHEpUMEHTAJIbHBIE ~ UCCJIENIOBAaHUA  NPOBOJWIM  KaKk IO  CTaHAAPTHBIM,
OOUIENPUHATHIM METOAMKAM, TaK M MO0 METOJUKaM, YCOBEPIICHCTBOBAHHBIM aBTOPOM
B XO/I€ BBITIOJHEHUS PaOOTHI.

OcHOBHBIE N10J10KeHNS], BBIHOCHMbIE HA 3alIUTY:

1. TlpogykTsl BTOPUYHOM TEPEpabOTKUM  OTXOJOB  CHIPbSI  KUBOTHOTO
MPOUCXOXKJEHUs (KepaTWH, KOJUIareH, MEJATOHUH) IeJIeco00pa3Ho
WCIIOJIb30BaTh B KayecTBE OMOJ00aBOK B TEXHOJOTHMH BBIpAIIUBAHUS
MOJIOJHSIKA XOPA.

2. DKCHEpUMEHTAIbHO TIONYyYEHHBIE TIpemaparbl KepaTuH U Memnakos,
MPUMEHEHHBIE COBMECTHO, OOECIEUMBAIOT TMOJIOKHUTEIBHOE BIUSHUE Ha
TaKM€ TOKa3aTelM KadyecTBa IIKYpPOK XOps B ChIpb€ Kak COPT, IUIOLIAAb,
T'yCTOTa BOJIOCSTHOTO TIOKPOBA, IpyIa Ae(eKkTHOCTH, a B moiydadpukare —
KaK MIPOYHOCTHBIE XapaKTEPUCTUKHN KOKEBOW TKaHU M BOJIOCSHOTO TTOKPOBA,
CBA3b BOJIOCA C JIEPMOM, HCTUPAEMOCTb.

CreneHb [0CTOBEPHOCTH pe3yabTAaTOB PadoThl. PaboTa BhIMONHEHA Ha
COBPEMEHHOM METOJMYECKOM YPOBHE C MCIOJB30BAHHEM MPUHATHIX B 3BEPOBOJICTBE
METO/IOB  MCCIIEIOBaHUS.  OKCIIEpUMEHTalbHbIE  JaHHbIE  00paboTaHbl  C
UCIIOJIb30BAHUEM METOJOB BapHUALIMOHHOM CTAaTUCTUKUA. AmnpoOainusi OCHOBHBIX
MOJIOKEHUHN JTUCCEPTAIIMOHHON PabOThl OCYIIECTBIEHA B HAyYHOU MEPUOIUIECCKOM
nevaT, Ha KOH(EPEeHIUAX U MOATBEPKICHA aKTaMH MPOU3BOJICTBEHHON MTPOBEPKHU.

BriBonbl U nipeiokenus, chopMyIMpPOBaHHbBIE B JUCCEPTAIH, 0OOCHOBAHBI,
BBITEKAIOT U3 TIOJYUYEHHBIX PE3yIbTaTOB M COTJACYIOTCS C TOCTABJICHHOM IENBIO U
3a1auaMu pabOThI.

AnpoGauuss padoTrel. OCHOBHbIE pE3yJNbTaThl pPabOTHl  JIOJIOKEHBI Ha
BcepoccuiickoMm KOHKypce Ha JIydlllyl0 Hay4YHyl0 paboTy cpeau CTyIEHTOB,
ACIIUPAHTOB W MOJIOABIX YYEHBIX BBICIIMX YYEOHBIX 3aBeleHU MMUHHCTEpCTBA
cenbckoro xossictea Poccmiickorn ®enepaumu, B HOMHHAuu «buomornueckue
Hayku», 2017 (1-i stan — r. Mocksa, 2-i1 atan — 1. bpsiack, 3-if atan — r. OpeHOypr);
3acelaHuy KPYyTJIoro croyia mo teme «/HHOBaIlMOHHBIE pElICHUS B TOBAPOBEACHHUU
CBIPBS, IPOAYKIIMA M PEHUKIUHT BTOpUYHBIX pecypcoB AIIK», Mocksa, 2017; V
MexayHaponHot  koHpepeHuuu —«llepeButuHOBCckMe uTeHus-2018», Mockaa,



HAIMOHAJIbHOM Hay4yHO-TIpakTH4ecko koH(pepeHuuu «ToBapoBereHHE, TEXHOIOTHS
Y DKCIIEPTH3a: MHHOBAIIMOHHBIE PEIICHUS U MEPCIEKTUBBI pa3Butus», Mocksa, 2018.

Ha ocHoBe uccnenoBanuii Obun pa3padotanbl «MeToIuyeckue MOJ0KEHUs Mo
HCIOJIb30BAHUIO  MPOJYKTOB  BTOPUYHOM  NEpepabOTKU  ChIPhS  KUBOTHOTO
MIPOUCXOKJICHUS JIJIsl TIOBBIIICHUSI Ka4eCTBa MIKYPOK XOpsi», YTBepKAEHHBIe Cekiuei
300TEXHUM W BETEPUHAPUM OTIECICHHUS CEJIbCKOXO34MCTBEHHbIX Hayk PAH,
21.12.2017 r.

[Myoankanuu. OCHOBHBIE TIOJNOXKEHHSI JTUCCEPTAllMM OMYyOJIMKOBaHbI B 8
neyaTHblx paboTax, 4 U3 KOTOPBIX — B PELEH3UPYEMBIX HAy4HbIX H3JAHUSX,
pekoMmenaoBaHHbIX BAK PO.

Crpykrypa wu o0bem padorbl. Ilo cBoell  CTpyKType  Hay4dHO-
KBasu(puKalnoHHast paboTa (AuccepTaius) COCTOUT U3 BBEACHUS, MATH TJ1aB, 00LIUX
BBIBOJIOB 1O paboTe, CIHCKA JUTEpaTyphl, npuioxeHuil. Pabora m3noxena na 106
CTpaHUIIAX MAIIMHOMKUCHOTO TEKCTa, COAEPXHUT 4 pucyHka, 26 Ttabmui. Cromcok
autepaTypsl BkItouaer 108 Oubnuorpaduueckux M 3JMEKTPOHHBIX MCTOYHUKOB, W3
HUX 12 MHOCTpaHHBIX, NPUJIOKEHUS NpeACTaBieHbl Ha 11 cTpaHuax.

2. MATEPUAJIBI U METO/Ibl UCCJIEJJOBAHUM

Uccnenoanust mposenensl B 2014-2017 rr. Ha xKadeape TOBapOBEACHUS,
TEXHOJIOTUU CBHIPbsi M TPOAYKTOB >KMBOTHOTO M PACTUTEIHHOTO MPOUCXOKICHUS
umenn C.A. Kacnapesaina ®T'60Y BO MI'TABMub-MBA umenu K.M. Ckpsabuna, B
OI'VIT «Pycckuit cobonb», Ha kadenpe Mmarepuanosenenuss PI'Y wumenn A.H.
KoceIruHa.

[lepBblil aTan ucciaen0BaHUN 3aKIIIOYaJCs B OJYUYEHUU U OLICHKE MOKa3aTesen
KauecTBa OJKCHNEPUMEHTAJIbHBIX MpenapaTroB KeparthHa UM Menakomna U3
OeoKCcoAepKAIINX MPOAYKTOB peUUKINHTa. KepaTuH mojydanu COTJIacHO MATEHTY
P® Ne 2092072, xommareH - mareHty P® Ne 2129805, Memakomn — mnyTém
UMMOOWIM3AIMM  MEJIATOHWHA Ha KOJUIAr€HOBOM Telieé  IMOCPEICTBOM  (PH3HKO-
XUMHUYECKOH a0CopOIMK ero B THUApOTeih KojurareHoBoW Matpuipl (MakapoB K.A.,
1980; Pamomopt O.JI, 1997). Onpenenenne comepsKaHus BJIard U CyXOT'O OCTaTKa
MIPOBOJMIIM TPAaBUMETPUUYECKUM METO/I0M, onpenenenue pH Beimonnsiu Ha pH-mMetpe
mapku Mynptutect UIIJT — 301, GakrepuanbHyro 0OCEMEHEHHOCTH MpEmapaToB
OIICHUBAIM TMYTEM  OMpEACNICHUsS KOJMWYEeCTBA ME30(DHIBHBIX  a’pOOHBIX U
(bakyIbTaTUBHO-aHAPOOHBIX MHUKPOOPraHM3MOB B Hccieayembix obpasuax (I'OCT
10444.15-94).

O6mast cxema dKCIIepuMeHTa TpeIcCTaBlIeHa Ha puc. 1.

OueHky cTaOMIBHOCTH KOMIUIEKCA KOJIJIareH+MeJIaTOHUH TPOBEPSUIA MyTEM
JUan3a, (dboToMeTpruUeCKU oTnpeaenss KOJIMYECTBO MeJIaTOHUHA,
mubdyHaIupoBaBIero 4epes MeMOpaHy B MPOMBIBHYIO KHUAKOCTh B Ka4yecTBe,
KOTOPOM MCITOJIb30BAJIM KPOBE3aMELIAONKA pacTBOp JIEHMHIPaJCKOr0 WMHCTUTYTA
nepenuBanus  kpoBu (JIMIIK) mnpu gnune Boaubl 315 HM, MO3BOISIONICH
MaKCHUMaJIbHO KOHTPOJIUPOBATH BBIXOJ] MEIATOHUHA.



| aTan: [loxyueHue u oLleHKA SKCIIEPUMEHTANIBHBIX MTPEMapaToB KepaTHHA U
Menakoia u3 6eI0KCOoAep KAIIUX TPOTLYKTOB PELUKIMHTA
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HonyquHe Cy6CTaHL[PIﬁ KepaTtuHa U Hony'{eHHe MECJIaTOHHUHA OnpeHeHeHHe KJ1acca TOKCUYHOCTH
KOJUIareHa, KOHTPOJb IIOKa3aTelel IIPOJIOHTMPOBAHHOTO JCUCTBHS kepatnHa u  Menmakomta ('OCT
kagecTBa (pH, MaccoBas moss cyxoro (Menako), KOHTPOIb TOKa3aTeneH 12.1.007-76 u TOCT 32296-2013)
Bewwectsa 1 OMY) kadecTBa (pH, MaccoBast 1ost cyxoro

rernrecTra 1 OMUY)

|1 3Tan: [Tpon3BOICTBEHHBIN OMBIT: MPUMEHEHUE KepaTuHa 1 MenakoJia
[IPY BBIPAIIMBAaHUU YOOIHOTO MOJIOAHSAKA XOPSI B 3BEPOX03siCTBE

v v

A 4

®dopmHpOBaHHE ONBITHBIX U eXeMeCcSYHOE B3BELINBaHKE 3Bepei
IIpumeHeHne  3KCHEPHMEHTAIBHBIX

