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OBIIASI XAPAKTEPUCTHUKA PABOTbBI

AKTYaJabHOCTh PadoThl. [lociecTBUSI TEXHOI€HHBIX KaTacTpod, TOBCEIHEB-
HBI HEKOHTPOJMPYEMBIII cOpOC B BO3IYIIHOE IPOCTPAHCTBO M BOJHBIN OacceilH
OOJIBIIOTO KOJIMYECTBA BPEIHBIX JUIS 3[J0POBbSI BEIIECTB SIBISIOTCS OCHOBHOW TIpH-
YHHOW YBEJIMYEHUS] CMEPTHOCTH M 3a00JI€Ba€MOCTH BO BCEX IPOMBIIIIEHHBIX FOPO-
Jax 1 pernoHax. OCHOBHbIE BUIBI BPEAHBIX BEIIECTB, 3arPA3HAIONINX OKPY>KAIOIIYTO
cpemy: TSDKENble METaJUIbl, YCTOWYHMBBHIE XJIOPOPTaHUYECKHE COCAMHEHHS, Paano-
HYKITHIBL.

@akTop MHUTaHMS MOXKET BHECTH CYIIECTBEHHBIH BKJIAJ B KOMILIEKC MEpO-
mpuATHI 110 60pbOe ¢ TMOCIEACTBUAMYI BIMAHUS HEONArONpUsATHON 3KOJIOTHYECKON
00CTaHOBKHM Ha 370pOBBe JtoAei. [Ipn Hannauu BpemHBIX BO3IEHCTBHH OKpYKaro-
H.leﬁ Cp€abl OpTraHMW3M MCHBITBIBACT IMOBBINICHHYIO HOTpe6HOCTI) B ITIOJHOLICHHBIX
6eJ'IKaX JKUBOTHOT'O IMPOUCXOKIACHUA, SCCCHIUAIBHBIX HYTPUCHTAX U IMUIICBBIX BO-
JIOKHAX C oyHmarnmM 3(G(eKToM, NO3BOJSIONUX aJanTHPOBaThCs K HEOIaronpu-
SITHBIM (pakTOpam.

B nacrosmiee Bpemst Ha PoccuiickoM peIHKe Ipymia IpoAyKTOB Ha MSICHOM OC-
HOBE, OTBEYAIONIAsi 3TUM TPEOOBAaHUSIM, OTCYTCTBYET.

VYuuTeIBasg upe3BbIYANHYIO ONACHOCTD 3arpSA3HEHUS TSHKEIBIMU METalIaMH OK-
pyXaromiet cpesbl, pa3paboTka MPOIYKTOB C BHICOKOW MHUILEBOM IIEHHOCTHIO, 00Ia-
JAfOIINX CIOCOOHOCTHIO BBIBOJUTH TOKCHYHBIE 3JEMEHTHI M OYHIIATH OPTaHU3M
YeNoBeKa, ABIAETCA akTyansHOH. [IpobieMa co3maHus IpoIyKTOB HA MSICHOH OCHO-
B€, CITOCOOCTBYIOIINX BBIBEICHHUIO BPEAHBIX BELIECTB U3 OPraHU3Ma YEJIOBEKa COOT-
BETCTBYET «J[OKTpHHE MpPOMOBOILCTBEHHON Oe3omacHOCTH P®D» M OCHOBHBIM TO-
JoXKeHUsIM KoHuemmu « OCHOBBI ToCcyAapcTBeHHON moiautuku Poccuiickoit dene-
panuy B 00JIaCTH 3J0POBOTO MTUTAHUS HaceaeHus Ha nepuo a0 2020 romay.

BrinosHeHHbIE HCCe0BaHUsI OCHOBAaHBI Ha (yHJIAMEHTAJIBHBIX Tpyaax Bou-
rapeBa M.H., 3anuenko A.W., Konomsuuukosa A.I'., Jlunmaroa H.H., Jlucuieina
A.b., Pynunuesoit T.A., CaBuenko A.®D., Koponera A.A., Cnupuuesa B.b., Cyxa-
HoBa Bb.I1., Uynkosoit H.A., Tyrenssna B.A. u gp.