InpenapaToB npu BbIpalllMBaHUN
MOJIOTHSKA XOPS B 3BEPOXO3SIHCTBE

KOHTPOJIBHBIX TPYIII 3BEpeii,
pa3paboTKa CXeMbI

111 3Tan: Ouenka nokazaTenei KadecTBa MOTYIEHHBIX MIKYPOK B CHIPbE

v
CpéMka u mepBuUYHas 0OpaboTKa Copruposka HIKYpOK B OmnpezeneHne  TYCTOTHI  BOJOCSHOTO
HIKYPOK cootsercteun ¢ [OCT 11146-65 IIOKpOBa IIKYPOK: METOJaMH IIPAMOTO
noacuéra u c MIOMOLIBIO
TOPHU30HTATBHBIX THCTOJIOTHIECKHUX

cpe3oB

1V stam: [Tony4yenue nomydabpukaTta Xops U OLIEHKa IT0Ka3aTeseil kKauecTBa ]

v v b

Bolgenka mKypok Xopsi IO

N CopTtHupoBKa mojyhadpukaTa Xops
TUIIOBOM TEXHOJIOTHUN pTHp ydadp P

KonmmdecTBeHHast OIEHKa I[BeTa IOKYPOK Ha
o 'OCT 11806-66

npubope X-Rite SP 62

KonTtpois Beiaenkn mkypok xops (pH BOZHOW BBITSKKH KOXKEBOI
TKaHH, COJAEp’KaHWEe BJIard, TEMIIEpaTypa CBapUBaHUS KOXKEBOU
TKaHH)

—> Omnpenenenue MIPOYHOCTHBIX
XapaKTepHCTHK BOJIOCA M KOXKEBOM TKaHU
(TOCTh1 332267-2015 1 20269 — 93)

OHpeZ[eJ'IeHI/Ie CBsI3H BOJIOCa C /:[epMoﬁ Ha Onpe/:[eneHI/Ie COUpPOTHBIICHUA

YHHUBEPCAIBHOM HCIBITATENHHON CHCTEME BOJIOCSHOTO ~ MOKPOBa K  HMCTHPAHHIO
Hucroon 1122 (I'OCT 14090 - 68)

Pucynox 1. O0miast cxema 3KkcniepuMeHTa



Onpenenenue coaepKaHusi METATOHUHA B ITPOMBIBHOM >KUIKOCTH MPOBOJINIIH,
WCIIOJIB3YS KaTMOPOBOYHBINA Tpa(uK, OTpAKAIOIIUKA 3aBUCUMOCTD MEXIY ONTHYCCKON
IUIOTHOCTBIO pacTBOpa M KOHIIEHTpauueld MenaToHuHa. [l mpeaoTBpaiieHus
MUKpOOHOW TMOpuYM B TMpolecce ucciuenoBanus B pactBop aobasmsumm  0,07%
koHcepBanTa Karon CG.

TokcHMYHOCTH KepaThHa, KojulareHa, Menakomna oueHuBaau 1no ['OCT
12.1.007-76 «Bpennpie BemectBa. Kiaccubukamms wu oOmme TpeOoBaHUS
0€30MmacHOCTY», a TaK)Ke Ha OCHOBE TpeboBaHui, m3noxeHHbx B ['OCT 32296-2013
«MeTtoabl UCHBITAHUM XUMUYECKON MPOAYKLIMM HAa OpraHu3M ueiaoBeka. OCHOBHbBIE
TpeOOBaHUsI K TMPOBENCHUIO HUCHBITAHUI IO OLIEHKE OCTPOW TOKCHUYHOCTH MPH
BHYTPIIKENYIOYHOM TOCTYIUICHMH METOAOM (DUKCHUPOBAHHOM [03b1». McnbiTanus
POBOJAMUIIN Ha OECTIOPOIHBIX OENbIX MbIaX, COPMUPOBAHHBIX B IPYIIIbI aHATIOTOB
I10 KMBOM Macce.

Ha Bropom stane pa6otsr B ®I'VII «Pycckuit Cobomb» (MockoBckast 0071acTh,
[TymkuHckuit paifoH, moc. 3BEpOoCOBX03) ObLT MPOBEAEH HAYYHO-XO3SIMCTBEHHBIH
onbIT Ha 104 camiax yOOMHOro MOJOIHSKA XOps KIETOYHOro mnopojasl TBepckas-1
epaMyTpOBOro OKpaca. 3Bepeld B Hadajle OmbITa B Bo3pacTe 2,5 mecdla pa3aeisuia
Ha 13 rpymnmn aHajoroB Mo JaTe POKJIEHUS U KUBOW macce. XopsMm u3 rpymnm 1-5 mis
YCKOpEHUS ’KHU3HEHHBIX OMOPUTMOB B Hayajie OIbITa B 00JIACTh 3arpUBKa OJJTHOKPATHO
MOAKOXHO BBOAWIM MeNakoiljl, YyBEJIWYMBAas KOHUEHTPALUWIO JIEUCTBYIOLIETO
BemecTBa or 3 g0 15 wmr/miu. 3BepsM u3 rpynmbl 6 BBOIWIM KOJUIAr€H C
nosuBuHWIOBbIM criuptoM (IIBC), To ectp marpuny s MMMOOMIM3ALUU U
CIIMBAIOIINI areHT O0e3 MenaroHnHa. KopmieHnne xoped u3 rpymm 1-6, a Takke u3
rpyImibl 7 (MHTaKTHBIE )KUBOTHBIE) HA MPOTSHKEHUHM BCETO OMbBITA OCYIIECTBISIIN 10
TPaJULIMOHHOM CXeMe, NPHUHATOM B 3BepoxossaiicTBe. [lpu kopmieHun 3Bepen u3
rpynn 8-13 B WX OCHOBHOM palMoH A00aBIsUIM KEpaTWH TO CXEeMe: 5 CYTOK
KOPMJIEHHS KEPATHHOM C TMOCHEAYIOIIMM S5-CyTOYHBIM IepepbiBoM. KoymuecTBo
KEpaTUHOBOM /100aBKM B KOpM 3Beped B Trpynmax &8 - 13  yBenuuuBanuy,
cootBeTcTBeHHO OT 0,2 10 1,0 % OT Maccel KOpMa B pacdyeTe Ha OJIHO >KMBOTHOE.
Kpome Toro, xopsm u3 rpynmel 11 B Havasiie ombpiTa BBOAMIM B 00JIACTH XOJIKH
noakoxxHo 1 M Menakosia 1 100aBiisiu B KOPM KepaTtuH B KoHueHTpauuu 0,6% oT
Maccel kopma Ha 1 3Beps. B TedeHue omnbiTa BCEX KUBOTHBIX €KEMECSYHO
B3BemuBain. [1o okoHYaHUM SKCTIepUMeHTa 3Bepelt 3abuBanu. [lomyyeHHbIe TIKYpKU
NOJIBEPIJIM MEPBUYHOM 00paboTKe, BKIIOYAIOMIEH B ce0s ChEMKY UIKYpPKH,
ME3ApEHUE, IPABKY U KOHCEPBUPOBAHUE.

B xoxe TpeThero stana paboThl KOMUCCHOHHO MPOBOAMINA COPTUPOBKY HIKYPOK
xopssi B mnpucytctBur padboTHukoB DI'VII «Pycckuit cobonb» B COOTBETCTBUHU C
tpeboBanmsimu  ['OCT  11146-65 «llkypku xopsi 0enoro, Xopsi YepHOTro
HEBbIJICTTaHHbIE. TEXHUYECKHE YCIOBHS»: ONpPEAessid COpPT, pa3Mep, TPYIILy
nedekTHocTH. Hapsimy ¢ 3TUM ompeensyii TyCTOTY BOJIOCSHOTO TOKPOBa METOJIOM
IPsIMOTO MOJICYETA U TIOJICYUETOM KOJIMYECTBA BOJIOCSHBIX (DOJLTUKYIIOB B MOJIE 3PEHHUS
MHUKPOCKOTIA HAa TOPU3OHTAIIBHBIX CPE3ax.

Ha wuyerBépTOM »sTame paboThl ObLTa OCYIIECTBJICHA OSKCIEPUMEHTAIbHAS
BbIJIEJIKA IIKYPOK XOpsi, C HAWIYUYIIMMH MOKa3aTeIsIMU KayecTBa B ChIpbe, Ha 0aze
OOO «PyHO» MO THUIOBOW TEXHOJIOTMM, a TaK)K€ OLICHKAa KayecTBa IOJyYEHHOIO
nonydadpukata. [lIkypku ObUTH pa3ziesieHbl Ha TPYMIbBI: B MEPBYIO TPYIITY BXOIUIH
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HIKYpPKU OT 3BepeH, MOy4aBIIMX B MPOLIECCE BbIpAIIMBAHUSI KEPATHUH, BO BTOPYIO —
Menakos, B TpeTblO — K€paTUH U Melakoul COBMECTHO (IO 5 MIKYpOK B KaIoM).
KoHTponem ciyxuwiu HKypkd OT 5 HMHTakTHbIX 3Bepel. Copt, pa3mep, rpymniy
nedexTHOCTH BhIIeIaHHBIX MKYypoK onpenensumi mo ['OCT 11806-66. O6pa3ip! mis
ucnblTanui noaroraauBaiid B coorserctBun ¢ 'OCT 9209-77, TOCT 938.14-70 npu
20 °C u BnaxxHoCTH Bo3ayxa 65%. NHCTpyMeHTalbHBIM KOHTPOJIb Ka4yecTBa BBIACIKU
OCYIIECTBJISUTM MO TaKUM TOKa3aTeasiM KakK TOJIIMHA KOXKEBOM TKAaHU C MOMOIIBIO
TonuHomMepa uHaukaropHoro TP 50-400 co cdepuyeckumu IUIOHIAAKAMHU,
conepxanre Biaaru mo 'OCT 938.1-67, pH BogHOM BBITSDKKM KOXKEBOW TKaHH IO
['OCT 22829-77, temneparypy cBapuBanus mo ['OCT 17632-72. Hapsamy ¢ 3Tum
OTPEJIEISUIN IIBETOBBIE XapaKTepUCTUKH oy hadpukaTa xops. s KomudecTBEeHHOM
DKCIIPECC-OLIEHKU LIBETOBBIX IAPAaMETPOB BOJOCSHOTO IOKPOBA ILIKYPOK XOps
ucnonb3oBamu 1BeroBoe mnpoctpaHcTBo CIE L*a*b*, B koropom, ¢ momoibio
noptatuBHOro cdepuueckoro cnekrpodoromerpa X-Rite SP 62, TpoekpatHo
ONPEEISUIN [IBETOBbIE KOOPAMHATHI (CBETIIOTY L M XpoMaThuecKue COCTaBIIAIONINE
u b) u uBeroBbie pasiauuus AE.