Heab u 3amxauyu uccaenoBanug. llenbio auccepTauuoHHONH PadOTHI
SIBJIISICTCSI 000OCHOBAaHME U CO3JaHUE KOMIUICKCHBIX OMOJIOTHYECKH aKTHMBHBIX 100a-
BOK JIs OYHUILICHUS opraHmMa OT TSAXKCJIbIX MCTAJIJIOB U le/lMeHEHl/Ie HxX B (l)yHK-
OUOHAJIBHBIX MﬂCOpaCTl/ITeIlI)H]:lX KOHCCpBaX, Hpe}lHaSHa‘leHHbIX JJISA J'lIO[leﬂ, Haxo-
JAIIUXCA B OKOJIOT'HYECKHU He6HaFOle/IﬂTHle yCJ'IOBl/IHX.

JUIs. BBIMTOJTHEHHS MTOCTABICHHOW IENTU IPEIYCMOTPEHO PEUICHHUE CIICAYIO-
[UX 3a/a4:

- MOX00P MUIIEBHIX BOJOKOH C OYHIIAIOIINM 3P deKToMm;

- MPOBEJICHUE XHUMUYECKUX M OMOJIOTHYECKHX HCCIEIOBaHHUN 10 00OCHO-
BaHHMIO COCTaBa HYTPHUIICBTUKOB, CIIOCOOCTBYIOIIMX OYMIICHUIO U BBIBEJCHHUIO TH-
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XKEeNBIX METaJUIOB U3 OPTaHW3Ma 4YeJI0BEeKa, UCKIIOYAIOIINX OTePH ICCEHIHAIbHbBIX
HYTPHEHTOB;

- pa3paboTka HyTpueHTHO-TexHoJornueckux tpedosanuii (HTT) k co3na-
HHUIO MSICOCOZIEPXKALIMX KOHCEPBOB C OouHIarommM 3(hdexTom, nperHasHaueHHbIX
JULSL JIIO/IeH, HAXOASIIMXCS B 9KOJIOTMYECKU HEOJIarONpUsTHBIX YCIOBUSIX;

- IPOEKTHPOBAHUE PELIENTYpP KOHCEPBOB C IPUMEHEHNEM METO/IOB MaTeMa-
THYECKOTO MOJICJIMPOBAHMSI, BHIPAOOTKA ONBITHBIX MapTHH KOHCEPBOB, 0OOTaIlIeH-
HBIX KOMIUICKCOM OHONOTHYeCKU akTHBHBIX 100aBok (BAJI), mis BeIBeeHHUS Bpe-
HBIX BEIIECTB M3 OPraHH3Ma,;

- TNpoBeIeHHE KOMIUICKCHBIX HCCICIOBAHUI KayeCTBa ONBITHBIX MapTHid
MPOIYKTa;

- pa3paboTKa TEXHHYECKOH NOKYMEHTALMd Ha KOMIUIEKCHYIO NOOaBKy H
MPOIYKT.

Hayuynasi HoBH3HA. YcTaHOBJIEHA 3aBUCUMOCTh (P ()EeKTHBHOCTH BBHIBEIIE-
HUA TAXKCIIBIX METAJJIOB B MOJICJIBHBIX pacTBOpPax OT BHAAa HEPACTBOPUMBIX IMMUMIC-
BbIX BOJIOKOH, KOTOpas CHHKACTCA B pAAY NMUIICHUYHAA KJIETYaTKa>COEBasd KJE€T4yar-
ka> cBekioBu4HEIe BosiokHa >MKI] u cocraBisier 96-56 %.

KoMmriekcHBIME  MICCIIEZIOBaHUSIME Ha J1a0OPATOPHBIX )KUBOTHBIX YCTaHOB-
JICHO, YTO MSICHOW MPOAYKT, OOOTaIlIEHHbIH MHIIEBHIMU BOJIOKHAMH, 3()(HEKTHBHO
OYMIAET OPraHW3M U IPEAOTBpAIIACT HAKOIUICHHWE TSDKENBIX METAJIOB: MSCHOU
(ap1r ¢ MIICHUYHBIMYA BOJIOKHAMH M MHYJIMHOM CHI)KAeT YPOBEHb CBHUHIIA B IICUCHU
Ha 54%, MACHO¥H (apiI ¢ MIEHWIHBIMU BOJIOKHAMH W )KHBOTHBIM O€IIKOM - Ha 27%);
IIpy 00OTANICHUH MUIIEBBIMI BOJOKHAMH B COUETAHWN C BHTAaMUHO-MHHEPAIbHBIM
KOMITJIEKCOM YPOBCHb CBHHIIA CHHKAETCS COOTBETCTBEHHO Ha 92% u 62%.

JlokazaHo, 9TO MCIIOJIb30BaHNE HEPACTBOPUMBIX IHUIIEBHIX BoiIoKoH (MKILI,
coeBast, MIIEHUYHAs KIeTYaTKH) PUBOAUT K BBIBEICHHIO U3 OpraHu3Ma J1adopaTop-
HBIX JKMBOTHBIX )Kene3a (ypoBeHb reMoriioOuHa cHuxaercs Ha 7-31%)u Kanbiys.
CHIDKEHHUIO COIepIKaHUs KAJIbIUS B KOCTH CIIOCOOCTBYET MHTOKCHKAIMS OpraHh3Ma
TSDKEJBIMU METaJUIaMH. Y CT@HOBJIEHO, YTO COBMECTHOE MPUMEHEHHE HEepacTBO-
PHUMBIX HIIEBHIX BOJIOKOH C PACTBOPUMBIMU (TIEKTHH, UHYJIMH) U )KUBOTHBIMH Oell-
KaMH CIIOCOOCTBYET YCBOCHUIO KasbIys. Mcronp30BaHNe MHYJIMHA TTO3BOJISAET TaK-
€ YBEIIMYNUTh yPOBEHb I'EMOTJIOOMHA B KPOBH J1a00PATOPHBIX KUBOTHBIX.

Ha ocHoBe aHanm3a u TeopeTHYecKuX 0000IIeHNH TOTPeOHOCTH B MaKpoO-
1 MHKPOBJIEMEHTaX B3POCJIOTO HACENICHUS B YCIOBHSX 3arpsA3HEHUS OKPY’KaromeH
cpenbl chopMyIHPOBaHbl HYTPHEHTHO-TEXHOJIOTHUECKHE TPEOOBaHMS K CO3JaHHIO
(YHKIIMOHATIBHBIX MSCOPACTUTEIBHBIX KOHCEPBOB, MIPEAHA3HAYCHHBIX JIS1 BBIBEJIC-
HUSI TSDKEIBIX METAJUIOB M3 OpPTraHM3Ma 4eJOBEKa, HAaXOMSIIErocs B AKOJIOTHYECKH
HEOIaronpusITHBIX yCIOBHAX.

YcTaHOBIEHBI [TOKA3aTENH MUIIEBOH IEHHOCTH, ONIPEAEIeHa HyTPUEHTHAs
AACKBATHOCTb MACOPACTUTCIIbHBIX KOHCCPBOB, NPEAHAZHAYCHHBIX JJI OUUIICHUA
OopraHmiMa M CHUXCHHUA pUCKaA HOCJ'le[lCTBl/Iﬁ 9KOJIOTHYCCKH He6ﬂaFOHpI/IﬂTHbIX ycC-
JIOBUH.
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IIpakTHyecKas IEHHOCThL M _peaju3auus pe3yabTraroB. Ha ocHoBanuu
Pe3yJIbTaTOB MPOBEICHHBIX HCCIICIOBAHMI pa3paboTaHbl pelenTypa, TEXHOJOTHS U
TexHudyeckass gokymenramus: TY 9197-993-00419779 «Cwmecu numieBbie 1iisi 000-
TaneHus MSICHBIX U MSCOCOAepKauX mpoaykToB «KombnoMukce»» U TEXHOJIOTH-
Yyeckas MHCTPYKIUSA Ha WX MPOU3BOJCTBO. Ha mo0OaBKy MOYyYeHO SKCIEPTHOE 3a-
kimrouenne HUM muranus PAMH.