[TpoBepKy MPOYHOCTHBIX XaPAKTEPUCTHK BOJOCSHOTO M KOKHOTO MOKPOBA IIKYPOK
XOpsi Ha pa3pblB mpoBoawiM Ha Oaze kadenpel marepuanoseaeHuss B8 ®I'BOY BO
Poccuiickuii rocynapcrsenHslil yausepceureT umeHu A.H. Koceirnna Ha yHuBepcanbHOM
ucnbiTarenbHoil cucteme «Muctpon 1122» (CIIA), HamonpHOW HUCHBITATEIHHON
MallliHe, O0ECTEYMBAIOIICH TPOBEICHUE HCIBITAHUN Ha CXKAaTHE M PACTSDKEHHE C
Harpy3koir 10 100 kH. Wcneiranus npoBomunu nmo 'OCT 332267-2015 «lllkypku
MEXOBBIE Y OBUMHEI BbIJIeIaHHBIE. MeTtoasl MexaHmueckux ucnbltanuii» u I'OCT 20269
— 93 «lllepcTb. MeTo bl OnpeaesieHrs: pa3pbIBHON HATPY3KID.

Cuny cBsi3u BoOJOCa C JIEPMOM OMNpEAeNsuld Ha YHUBEPCAIbHOW HCHBITATEIbHON
cucreme «MucTpoH 1122» (CIIA) ¢ TOMOIIBIO MTHEBMAaTHICCKUX 3aKUMOB. B KadecTBe
HOPMATUBHO-TEXHUYECKON  JMokyMeHTanmu  ucrnoms3oBam  [OCT  3815.3-98
«Marepuansl BopcoBble. MeTosl ompeneneHus NpOYHOCTH 3aKpeIUICHUsT BOpca» U
METOAMYECKHE PEKOMEH AU TI0 OTPEACIICHHUIO MOKa3aTeNe KauyecTBa KOKEBEHHOTO
u 1ry6HO-MexoBoro cbipbs (Kacnmapesuiy C.A, Xayaees K. /1. u np.,1986 1.).

OnpeneneHyrie yCTOWYMBOCTH BOJIOCSHOTO TMOKpPOBA K MCTUPAHUIO MPOBOIMIN Ha
npudope YMU — 60 (Poccus), B coorBerctBuM ¢ 'OCT 14090 — 68 «I1Ikypku MeXoBBbIE.
Merton onpenenenuns yCTOWIMBOCTH BOJIOCSTHOTO IMTOKPOBA K UCTUPAHUION.

[TorpemHOCTh pE3yNbTaTOB M3MEPEHUN OLEHUBAIM C MOMOIIBID METOJO0B
CTaTUCTUYCCKONH 00paOOTKM SKCIEPUMEHTAIBHBIX JTaHHBIX B Tporpamme Microsoft
Office Excel 2010 mo TakuMm xapaKTepHCTHKaM KaK CPEIHUE 3HAYCHHS TOKa3aTeleH,
omudKa CpeHero, KpUTEpUn AOCTOBEPHOCTU Pa3HULIbl cpefHuX 1no CThIOACHTY MpU
ypoBHe BepositHocTH p = 0,95.

3. PE3YJIbTATHI COBCTBEHHBIX UCCJIEJOBAHUM
3.1 ITosryuyeHHe U OLIEHKA IKCIIEPUMEHTAJBHBIX NPenapaToB
Ha mepBom »Tame paGoThl M3 OTXOMOB CHIPbS >KMBOTHOTO MPOUCXOKICHUS
ObUIM TOJYyYEHbl OJKCINEPUMEHTAIbHbIC TMpenapartbl KepaTHUHa, KOJJIareHa W
Memnakosnna (tadma.1).
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Tabmuma 1 - [loka3arenu kauecTBa HKCIEPUMEHTAIBHBIX MPENapaToB

Buemnuii Buj, 3nauenue | MaccoBas Oo6rree
DKCIepuMEHTaIbHbIE HBet pH Ao MHKPOOHOE
Hpenapar! CyXOro YHUCIIO,
BEIIIeCTBa, KOEB 1
% oM’
Kepatun OnnaopoaHas 6,5-75 3,0-5,0 MeHee
JKUJIKas Macca OT 1*10?
CBETJIO-CEpO-
0eXeBoro 10
TEMHO-CEPO-
0e)KeBOro IBETA
Komnnaren I'mpporens 65-70] 1,1-1,3 MeHee
OeCLIBETHBIN, 1*10?
BSI3KUM, CJICTKa
OonaJeCUPYIOLIUH,
CO CJIa0BIM
crienuduaeckum
3amaxom
MenakoJn beciBernas, 7-1772 2,1-2,5 MeEHee
BsI3Kas, reaeBas 1*10?
cyOcTaHums

Tabnuua 2 - Kontposas Bbixoga menaronuHa u3 npenapara MEJIAKOJII

Cpok, 1Hu
KOMIIOHEHTBI, BXOAsIIHEe B 10 nueii ‘ 20 xHEH ‘ 30 Heit
COCTaB KOMILICKCA: Konuentpanus menaronuna B JIMIIK
MI % MI % MI %
1 | Komnmaren+mMenaToHuH 0,40+0,01 | 6,7 1,00+0,01 | 16 1,50+0,01 25
p | Komnaren-tmenaronumt 0.25:0.01 |42 | 1,00£001 |16 |1,20:0,01 |20
KaCTOpOBOG MacJio
3 | Komnaren+menatouun+ [IBA" | 0,20+0,01 | 3,3 0,50+0,01 | 8,3 1,00+0,01 16
+ +
4 | KomnarestmenatonustHIBC - 30, 01 | 5 0,50+0,01 | 8,3 |0,90£0,01 |15
BC-05
5 Ifg%%?ﬂe”Me”aTOH“Hch 0404001 |67 |060£0.01 |10 |090£001 |15
+ +
6 E‘l’;gare‘* MEIATORMIT CMECh | 040,01 | 3,3 | 0,50£0,01 | 8,3 |0,80£0,01 | 13,3
Konnaren+memaToHna+cMech
7 0,00+0,01 | O 0,50+0,01 | 8,3 0,90+0,01 15
[IBC+ xepatun
[Tpumeuanue: " - [IBA — monuBWHMIALIETAT; ' - MOJUBUHHUIIOBHIC CIHPTHI

nByx Mapok — BC-05 n 18-88 n ux cmecs.
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B mpomecce cozmanust Menakoisia ObIT MCHOJIB30BAaH PsJlT OPTraHUYECKHUX
COTIOJIMMEPOB, COJepKaIMX (PYHKIIMOHAIBHBIE TPYIIITBI U CITIOCOOHBIX 00pPa30BBIBAThH
pasIuYHBIE MEXMOJEKYJSIPHBIE CBsI3U, B psfe CiaydaeB Oojee MpOYHBIE, YeM
BOJIOPOJHBIC, IS CO3JaHUS CTAOWJIBHOTO JETO, KOTOpPOE JOJDKHO ITOCTEIICHHO
paccachlBaThCsS B OpraHW3ME€ J>KUBOTHOTO, JO3MPOBAHHO OCBOOOXKIAs AaKTHBHBIMA
KOMITOHEHT.

MOHUTOPHUHT 3a BBIXOJOM MEJIaTOHMHA M3 YKCIIEPUMEHTAIBHBIX MPENapaToB B
TEUCHHE MeCsIla IoKa3ajl, 4TO HanOoIbIIeH cTaOMIBHOCTRIO 00aman npenapat Ne 6,
U3 KOTOpPOro BbICBOOOAMWIOCH 13,3% OT HM3HA4YaJbHOTO KOJHWYECTBA MEJIATOHWHA,
Haxojsierocs B mnpenaparte. OnpenenéHHy0 pPoJib B 3TOM ChITpald CBSA3YIOIIUE
areHTel. B maHHOM o0O0pasie HCIOJIb30BAIM CMECh 2-X IOJIMBUHUJIOBBIX CITMPTOB
(Tabm. 2).

Jlyist Toro, 9To0Bl yOemuThCsl B 0€30MaCHOCTH TMOJYYEHHBIX IPEnapaToB, ObLIH
MIPOBEJICHBI UCCIICAOBAHUS 110 U3YUEHUIO X TOKCUIHOCTH.

Pe3ynbTaThl  WCCEIOBaHUSI OCTPOM TOKCHYHOCTH  HKCHEPUMEHTATbHBIX
IpernapaToB MPeJACTaBlIeHbI B Ta0IHUIE 3.

B coorBerctBun ¢ HopmatuBamu ['OCT 12.1.007-76 skcriepuMeHTAIbHBIC
npenaparbl OTHOCSTCS K 4-My KIacCcy ONACHOCTH - BEIIECTBA HE3HAUYUTEIIBHO
OIIacHBIE.

BuaumbIx maToloroaHaTOMHUYECKUX W3MEHCHHMH TPH BCKPBITHH J>KHUBOTHBIX
OTIBITHBIX ¥ KOHTPOJILHOW TPYIIT HE BBIABICHO. MaKpOCKOTIMYECKash XapaKTePUCTHKA
OPraHOB COOTBETCTBOBAJIAa 3/IOPOBOMY OpPTaHU3MY, MacCOBble KOA(D(OUIIMEHTHI
OpPTraHOB XHWBOTHBIX OMBITHBIX TPYIIT HE OTIWYAINCH OT 3HAYCHUH KOA(DPHUITMESHTOB
OpraHoOB KOHTPOJILHOMN TPYIIIIHL.