C HCrOJIb30BaHUEM KOMILICKCHBIX MMHIIEBBIX J100aBOK pa3paboTaHbl perenTy-
PBL, TEXHOJOTHSI M TeXHWYecKas mokymeHrtarus TY 9217-941-00419779 na «Kon-
CepBBI MsicopacTuTenbHble «DprKacce», 00OTalIeHHbIE HYTPUIICBTUKAMH U TEXHO-
JIOTHYECKasi HHCTPYKIUSI Ha X MPOU3BOJCTBO. JJOKYMEHTAIUSI UMEET COTJIacOBaHUE
¢ HM muranns PAMH u canuTapHO-3mHaeMuoiornaeckoe 3axmodenne ['occan-
snuactyx0s1 Pocriorpebnamzopa PO.

Hyo6ankamuu. [To pesynbTataM HCCIeIOBaHUN OMyOJUKOBaHO 14 TEYaTHBIX
paboT, mogana 3asBka Ha u3o0peTenue Ne 2009148587/13(071756) ot 28.12.2009.

Anpodanusi pa6oThl. Pe3yneTaTthl paboThl H00KeHBI Ha |V-it MexayHapo-
HOM Hay4YHO-TIPAKTUYECKOW KOH(epeHIHH «TexXHONOrnn M KOHCEPBBI 3710pPOBOTO
nutanus. OyHKIHOHANBHBIC NHIIEBbIe KoHcepBb (MI'VIIB, 2008); HOouneiinoit
KoH(pepeHMH «HaydHO-TIpakTHYEeCKHE acNEeKThl COBEPHICHCTBOBAHMS KadecTBa
MPOXYKTOB JIETCKOTO M repoauetnueckoro nutanus» (Mctpa, 2009); MexmayHa-
poxHOW KoH(pepeHIH «DYHKIMOHANBHBIE KOHCEPBBI MHUTAHWA: TUTHCHUYECKHUC
acmeKTHl u 6e3omacHoCThY, (Kybans, 2009). Brmrpan rpant B koHKypce 2009 rona
Ha COMCKAHWE I'PAHTOB Ha MPOBEJCHUE MOJIOJABIMU YYEHBIMH, aCIHUPAHTAMHU H CTY-
JICHTAM{ HCCIICIOBAaHUH B HAYYHBIX M HAYYHO-TIEIarOrn4eCKUX KOJJIEKTUBAX Opra-
HU3AIMA acCOIMAalliU «YHHMBEPCUTETCKUM KOMIUIEKC NPHKIATHONH OHOTEXHOIIO-
THI.

CTpyKTYypa U _00BbeM padoThl. Jluccepranus COCTOMT U3 BBEICHHUsS, 0030pa
JIUTEPATYPhl, CXEeMbI ITPOBEJICHUS MCCIICTOBAHUI, OOBEKTOB M METOJIOB HCCIIE0Ba-
HUSI, 9KCTIEPUMEHTAIFHOM YacTH, BBIBOJOB, 3aKJIIOYEHHS, CIMCKA MCIIOJIb30BAHHOM
JUTEpaTyphl U npuiokeHnii. Pabora minoxena nHa 130 crpanmnax, Bkimrouaer 40
tabmu, 10 pucynkos, 5 mpunoxennii. CIUCOK TUTEpaTypsl BKIodaeT 186 manme-
HOBaHHHN paObOT OTEUECTBEHHBIX U 3apYyOEKHBIX aBTOPOB.

COJEPKXAHUE PABOTBI

Bo 66edenuu o6ocHOBaHA aKTyanbHOCTH TEMBI JUCCEPTAI[IOHHOM pabOTHI, OTI-
peleNeHsl 1eNTb ¥ HallPaBJICHUS MCCIIeIOBaHN.

B nepeoii 2nage npuBeneH aHalIMTHYECKUil 0030p JUTEPaTypbl, B KOTOPOM
PACCMOTPEHBI NIEPCIICKTUBBLI CO3JaHU q)yHKLIl/IOHaIIle)IX MMPOAYKTOB NIMUTaHUA, HC-
TOYHMKHU 3arpsi3HEHUS] OKpYJKarouleld cpelpl U NpoayKToB nuTaHus. OmperneneHa
poib aKTopa MUTAHMS NPH BBIBEJIEHUN BPEIHBIX BELIECTB U3 OPraHU3Ma, a TaKxKe
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OCHOBHBIX MHIIEBBIX BELIECTB U MOTPEOHOCTh B HUX NpPU IOBBILICHHOM YPOBHE
panuanyy U BpeOHBIX XUMHYECKHX BemiecTB. CHopMyInpoBaHbI LENb U 331a9H HC-
CJIeI0BaHUi.