Tabmuma 3 - Octpas TOKCUMYHOCTD SKCIIEPUMEHTAIIbHBIX MPENapaToB Npu
WCTIOJIb30BAHNH NIPECITBHOMN JT03bI

Bung KomnyectBo O0BeM ITamo/Berkuio
DKCNepUMEHTATBHBIC
YKUBOTHBIX JKUBOTHBIX | BBEJICHHS,
npenaparsl .

Keparun MBIIIIA 10 1,50 0/10
Komnaren MBIIIIA 10 1,50 0/10
Menakoiun MBIIITH 10 1,50 0/10

KonTtpons(muct.Bosa) MBIIIH 10 1,50 0/10

[losydyeHHble  pe3yabTaThl  MO3BOJIMIM  HEPEUTH  OT  JaOOPATOPHBIX
UCCIICIOBAaHUN KepaTHMHAa U Menakoiia K OIbITaM II0 UX IPUMEHEHHUIO Ha KUBBIX
3BEPSIX.

3.2 Hay4HO-X0351/iCTBEHHbI ONBIT 110 MPMMEHECHHI0 IKCIIEPUMEHTAJBHBIX
NpenapaTroB Ha YOOITHOM MOJIOHSIKE XOPH

Crnenyrommii stanm paboThl 3aKiroydajcss B IPOBEpPKE lieJaecooOpazHOCTH
ucnosibzoBanusi MEJIAKOJIJIa xak yckoputenst OMOPUTMOB 3BEpel U KepaThHa Kak
0enKkoBOM 0M0/100aBKM K OCHOBHOMY PAIllOHY .



Ta6mumna 4 - [Tokazarenu pocta MOJIOTHIKA XOpeH

['pyn- | KuBas Macca IICHKOB, T. [IpupocT *uBoil Macchl MEHKOB K HOSIOPIO [IpupocT kuBoit Macchl MIEHKOB K JeKa0Opro
" Hauano OkoH4aHue AGCOIIOTHEL CpevleecyToq- OTI:’IOCI/ITCJ'IB- A6SOJ‘IIOT- Cpe:z[HecyToq- OTIjochenL-
OTbITa Hos6pn OTbITa HBII IPUPOCT, | HBIA IPUPOCT, | HBIA HBII IPUPOCT, | HBIA
(MroIIB) (mexabpp) TPHpOCT, T r % IPUPOCT, T r npupocT, %
1 593+14,5 2870+50 2570451 2277+57 12,4+0,4 165,8+1,3 1977+53 10,7+0,4 125,0+1,2
2 591+15,0 2910451 2660+54 2319+50 12,6+0,3 166,2+1,2 2069+60 11,2+0,3 127,3£1,4
3 587+14,7 2980459 2600452 2393+51 13,0+0,3 167,1+1,4 2013+54 10,9+0,2 126,3+1,3
4 583+14,6 2910+45 2560+64 2327+54 12,6+0,4 166,6+1,2 1977450 10,7+0,2 125,8+1,1
5 593+15,1 | 3020+£60* | 2670+47 2427+52* 13,2+0,3* 167,2+1,2* 2077455 11,3+0,5 127,3+1,1
6 586+15,2 2630+60 2570451 2044+60 11,1+0,3 163,6+1,1 1984+59 10,8+0,2 125,7+1,4
7 589+15,3 2340+45 2540+60 1751+56 9,5+0,4 159,8+1,3 1951+49 10,6+0,3 124,7+1,3
8 590+14,9 2590460 2530450 200049 10,9+0,4 162,9+1,4 1940451 10,5+0,3 124,4+1,2
9 591+15,8 2400450 2520447 1809+50 9,8+0,3 160,5+1,3 1929455 10,5+0,4 124,0£1,3
10 585+15,1 2380455 2500451 1795+52 9,8+0,2 160,5+1,1 1915+54 10,4+0,3 124,1+1,1
11 584+15.0 2740+£50* 2630+53 2156+52* 11,7+0,3* 164,9+1,2* 2046+52 11,1+0,1 127,3+1,1
12 586+16,0 2420+58 2340+52 1834+48 10,0+0,4 161,0+1,1 1754+57 9,5+0,3 119,9£1,3
13 592+15,0 2640455 2540449 2048451 11,1+0,2 163,4+1,3 1948451 10,6+0,4 124,4+1,1

[Ipumeuanue: 3aech u aanee * - p<0,05

€T
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B tabnuie 4 npeacraBieHa IMHAMUKA KUBOW MacChl MOJIOJIHSIKA XOPsI B X0JI€
HAy4HO-XO03SIIICTBEHHOTO OIIBITA.

3a Bpems oOmbITa >KMBas Macca XOpel IpU MCHOJb30BaHUM Menakosuia
yBEJIMYMWIACh 00Jiee YeM B 5 pa3 1Mo CPaBHEHHUIO C UCXOJHOM, a B KOHTPOJIE — BCETO B
3,6 paza.

Hcnonb3oBanue KeparvHa B KauecTBe OMOJ00ABKM K OCHOBHOMY pallMOHY
yKa3bIBaeT Ha 3()(PEKTUBHOCTH UCTIOJIB30BAHUS MAJIBIX J103.

KommnekcHoe ncnonp3oBanue Menakosuia M KepaTUHa MO3BOJIWIO MOJYYHUTh
MAaKCUMAaJIbHbI CTaTUCTUYECKH JOCTOBEPHBIM IPUPOCT KUBOM MacChl 3Bepei
(p<0,05). ITpu >TOM BeIUYMHA MPUPOCTA TPEBBIIIATIA TOKA3ATEIH, TOJIyUYCHHBIC MPH
UCTIOJIb30BaHUM TOJIBKO KepaTHHa (Kak B MalbIX, TaK M B OOJBIIMX [03aX), WIH
TOJIbKO Menakosia B YUCTOM BH/IE.

[TomyueHHbIE pe3ynbTaThl MOATBEPHKAAIOT UMEIOLIUECS B JIMTEPATYPE CBEICHUS O
LEJIECOOOPa3HOCTH  MCIOJIb30BAaHMSI KaK MEJAaTOHMHA, TaK M KepaTuHa MpuU
BbIpAIIMBaHUH YOOIHOTO MOJIOIHSKA ITYLIHBIX 3BEPEHl.

[Ipu 5TOM, MO HAIIMM JAAHHBIM, COYETAHHOE MPUMEHEHHE ITHX JBYX OHOJIOTHMYECKH
aKTUBHBIX CyOCTaHIMN OKa3bIBaeT 00jiee BhIPaKEHHBIN (D (DEKT.

3.3 OueHka KadecTBAa HEBBIIEJAHHBIX HIKYPOK XOpsl MO JaHHBIM
COPTHPOBKH M IyCTOTE BOJIOCAHOI0 IOKPOBa

PesynbraThl, XapakTepu3ymoIlue COPTHOCTh M pa3Mep IIKYpPOK CaMIIOB XOpS
KJIETOYHOTO pa3BEICHUs, IOJYYEHHbIX B XOJ€ HAyYHO-XO3AHCTBEHHOI'O OIIbITA,
NPECTaBIICHBI B TAOIHIIE 5.

Tabmuma 5 - CopT u pa3Mep MIKYPOK XOps MPH Pa3IeTIbHOM U COYCTAaHHOM
IpuUMeHEeHUU MenakoJsuia 1 KepaTuHa

I'pynmna Coprt ITnomans, | Pasmep I'pynnsl gedexkrHoctH, % HedekTHbIx
cM? Mansiii | Cpegnuit | bonbiiol | IIKYpOK 110
nedext | aedexr nedexr | rpynme, %
Wmmnantanus Menakomia (n = 8)
1 1 930439 KPYITHBIHA 5,6 Her Her 5,6
2 1 947+40 KPYITHBIN 16,7 Her Her 16,7
3 1 951432 KPYIHBIN 5,6 Her Het 5,6
4 1 961+48 KPYIHBIN 12,0 Her Her 12,0
5 1 1023+30** | xpynHbIit 0 16,7 Her 16,7
KontpossHble rpymmsl (N = 8)
6 1 869+42 KPYIHBIN 16,7 Her Her 16,7
7 1 861+30 KPYITHBIHA 57 16,7 Her 22,4
KeparnH kak kopMoBast 1o6aBka (N = 8)
8 1 912438 KPYITHBIN 16,6 Her Het 16,6
9 1 889+35 KPYIHBIN Her 11,1 Her 11,1
10 1 908+36 KPYITHBIHA Her 5,5 Her 5,5
12 1 872+47 KPYITHBIN 9,0 Her Het 9,0
13 1 918+34 KPYIHBIN 7,0 Her Her 7,0
CoueTaHHOE HCIIOJIb30BaHKE KepatuHa 1 Memakosuia
11 | 1 | 998+32* |kpymusiii| Her | Her | Her | 0,

VYBenuueHne KOHLUEHTpAMi MeJaTOHUHA, IMMOOUIM30BaHHOTO Ha KOJUJIareHe,
CrocoOCTBOBAJIO TMOBBIIIEHUIO IUIomaau WKypok. llIkypku xops w3 rpynmel 6
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(xommaren+I1BC) 1o ruiomaau mpakTHYECKH HE OTIMYAIUCh OT IMIKYPOK U3 TPYIIIbI
7(KOHTPOJIb, MUHTAKTHBIC 3BEPH), YTO MOATBEP>KIACT NaHHBIE O (DYHKIIMOHAIHHOU
pOJIM MEJIAaTOHMHA y TMYIIHBIX 3Beped, XOTd MHEHUS Y4YEHBIX O IMOJIb3€ JAHHOM
OUOJIOTUYECKU aKTUBHOM I00aBKU HE OJIHO3HAYHBI.