Bo emopoii 2r1ase nipencTaBiieH MOPsIOK BBITOJHCHHS PabOT, OMUCAHBI 00BEK-
TBI ¥ METOJIBI CCIIEIOBAHNS, IPUBE/ICHA CXEMa ITPOBENICHUS HCCIIETOBAHUIA.

B mpemoueii u uemeepmoii znagax nucceprauyv MpUBEAEHBI PE3YJIbTaThl XH-
MHYECKHX W OMOJIOTMYECKUX HCCIIeIOBAaHMN IT0 0OOCHOBAHUIO COCTaBa M YPOBEHb
BHECEHUsI HyTPUIIEBTUKOB; pa3paboTaHbl ¥ (HOpMaIH30BaHbl HAYYHO 0OOCHOBaHHbIE
TpeOOBaHUS K COCTaBY M KaueCTBY (DYHKIIMOHAIBHBIX MSICOPACTHTENBHBIX KOHCEp-
BOB BBICOKOM ITUIIIEBOY IIEHHOCTH C BEIBOISAIINAM 3P PEKTOM, TIPEICTABICHBI PE3YIIb-
TaThl KOMOBIOTEPHOTO MIPOSKTHUPOBAHUS PEIETTYP MICOPACTUTEIHFHBIX KOHCEPBOB;
pa3paboTaHa TEXHOJIOTHA KOHCEPBOB, U3JI0KEHBI M MPOAHAIN3UPOBAHBI PE3yIIbTATHI
KOMIUTEKCHOTO MCCIIEIOBaHMS MOKa3aTenel KauecTBa M 0e30MacHOCTH pa3paboTaH-
HBIX KOHCEPBOB.

B namoii 2nase npencrasieHbl CBeEHNs 10 Pa3padOTKe TEXHUYECKOU JIOKY-
MEHTAllMd ¥ TPOW3BE/IeH pacyeT dKOHOMHYECKOH 3(P(EeKTUBHOCTH NPOU3BOJCTBA
(YHKIIMOHAJIBHBIX MSICOPACTUTEIbHBIX KOHCEPBOB.

B 3akimtoueHUN H3II05KEHBI 86160001 IO BHITIOTHEHHO padoTe.

B npunoscenusx npencraBieHsl KONUK JTOKYMEHTOB, HOATBEPKIAIONINX 3a-
BEPLICHHOCTH paOOTHI.

OO0BEKTHI H_MeTOIbI NCCIe0BaHUIl. B kauecTBe 00BEKTOB OMONIOTHYCCKUX
WCCIIEOBAaHNHA OBLIM BHIOpaHBI HAaMOOIIEe pacIpOCTpaHEHHBIE MPETapaThl MAIEBBIX
BosiokoH ([1B), mpumeHsieMble B MSICHOM W TIHINEBOM MPOMBIIUICHHOCTH: MIICHAY-
Has kierdatka (Buranens), naynus (Oubpynun), mukporemtono3a (MKL), coeBas
KJIETYaTKa, CBEKJIOBUYHBIC BOJIOKHA, IpemapaT H30JHPOBAHHBIX COCTUHHUTEILHO-
TkaHbsiX 6enkoB (TUITPO) u cBUHAs MIKypKa, a Takke (yHKIMOHAIBHBIC MsAcopac-
TUTEJbHBIC KOHCEPBBI, O0OTANICHHBIC MUIICBHIMA BOJOKHAMH M APYTMMH HYTPH-
LICBTUKAMH.