[Ipu wucnonb3oBaHMM KepaTMHA B KadyecTBe OelKoBOM Omomo00aBKH K
CTaHJAPTHOMY KOpMY HauOOJIbIIas TUIOMIAb IIKYPOK ObliIa BHISIBJICHA B Ipynnax 8 u
13, a taxxe B 11 rpynme, rue KepaTUH UCIOJIB30BAIA COBMECTHO C MenakomioM.
Paznuune B 3TOM moOkaszarene B rpynnax 8 u 13 He sABISIETCS CTaTHUCTHYECKU
3HauYuMbIM. Pa3HuIa B muomaau mKypok u3 rpynnsl 11 u 7(koHTposb) 10CTOBEpHA U
coctaBmwna 12 % (p<0,05). B rpynmax 8 u 13, rae UCHONB30Bald TOJBKO KEpaTHH,
yYBEJIMYEHHUE IUIOIIAIM HIKYPOK 10 CPaBHEHHMIO C KOHTPOJEM COCTAaBUJIO TOJBKO 7-9
%. IIpu 3TOM M01aas MKYPOK B rpynmne 11 Obuta Beie, yeMm B rpynnax 8 u 13. Bee
HIKYpKU OBbUIM TIOJHOBOJIOCHIE C BBICOKOW, YAacTOM, OJIECTALIEHl OCTbIO U TyCTHIM
MyXOM, C MyIIUCTHIM XBOCTOM U MOATOMY OTHECEHBI K 1-My copTy. Tak kak miomaab
BCeX MIKYpPOK mpesbimana 600 cM?, oHu ObUIM XapakTepu30BaHbl Kak kpymnHbie (TOCT
11146-65). [laHHble TO JETANbHOW XapaKTEPUCTUKE TNPWKU3HCHHBIX IOPOKOB
NpEeICTaBJICHbI B Ta0nuiie 6.

Tabmuua 6 - YacroTa BCTpeUaeMOCTH MPUKU3HEHHBIX MOPOKOB Ha IIKYpKax
CaMIOB XOPsI KJIETOYHOTO NIPH pa3/ieIbHOM U COBMECTHOM IIPUMEHEHUHU Menakoiuia u
KepaTuHa

I'pynma HIxypku ¢ NIPHKU3HEHHBIMHA OPOKaMH, IIT./%
OUTOCTH OCTH IJICIINHBI BBITEPTHIEC MECTA
Wmmutantanus Menakosuia (n = 8)

1 1/12,5 0 0

2 2/25,0 0 0

3 1/12,5 1/12,5 1/12,5

4 3/37,5 0 0

S) 3/37,5 0 0

KonTposnbHbie rpymis (N = 8)
6 2/25,0 0 0
7 2/25,0 1/12,5 0
Keparun kak 6romo6aska (n = 8)

8 1/12,5 0 1/12,5

9 0 1/12,5 0

10 0 1/12,5 0

12 1/12,5 1/12,5 0

13 0 0 1/12,5
CoueTaHHOE HCITOJIb30BaHKe KepatnHa 1 Menakoinia

11 | 0 \ 0 \ 0

HauGomnpiee Koau4ecTBO MPUKU3HEHHBIX MOPOKOB «OUTOCTH ocTt» (37,5 %)
OBLIO BBIBJIICHO HAa HIKYpKax OT Xxopei u3 2, 4 u 5 rpymni, KOTOPbIM UMILTAHTUPOBAIIN
Menakonn. «[InemuHb» U «BBITEPTHIE MECTa», ObLIN BhISIBICHBI B 12,5% ciyuaes.

Ha mikypkax oT Xopei, moaydaBIInX KepaTHH B Ka4eCTBE OCIKOBOM T00aBKH K
OCHOBHOMY panuony (rpymnmbsl 8-13), KOIMYecTBO NMPUKH3HCHHBIX MOPOKOB B BHUJIC
«OuTocTH OoCcTH» coctaBuio 12,5 %, «memmuay — 12,5%, «BBITEpTHIX MecT» — 12,5%.

B KOHTpOJIbHBIX Trpylmax MOPOK «OUTOCTb OCTW» ObLI BbIsIBIEH Ha 25 %
HIKYpOK, TOTJa Kak Ha IIKypKax OT 3BepeH, MOJy4yaBIIMX KEpPAaTUH B KauecTBE
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KOPMOBO#1 100aBKH, €ro 0OHAPYKWIIH TOJIBKO B 2-X OIBITHBIX TPYIIAX, YTO CBSI3aHO C
MOBBIIEHHBIM COJEP)KAaHUEM B KOPME 3BEPEH CEPOCOAEpIKAIUX AMHUHOKHUCIIOT,
OTBEYAIOIINX 33 MPOYHOCTHBIE XapaKTEPUCTUKHU Bosioca. Ha mikypkax u3 rpymimsl 11
MOPOKU HE ObLITM OOHAPY>KEHBI.

ToBapHasi HEHHOCTh IIKYPOK MYIIHBIX 3BEPEN BO MHOTOM 33aBUCHUT OT I'yCTOTbI
BOJIOCSIHOTO MTOKPOBa. YeM rylie BOIOCIHOM OKPOB, TEM JIy4llle KaueCTBO IIKYPKH, a
TaKxe e€ Tero3aluTHbie CBoMcTBa (Tadm. 7).

Tabmuua 7 - T'yctoTa BOJOCSHOIO TMOKPOBa IIKYPKH Yy CaMIOB XOps
KJIETOYHOT'O Pa3Be/ICHUs MPHU PA3[EIbHOM U KOMILJIEKCHOM IpUMEHEHUM Menakosuia
U KepaTuHa

I'ucronornueckuii MeETON
Merton ipsimoro YHUCIIO KOPHEH BOJIOC
['pynma nojcyeTa (Ory3ox, B T0JIC 3PCHUS
e mr/em; Mﬂ:m,yn3 =3) MI/IKpOCKOH}:;. (M=£m, P eﬂHeS”
= IIT/CM
n =10)
Nmnnantanus Menakoia
1 6304+530 44,1+1,6 6300
2 6340+543 44,3+1,7 6328
3 6410+541 44.9+1,7 6414
S) 65334653 45,714 6529
KoHTponbHbIe TpyIIbI
6 (koyutarex +
I1BC) 6069+509 42,5+0,9 6071
7 (uuTaxTHbIE 61112511 42,8+1,8 6114
3BEpHU)
KepaTtun xak 6monob6aBka
8 6840548 47,8+1,6* 6828
10 6832+583 47,8+1,4 6829
13 6870+587 48,1+2,3 6871
CoueranHOe MPUMEHEHHE KepaTiHa 1 Menakosia
11 | 7141614 | 49,9+1,8* | 7129

CorylacHO TOJIy4eHHBIM JIaHHBIM, MCIIOJIb30BaHME Menakoiia He OKas3allo
BBIDA)KEHHOTO  BIIMSIHUSA Ha TYCTOTY BOJIOCSHOTO TIOKpOBAa IIKYPOK, YTO
MOATBEPXKIACTCS  OTCYTCTBHEM  CTAaTUCTUYECKA  JOCTOBEPHBIX  paziuyuii B
pe3yabpTarax Mexay rpynnamMu 1 u7,2u7,3u7,5u7,6u7.

Hcnonp3oBaHue kepaTvHa B KayecTBe OENKOBOM OMOM00aBKM K CTaHIAPTHOMY
KOpMY MO3BOJIJIO TOBBICHTH T'YCTOTY BOJIOCSIHOTO TOKpOBa WIKYpoK Ha 12 % mo
cpaBHeHHIO ¢ KOoHTposieM (rpymma 8, p<0,05). Ilpu COBMECTHOM HCIOJIb30BAHUN
KepaTuHa U Menakosuia rycToTa BOJIOCSTHOTO MOKPOBa JOCTOBEPHO YBEIWYHUIACh Ha
16 % mno cpaBHeHuto ¢ koHTposieMm (p<0,05). Pe3ymbTarhbl, MONTy4YEHHBIC METOJIOM
MPSIMOTO TOJICYETa TYCTOTHI BOJIOCSHOTO MOKPOBA, MOKA3AIH XOPOIIYI0 KOPPEISIIUIO
C IaHHBIMU, TTOJTYYEHHBIMU TUCTOJIOTUYECKUM METOOM.

I'ycroTa BOJIOCSHOTO MOKPOBA 3aBUCUT OT UYHMCIA BOJOC B My4YKax, KOJUYECTBA
MyYKOB B TPyNIax M INIOTHOCTH WX pacmoyiokeHus. [Ipy cpaBHEHUHN TOPU30HTATBHBIX
THCTOCPE30B KOXKEBOW TKaHH IKYPOK Xopst u3 rpyri 11 (omsiT) u 7 (KOHTpOIh) (pHC.
2) OoIIbIIIee YHCIIO IyYKOB OOHAPYKEHO B OMBITHOU TPYIIIIE.
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Pucynok 2. I'opusoHTasnbHbIe Cpe3bl 00pa3lOB MIKYPOK XOPs KJIETOYHOTO:
A — coBMmecTHOe npuMeHeHne Menakosuia u kepatusa (rpynna 11), b —
oOIIMiI KOHTPOJIb, WHTAKTHBIE XUBOTHbIE (Tpymma 7). OxpaiuBaHue:
TeMaTOKCUJIMH - 303UH, YB. x40, CTpenKaMu OTMEUEHBI ITyYKH BOJIOC.

Takum o0Opa3oM, COBMECTHOE HCIIOJIb30BaHHWE KepaThHa W Menakomna
MO3BOJIMJIO B3aMMHO YCWJIHTH JCHCTBHE KaXKIOrO0 OMOCTUMYIMPYIOLIErO areHra M
MOJIYYHUTh IIKYPKU C BEBICOKUMU TOKA3aTeIsIMU KauecTBa.

3.4 CopTHpoOBKa M OLICHKA KayecTBa mouaydadpukara xops

Crnenyrommii 3Tanm paboThl 3aKiIOyYajncs B OKCIEPUMEHTAILHOW BBIIEIKE
HIKYpPOK XOpsi, UMEIOIIMX HAWIy4IlMe MOKa3aTeld KauecTBa B ChIPhE, U OLICHKE
KayecTBa MmosiyueHHoro noiydadpukara. Pesynbrarel uccnenoBanuii noiydadpukara
XOpsl MpeIcTaBIeHbI B TabuIIe 8.

Kak BUIHO W3 TpEeACTaBIICHHBIX JAHHBIX, BCE IIKYPKH MOXKHO OTHECTH K 1
COpTy, TaK KaK OHH HMMEIOT Pa3BUTYI0, MITKYI0 W YHCTYIO) KOXEBYIO TKaHb H
MOJTHOBOJIOCKIHM C BBICOKOH, 4acTOM U OJecTsIel OCThIO U TYCTBIM ITyXOM BOJIOCSHOM
nokpoB. C yd4éToM TOro, 4T0 MIKypKH Xops miomansio Gomee 501 cm? mo TOCTy
11806-66 oTHOCAT K KPYIHBIM, BCE IIKYPKH OBUIM OXapaKTepU30BaHbl KaK KpyIHbIE.
Mkypku u3 1,2,4 rpynn ObUIA OTHECEHBI K 2 TpyIIe AeEeKTHOCTH, a U3 3 TPYIIHI - K

1 rpymre.
Tabnuua 8 - [lokazatenn cCOPTUPOBKH BBIJIENAHHBIX MIKYPOK XOps

CogepxaHue IOPOKOB I'pynma
I'pynma |~ Copr Mnowans 0 TpymIe neQeKTHOCTH
[TpuxusHennsie — 20%
1 1 891+35,8 [MocmeptHabIe — 40% 2

besnedextanie — 40%
[TpuxusHennsie — 40%
2 1 953+34 IMocmepTaBIe — 20% 2

besnedextanie — 40%
besnedexrrnie — 80 %

ITocmeptabIe — 20%
[Mpwxuzaennasie — 40%
4 1 853431 ITocmeptHbIe — 40% 2

besnedexranie — 20%

Ha mxypkax w3 rpynmbel 3, C COYETAaHHBIM MPHUMEHEHHEM KepaTHHA H
Menakosia, ObUTIO BBISBICHO TMOJHOE OTCYTCTBHE NPHKU3HEHHBIX IOPOKOB H
HE3HAYUTEIbHOE KOJIMYECTBO MOPOKOB BBIACTKU — IIBBI, OOIIEH AJTMHON KpaTHbIE 0
MOJIOBUHBI JnuHBI MWKypku. Ilpu 3toMm Ha 40 % WmWIKYypoK M3 TpyHmbl XOpei,
BBIpAICHHbIX C MpUMeHeHneM Menakomia (2 rpymnmna), ObUIM BBISIBICHBI TaKHe
NPWKU3HEHHBIE MOPOKH KaKk OMTOCTh OCTH M IUICHIMHBI, B TO k€ BpeMms Ha 40 %
IIKYPOK W3 TPYMIbl XOPEH, BBIPAIICHHBIX C MpUMEHeHHeM KepatuHa (1 rpyrma)

3 1 989+32
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OoJpilie OBUIM PACIPOCTPAHEHBI IMOCMEPTHBIE TOPOKHW — <«JIBIPBD» W «IIBb». Ha
IIKypKaX W3 KOHTPOJBHOW Tpymnmbl 4 KOJMHMYECTBO MPHWIKU3HEHHBIX M MOCMEPTHBIX
MIOPOKOB OBLIIO OJMHAKOBO (Ta0I. 9).

Tabnmia 9 - Buabsl TOpOKOB Ha BBIICIAHHBIX IIKYPKaX XOPs

ITopoku
[Ipuxn3HeHHBIE [TocmepTtHbIE
bes
I'pynma CxBo3 MIOPOKOB
butocts octu | Ilnemmnusr | JpIpsl [IBBI HOM
BOJIOC
Yucno mkypoxk, mrt / %

1 - 1/20 1/20 1/20 - 2/40
2 2/40 - - 1/20 - 2140
3 - - - 1/20 - 4/80
4 1/20 1/20 - 1/20 1/20 1/20

Pe3ynbraThl MHCTPYMEHTAJbHOTO KOHTPOJI BBIAEIAHHBIX MIKYPOK XOpA,
BBIPAILIEHHOTO MpPU KCHOJb30BAHUM NPOAYKTOB PEUUKIMHIA OEIOKCOAEpKaLIUX
0TXO0JI0B, Ha cooTBeTcTBHE TpeboBanusiM 'OCTa npencrasiens! B Tadnuie 10.

Tabnuma 10 - ®u3nko-XxuMUYecKre MoKa3aTeian KOXKEeBOW TKaHu noiypadpukaTa
xops, N= 3

MaccoBas 1014 BiIary, pH BOAHOM BBITSKKHU Temneparypa cBapuBaHHs
I'pynna % KOXXEBOU TKaHU KOXkeBoH TKauu, °C
1 12,9+0,21 4,88+0,25 68,3+0,8
2 13,1+0,11 5,1+0,11 67,8+1
3 13,2+0,12 5,2+0,18 67,3+0,9
4 13,2+0,21 4,7+0,30 69,8+1
IoCT
11806-66 He Ooxee 14 He MeHee 3 He HuIXe 65

[Tokazarenu, xapakTtepusyronie (HU3NKO-XMMHUYECKHE CBOWCTBA 00pa3ioB
BBIJICIAHHBIX HIKYPOK XOPS U3 BCEX YETBHIPEX TPYIIN, COOTBETCTBYIOT TPeOOBaHUAM
['OCTa, uTo yka3pIiBaeT, Ha TOYHOCTh COOJIIOJICHUS BCEX TPeOOBaHUU TIPH BBIICIKE
HIKYPOK.

Kak wu3BecTHO, IBET MyIIHWHBI SBIAECTCA OJHMM W3 OCHOBOTOJATAIOIINX
napamMeTpoB TPH TPOU3BOACTBEHHOM COPTHUPOBKE WIKYpPOK, HUMEHHO IO IIBETY
OCYIIECTBIISIIOT MOA00p MIKYPOK ISl TIOIIMBA BEPXHEH OJIeXk b, TOJOBHBIX YOOPOB U
IpyTUX BHUAOB WM3AeIni. B 3TOW CBfA3M OLEHWIM BIWSHUE MCIOJIb30BAHUSA
HKCIIEPUMEHTAIBHBIX MPETApaTOB HA MX €CTECTBEHHBIN OKpac.

boimn ompeneneHsl BETOBBIE XapaKTEPUCTHUKHA OCHOBHOTO IIBETOBOIO TOHA
BOJIOC Ha moJtyabpukare xops (tadi. 11).

Hcnonp3oBaHHBIE B AKCIIEPUMEHTE MIKYPKH XOPS KJIETOYHOTO MEPJIaMyTPOBOTO
OKpaca MMenu 0enoe OCHOBAaHHWE OCTH, LIBET MOAIMYUIM BAapbUpPOBaJI OT OEJIOTo 10
CBETJIO-CEPOr0 I[BETA, YTO MOJHOCTHIO MOJATBEPKIAIOT JaHHBIE MHCTPYMEHTaJIbHOU
OIICHKH, KOJTMUYECTBEHHO XapaKTepU3YIOIINe CBETIOTY L.

Kpas octeBbix Bojioc obnaganu cepbiM Wind 4€pHbIM OokpacoMm Ha 30-50% ot
JUIMHBl BOJIOCA, YTO B 1IEJIOM BHU3YyaJbHO MPUIABAJIO KPOIOLIEMY SpyCy
[IepJIaMyTPOBBIN OTTEHOK.
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Tabnuua 11 - KonmnyecTBeHHasi XapaKTepUCTUKA MTOKa3aTeIei OCHOBHOTO 1IBETOBOTO
TOHA BOJIOC HA BBIJICJIAHHBIX LIKYPKaX XOps MPU Pa3IeIbHOM U COYETAHHOM
npuMeHeHur Menakosuia u kepatuHa (n=25)

[Tokazarenn OCHOBHOT'O I[BETOBOI'O TOHA
I'pynna L \ a \ b L \ a \ b
Kporonuii sipyc ITyxoBoii sipyc
1 47,1+451 | 25+031 | 11,2+0,81 | 82,5+0,41 | 0,12+0,04 | 12,4+1,15
2 39,6571 | 2,7+037 | 9,1+1,55 | 79,7+1,95 | 0,42+0,17 | 12,7+ 0,64
3 47,1+3,72 | 293+0,32 | 10,2+0,58 | 82,7+0,45 | 0,2+0,07 | 10,4 £0,57
4 47,6 +3,46 | 2,2+0,18 | 103+0,81 | 77,4+1,93 | 0,48 +0,17 | 12,1 +0,74

KosmyecTBeHHO MOKa3aTeny CBETIOTHI L ¥ XpoMaTHYECKHEe KOMITOHEHTHI a u D
TOMY COOTBETCTBYIOT. CBETJIOTa y BOJIOC KPOIOIIETO spyca MPAKTUYECKU B 2 pasa
HIDKE, YeM B IIyXOBOM SIpycCe, a XpOMAaTHYeCKHE COCTaBJsIomue & U b mpu 3ToM
HACTOJIbKO HEBEJIMKH, YTO HaXOMASTCS MOYTH B LEHTpe IBeToBOro npoctpanctea CIE
L*a*b. B miemom 3T0 ykassIBaeT Ha HaJIM4YUE CYIMIECTBEHHO 00Jiee TEMHOIO I[BETOBOIO
TOHa TO CPaBHEHHUIO C MyXOBBIM sIpycoM. JlocTOBepHOU pa3HMIBI B 3HAYECHUSIX
LBETOBbIX KOOPJAMHAT MpPHU CpaBHEHUHU ONbITHBIX (1,2,3) U KOHTposbHOU (4) rpymnn
BBISIBJICHO HE OBLIIO.

Kak wu3BecTHO, uenoBeueckuil Tya3 (UKCHPYET W3MEHEHMs I[BETa TOJIBKO B
Cllyda€ TPEBBILIEHUS LBETOBOIO IOpOra - MUHUMAJIbHOIO HM3MEHEHMs I[BETa,
3aMETHOr0 TJa3y, Ha3BaHHOTO AE - #0omycTMMOE OTIMYME LBETa HU3MEPSIEMOTo
00BEKTa OT 33J]aHHOTO ATAJIOHA TPU OJMHAKOBOM OCBeIIeHUH (Tadi. 12).

Tabnuua 12 - 3nauenus AE npu HHCTpyMEHTaIbHOW OIIEHKE 1IBETA

CpaBHenue 1BeTa noxydadpukara Xops SApycsl AE,

B/ el.

1 KpOIOLIUI 1,2
KoHuTposnb u rpymma ¢ uCroiib30BaHuEeM KepaThHa MyXOBOH 5.1

2 | KoHTpousb 1 TpyIina ¢ COYSTAHHBIM UCTIOJIh30BAHUEM KEpaTHHA U | KPOIOIIUI 0,8
Menakosia ITyXOBOM 5,4

3 KonTpose u rpynna ¢ ucrons3oBanueM Menakosna KPOKOUIUHI 14
MyXOBOU 4.4

Kak BunHO W3 gaHHBIX TaOmuubl 12, Mo Kporoumemy sipycy BOJOC pa3inyus B
OCHOBHOM IIBETOBOM TOHE IIKYpPOK OTCYTCTBYIOT, TaK KaK MaKCHUMAaJIbHBIH pa3opoc
nuara3zoHoB 1seropasznnuusa AE cocrasisiet 0,6 mpu Hopme AE < 2.

HecMmoTpss Ha TO, YTO OCHOBHOU HBETOBOW TOH ITyXOBOTO SIpyca CYLIECTBEHHO
OTJIMYAETCSI OT KPOIOWIETO sIpyca, AUana3oH MOPOroB IBETOPA3IHYHMS IMyXOBBIX BOJIOC
B [IpOaHaIM3UpOBaHHbIX rpymmax AE<I.

N3 »sToro cnemyer, 4yTo pa3iauyus B OKpAce WIKYPOK XOPEH M3 KOHTPOJBHOU U
ONBITHBIX TPYII OTCYTCTBYIOT, T.€. HCIOJb30BAaHHBIC MpenapaTbl HE OKa3bIBAIOT
BIIMSIHUS HA €CTECTBEHHBIN NPUPOIHBIN OKpacC MIKYPOK.

[IpoBenena oleHka (U3NKO-MEXAHMUYECKUX XapaKTEPUCTUK BbIACIAHHBIX
HIKYpOK, TaK Kak »O3TH I[I0KAa3aTeld OKa3blBAIOT CYIIECTBEHHOE BIIMAHUE Ha
BO3MOXKHOCTh HMX IepepabOTKU B IMyLIHO-MEXOBOM HPOM3BOJACTBE, IPHU PaCKpoe
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HIKYpPOK M YJAJICHUHM TOPOKOB, a TaK)K€ HA TaKHe MOTPEOUTENbCKHE CBOICTBA Kak
JI0JITOBEYHOCTh M M3HOCOCTOMKOCTh YK€ FOTOBBIX u3zenuii (Tabm. 13,14).

Tabnuua 13 - @u3nko-MexaHUUEeCKHE MMOKA3aTEeNN KOKEBOW TKaHU BbIJIEITAHHBIX
HIKYPOK XOps

Tonuuna [Ipenen OTHOCHUTENIBHOE
N KoxeBas TKaHb,

['pyrma KOXKEBOM pasphiBHas IpOYHOCTH YAJIUHEHUE MpU

TKaHH, MM KOXKEBOM pa3psiBe,

(n=15) Harlsl}:i%a’ H TKauu, [1a %
(n=10) (n=10) (n=10)

1 1,0+0,1 96,5 +20,8 19,3+1,9 53,0+1,7

2 0,8+0,14 117,6 £ 18,7 23,5+2.3 54,0+0,8

3 1,1£0,13 141,5+£25 28,3+2,6* 56,0+2,7

4 0,9+0,12 101,0+ 13 20,2+1,3 52,0+1,8

[Ipumenenne Menakoiyla M KepaTWHA 1O OTACIBHOCTH HE BIHSIET Ha
IIPOYHOCTHh KOJKEBOM TKAaHW, TaK Kak JOCTOBEPHOM pa3HULBI C KOHTPOJIbHBIMU
HIKypKaMu 00Hapy>XeHO He ObLIO, IPU A’TOM COBMECTHOE MCMOIb30BaHNE Menakosia
M KepaTHHa JOCTOBEPHO IMOBBIIMIAET MNPOYHOCTh KOXKEBOW TKAaHU IIKYPOK XOps
(p<0,05). Ilpu >TOM 3HAUYCHHS Pa3pPBIBHOW HATPY3KH HAXOJATCS B quama3oHe ot 96,5
1o 141,5 H.

OTHOCHUTENBbHOE YJIMHEHHUE TPU pa3pbiBe y HIKYpOK Xops Oonbiie 50%, 4ro
CBUJETENILCTBYET O BBICOKMX YNPYTo - IUIACTUYECKUX CBOMCTBax HIKypku. Cienyet
OTMETHUTh, YTO YBEJIIMYEHUE JAHHOTO IOKA3aTessd y KOXEBOM TKaHM LIKYpOK U3 3
TPYIIbI, YTO emié pa3 MOJATBEPKAACT MOJOKHUTEIbHBIN 3(PQPEKT OT COBMECTHOTO
UCIIOJIb30BaHus KepatnHa U Menakosuia.

Pe3ynbTarthl OLIEHKH (PU3NKO-MEXaHUYECKHX XapaKTEPUCTHK BOJIOCSHOTO
MTOKPOBA MPeJICTaBIICHBI B Tabmuie 14.

Tabnuua 14 - ®u3nko-MeXaHNYECKUE NTOKA3aTEIN BOJIOCSIHOTO IOKPOBA
BBIICJIAHHBIX HIKYPOK XOps

Macca OTtHocuTenbHast
IToreps maccel
My4YKOB PaspsiBHas pa3pbIBHAs Css13b BoJIOCa C©
I'pynmna | BOJOKOH, | Harpy3ka Iy4KOB Harpyska nepmotii (¢ 1 Mm?), BOIOCATOTO
MI BOJIOKOH, cH IIYYKOB H g OKPOB%, y
(n=25) (n=25) BOJIOKOH, (n=10) © pafilg, °
cH/tekc (n=10)
(n=25)
1 12,5+1,1 3630 + 370** 9,6+0,6* 6,3+0,9 10,2 + 1,5%**
2 10,4+1,3 2020 + 220 6,9+0,3 5,7£0,9 26,4 +49
3 14,2+1,4 | 5900 + 280*** 11,3+0,7*** 7,6 £0,8* 4,2 £ 1,1%**
4 11,8+1,2 2400 + 290 7,7+0,5 39+1,2 35,7+ 4.8

Pa3pbiBHasi Harpy3ka My4KOB BOJIOCSIHOTO TMOKpoBa Kojebsercs ot 1800 mo

6180 cH B uenom, mpu 3ToM JOCTOBEPHO OOJIbIINE 3HAUYECHUS PAa3pbIBHON HArpy3Ku y
mWKypok w3 rpynnel ¢ kepatuHoM (p<0,01). DT0 moxaTBepKIaeT JAHHBIC
OpPraHOJIENITUYECKOW OLIEHKH [0 OIPEAETICHUIO MOPOKOB Ha MIKypKax M Hally
TUIOTE3y O IMIOJIOKUTEIBHOM BIUSHUM KEpaTUHCOJEpKalled Onomo0aBKku Ha
IIPOYHOCTH BOJIOCA.

OneHka BIMSHUS SKCIIEPUMEHTAIBHBIX MPENApaToOB HA 3aKpEIIEHUE BOJOCa B
JiepMe, OT KOTOPOr0 3aBUCHUT JIOJIFOBEYHOCTh M3JIENHs, M0Ka3aja, YTo Ui yAaJeHUs
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myd4Kka BOJOC ¢ | MM? HIKypKM M3 TIPyIIbl 3 HEOOXOAUMMO JOCTOBEPHO OOIbIIEE

yeunue (p<0,05), yem mas mKypok u3 rpymi 1, 2. 910 00BICHIETCS KOMILICKCHBIM
BO3JICHICTBUEM IIPENAPATOB.

Haubosee yCcTOMYMBBIN K TPEHUIO BOJOCSHOM MOKPOB OKa3aJicid HA IIKYpPKax U3
rpynnbl ¢ COBMECTHBIM IIPUMEHEHHEM KepaTuHa U Menakomia — 4,2%, y IKypoK U3
IpyIIbI C IPUMEHEHUEM KepaTuHa NOTeps Macchl cocTaBuiia okoio 10 %. B rpynmne ¢
npuMeHeHrneM Melakoiia y IKYpOK MPOUEHT MOTepu Macchl coctaBui 16,4%. Y
KOHTPOJIBHBIX IIKYPOK TIPOILEHT IOTEePH Macchl cocTtaBui 35,7%. DT1oT dakr
MOATBEPKIAETCS HAIMYMEM JOCTOBEPHOU pa3sHUIIBI MKy WIKYpKaMu u3 rpynn 1 u 3
u koHTpoJieM (p<0,001) 1 OTCYTCTBHEM TaKOBOM JJIsl TPYIIIBI 2 U KOHTPOJIS.

Takum 00pa3oM, Uid TOBBIINICHHUS KadyecTBa IMYIIHO-MEXOBOW MPOTYyKLIHU
1es1eco00pa3HoO UCIOIb30BaTh KEPAaTUH W Menakoil mpy BhIpAlluBaHUU MOJIOJIHSKA
XOpsl.

3.5 DxoHOMHYecKasi 1ej1ecO00PA3HOCThL TMPHUMEHEeHHsl MpenapaToB u3
OTXO0/J0B CBHIPbSl KHBOTHOI0 TPOUCXO:KAEHHS /Jsi TOBBINIEHUA KayecTBa
HIKYPKOBOil IPOAYKIHMHU XOPA

OKOHOMUYECKYI0 3((EKTUBHOCTh TMPUMEHEHUS TPEMmapaToB KepaTMHA U
Menakonna paccuMThIBaIM, HMCXOAS U3 Pa3HULBl PEATU3ALUOHHOW CTOMMOCTH
OTIBITHBIX U KOHTPOJIBHBIX HIKYPOK, 32 BBIYETOM 3aTpaT Ha npenapatsl (Tabdm. 15).

Tabnuna 15 - Ouenka 5koHOMHUYECKON 3(P(HEKTUBHOCTH MPUMEHEHHUS MTPENnapaToB

OKOHOM.
Yucno 3aTpatbl HA | DKOHOM.

, 3¢ exT B
IIKYypPOK 3auér no | Peanmuzanuonnas | mpemapatel | 3¢pdexT N

ILnomans, nepecuére

I'pynna B o KayecTBy, | IeHa | MKypKH, Ha 1 or 1 wa 1000

rpymne, % pyo. KUBOTHOE, | LIKYpPKH,

- py6 py6 HIKYPOK,

) ) ) TEIC. py0.
1 8 930+39 | 87,5£12,5 262,5 1,41 73,59 73,59
2 8 947+40 | 75,0+16,4 225 1,45 36,05 36,05
3 8 951+£32 | 62,5+18,3 187,5 1,49 -1,49 -1,49
4 8 961+48 | 62,5+18,3 187,5 1,53 -1,53 -1,53
5 8 1023+£30 | 62,5+18,3 187,5 1,57 -1,57 -1,57
6 8 869+42 | 75,0+16,4 225,0 1,37 36,13 36,13
7 8 861+30 | 62,5+18,3 187,5 0,00 0,00 0,00
8 8 912438 | 75,0+16,4 225,0 5,75 31,75 31,75
9 8 889+35 | 87,5+12,5 262,5 11,50 63,5 63,5
10 8 908+36 | 87,5+12,5 262,5 17,25 57,75 57,75
11 8 998+32 | 100,0+0,0 300,0 18,70 93,80 93,80
12 8 872+47 | 75,0+16,4 225,0 23,00 14,50 14,50
13 8 918+34 | 87,5+12,5 262,5 57,50 17,50 17,50

[Io nmaHHBIM 3BEPOXO35KCTBA, HA MOMEHT mpoBelneHus onbita B DIVII
«Pycckuit co6omb» B 2017 T, cTOUMOCTD MIKYPKH X0ps ¢ 3a4€ToMm 1o kadectBy 100%
cocrasisuia 300 py6.

HauGonpmuit sxoHoMHueckuil 3p(HEeKT OT peain3aliy MKYpKH ObUT MOJTYYEH B
11 rpymnme - 93,80 py0., ¢ yuéTom 3aTpaT Ha KOMIUIEKCHOE NPUMEHEHHE KepaTuHa U
Menakomna - 18,70 py6. Takxke CTOMT OTMETUTh YBEITHUYCHHUE TUIOIMIAIN MIKYPOK B
aTOM rpynne Ha 15,9% OTHOCUTENbHO KOHTPOJIA.
3akiouenue

Ha ocHoBanuu pe3ysbTaTOB MPOBEAEHHBIX HCCICAOBAHUM MOXKHO CJIENATh
CIEAYIOIINE BbIBOADI:
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1. YCcTaHOBIEHO, YTO MOJYyYEHHbIE M3 MPOAYKTOB PEIUKIMHIA OTXOJOB ChIPhS
KUBOTHOTO TMPOUCXOXKJICHUS KEpaTWH, KOJIareH U Menakoil (KOMILIEKC KOJulareHa |
MEJIaTOHMHA), IO CBOMM CBOMCTBaM U IOKA3aTEJsIM KayecTBa, B TOM 4ucie, Oiarogaps
OTCYTCTBUIO TOKCHMYHOCTH, MOTYT OBITh HCIOJB30BaHbl B KayeCTBE OHOJOTUYECKU
aKTUBHBIX J100aBOK B TEXHOJIOTMM BBIpAIIMBAHUS MOJIOJHSKA XOPS A TMOJy4YECHHUS
IIKYPKOBOW MPOYKLIUH.

2. [Toka3zaHo, 4TO 3a BpeMs HAYy4YHO-XO35MCTBEHHOI'O ONBITA JKMBAas Macca XOpeu
Py HWCIOJIb30BaHWM Menakoia ¢ MaKCUMaJlbHOM KOHIIGHTparued MmenaTtoHmHa (15
MI/MJI) B Ipenapare yBeJIndyuiach 0osee, 4eM B 5 pa3 MO CPaBHEHHUIO C UCXOJHOMW, a B
KOHTpoJle — Bcero B 3,6 pa3a, Torga Kak HCIOJIb30BAHHWE KEpaTMHA B KauecTBE
010/100aBKM K OCHOBHOMY pPalMoOHy ObUIO 3(P(EKTHBHBIM JHIIb MPU HCIOJIH30BAHUU
Manbix na03 npenapara (0,2-0,6%). KommnexkcHoe wucnons3oBanue Menakomia u
KepaTHHAa MO3BOJIUJIO MOJIYYUTh MAKCUMAaJIbHBIM CTATUCTUYECKU JOCTOBEPHBIM MIPUPOCT
KUBOU MacChl Ha MECSII] paHbIIIE CPOKOB yOOsI.

3. VYcTaHOBIEHO, YTO IUIOWAL MIKYPOK XOps, MOJYYEHHBIX IPHU UCIOIb30BaHUU
Memnakosia noctoBepHo Beie Ha 18,0%, npu npumenenun keparuna — Ha 9,0%, a npu
KOMILJIEKCHOM HCTOJb30BaHUM KepaTuHa W Menakomia Ha 12,0% mo cpaBHEHHIO C
IUIOLIAJbI0 KOHTPOJIbHBIX MIKYpoK. [loka3zaHO, YTO KOJIMYECTBO MPUKUZHEHHBIX
MIOPOKOB, B YaCTHOCTH, OWUTOCTh OCTH HA HEBBLACIAHHBIX WIKypKax Xopeuh mpu
WCIIOB30BaHNK Memakomuta coctasisiet 37,5 %, nmpu ucronb3oBanuu keparuaa — 25,0%,
Mpy KOMIUIEKCHOM MpUMEHEeHHH Menakoiuia U KepaTHHA TPWKU3HEHHBIE ACPEKThI HE
O0OHapy>KEHBI.

4, [TokazaHo AOCTOBEPHOE MOBBIIMIEHUE TYCTOTHI BOJIOCSHOTO MOKPOBA HA IIKYPKaxX
xops Ha 16,0% mnpu KOMIUIEKCHOM HCIOJIb30BaHME KepaTMHa M Menakoia, Npu
npuMeHeHnn kepartuHa — Ha 12,0%, 1ocToBepHOI pa3sHHIIBI 10 CPABHEHUIO C KOHTPOJIEM
MIpy IPUMEHEHNH MeakoJuia He BBISBIICHO.

5. JlokazaHo, 4TO MpUMEHEHHE OMOJIOTMYECKH aKTUBHBIX MPOIYKTOB PEIMKINHTA
OesloKcoAepKaIMX OTXOJOB HE BIIMSET HA IBETOBBIC XAapPAKTEPUCTUKU BbIICTAHHBIX
HIKYPOK XOPSI.

6. VYCTaHOBIEHO JOCTOBEPHOE TOBBIIICHUE MPOYHOCTHBIX XapPaKTEPUCTHK
KOKEBOW TKaHM BBIJENAHHBIX MIKYpPoK Xops Ha 49,0% mnpu KOMIUIEKCHOM MPUMEHEHUU
KepaTMHa W Menakomiia, 4TO MOBBIMIAET MPUTOAHOCTH JTAHHOTO Moirydadbpukara ams
CKOPHSKHO-TIOIIIMBOYHBIX MPOLIECCOB. Y CTAHOBJICHO, YTO MIPOYHOCTHBIE XapaKTEPUCTUKH
BOJIOCA BBIJICNIAHHBIX HIKYPOK XOPS, OJYYEHHBIX ¢ UCIOJIb30BaHMEM KepaTuHa, Ha 10,0
% BbIIlIE, YeM IpHU IpUMEHEHUN Menakoia, a COBMECTHOE MCIIOJIb30BaHUE MPENapaToB
MOBBIIIAET MPOYHOCTh BOJIOCA TOYTH B 2 pa3a MO CPaBHEHUIO C KOHTPOJIEM, YTO
MOJIOKUTENBHO BIUSET HA YBEJIMYEHUE HOCKOCTU TOTOBBIX U3/IETUH.

7. VY cTaHOBIEHO, YTO Ha BBIJCIAHHBIX IKYPKaX XOps, MOJTYYEHHBIX B PE3yJIbTaTe
MPUMEHEHUST KepaTHHA, CBA3b BoJIOca ¢ AepMoi B 1,5 pasza BhbIlle, 4eM Ha KOHTPOJIBHBIX
IIKypKaX, a TP COBMECTHOM HCIIOJIb30BaHMM KepaTuHa W Menakosuia B 2 pa3a BBIIIIE,
yeM B KoHTpoisie. llokazaHo, 4YTO BOJOCAHOW MOKPOB Ha IIKypKax U3 TPYyHNbl C
COBMECTHBIM TPUMEHEHHEM KepaTMHa W Menakosuia, Haubojaee yCTOWYMB K TPEHUIO,
noteps macchbl coctaBuia 4,2%, y IKypOK U3 TPYIIIBI C IPUMEHEHUEM KepaTHUHA - OKOJIO
10,0%, c npumenenneM Menakomna - 16,4%, y KOHTPOJIBHBIX MIKYPOK - 35,7%.

8. [lonTBepxeHa HKOHOMUYECKAs 1eJIeCO00Pa3HOCTb KOMIUIEKCHOTO
WCIIOJIb30BaHUsl KepaTMHa W Menakosuia: SKOHOMUYECKHUA 3h(dEKT OT peanu3aruu
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mkypku coctasuil 93,80 pyO. npu 3aTparax Ha npenapatsl B 18,70 pyoO.

IIpensioxenus AJisi NPOU3BOACTBA

1. [lenecooOpa3HO MCMHOIB30BaTh B TEXHOJOTUU BBIPAIIUBAHUS YOOWHOTO
MOJIOJHSIKA XOpsi KepaTuH (koHmeHTpauus 0,6% ot maccel kopma) U Memakoin
(koHmeHTpanust 6 MI/Mj) KOMIUIEKCHO, TaK KaK COBMECTHOE HCIIOJIb30BaHUE JAaHHBIX
IpernapaToB NO3BOJISIET MOJIYYUTh HauboJee KaueCTBEHHBIE NIKYPKH.

2. NmmnanTtamuio Menakoiia peKOMEHAYyeTCs IPOBOJIUTh OJHOKPATHO B KOHIIE
UIOJISl — HavyaJjle aBrycra, a KepaTuH J00aBJIATh K CTAHJAPTHOMY KOPMY C MSATHAHEBHBIMU
MHTEpBajaMH B MPUMEHEHUH JT00aBKH, Cpa3y Mocie UMIUTaHTauu Menakosuia, 10 yoos
3BEpPEU.

IlepcnexkTUBBI KasbHel e pa3padoTKU TeMbI
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