B xoze skcriepuMeHTa OBIIIM UCTIOIB30BaHbI CIEAYIOIINE METO/BI UCCIEN0-
BaHUS:

1 — maccoBas gois 6enka - mo 'OCT 25011-81;

2 — maccoBas gous xupa - mo [OCT 23042-86,

3 — maccosas ot Birary - mo F'OCT 9793-74;

4 — >HepreTHYeCKas IEHHOCTh — PACUCTHEBIM ITyTeM;

5 — MuHEpanBHBIN cocTaB (MarHWiA, IWHK, KeJe30) OMpeNesuld Ha aTOMHO-
abcopommonHoM criektpodoromerpe «Perkin Elmery;

6 — KHUPHOKHCIIOTHBII cocTaB — 1o meroay Dosga. OnpenesieHrue cocraBa
JKUPHBIX KHCIOT TPOBOJMIM Ha ra3oBoMm xpomarorpade HP 6890 ¢upmbr «Hew-
lettPackardy;

7 - aMMHOKHCIIOTHBII COCTaB ONpPEAEISAIN METOJJOM HOHOOOMEHHOW XpoMma-
TorpauM Ha aMMHOKHCIIOTHOM aHanmn3arope ¢upmbl «Bekman» B cranmapTHOM
pexxume. Tpunrodan — o meroay XopHa;
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|| Amnanu3 u 000011eHIe HAYYHOH, TAaTCHTHOM M TEXHUYECKOU JTUTEPATyPhl ||
v

Ormnpenenenue Hey U 3a1a4 padoThL

v

IToa6op HYTPHIEBTUKOB, Pa3paboTKa KOMITO3UIINHA OHOIOTHIECKH
AKTHBHBIX J00aBOK U OHOJOIHYECKHE UCCIENOBAHUS MX OUHIIAL0-
mux 3¢ ¢pexros (8-13)

Pa3paboTka HyTpHEHTHO - TEXHOJIOTHIECKUX TPEOOBAaHUH K MsICOpacTH-
TEJIFHBIM KOHCEPBaM € OYHIIAIOINM 3P PEKTOM

KoMnproTepHOE MPOSKTUPOBAHIE BUPTYAIBHBIX Moaeneii (14)

BripaboTKa OMBITHOW MTAPTHUH U KCCIIEIOBAHIE KAUeCTBa pa3pab0TaHHbBIX (YHKIINO-
HaJbHBIX KOHCEDBOB (1-8. 15)

v

Pazpabotka Texaudeckoi qokymeHTanun. OeHKa S5KOHOMUYIEeCKOi 3(h(heKTHBHOCTH

(16)

Pucynok 1. - Cxema IOCTaHOBKH JKCIIEPUMEHTA

8 - kanbumit — mo 'OCT 30178-96;

9 - uHTerpaNbHBINA MOKA3aTeNlb XPOHHUECKOW nHTOKCHKanuu (UITXI) pac-
CUMTHIBAJIM KaK OTHOILIEHHWE MAcChl OpraHa K oouiel macce Teia B %;

10 - oOmiunit KIMHUYECKUI aHAJIN3 KPOBH JIA00PATOPHBIX )KUBOTHBIX 110
OOINICTIPUHSATON METOIUKE;

11 - conepkaHue celieHa B OpraHax M TKaHSX KUBOTHBIX ONPEessUTd TH-
PHUIIHBIM aTOMHO-a0COPOLIMOHHBIM METO/IOM;

12 - MaccoBbIe KOHIEHTPALNH TSOKEIIBIX METAUIOB  ONPENEIsUId WHBEPCH-
OHHO-BosbTamriepoMerpudeckuM (MB) metomowm;

13 - MeanKo-OHONOTHYECKYIO0 OICHKY 3(P(QEKTHBHOCTH MHUIIEBBIX BOJIOKOH
IIPY MHTOKCHUKAIIMY CBUHIIOM M KaMHEM OCYLIECTBILSUIM TPaAUILMOHHBIMH SKCIIEPH-

9



MEHTAJIBHBIMH METO/IaMH Ha PACTYIIHX OENBIX KphICATaX-caMIlax ¢ IePBOHAYAIEHON
Maccoit 87,5£10,0 r B Teuerne 30 gueit B BuBapun BHUUMII,

14 - xOMIBIOTEPHOE MOJECIUPOBAHNE aMHUHOKHUCIOTHOTO U YKHPHO-
KHCJIOTHOTO COCTaBa PeeNTypHBIX KOMITO3HUIINI U OIleHKa HX COaTaHCHPOBAaHHOCTH
poBeneHsl 1o Merony akagemuka H. H. JIunarosa;

15 - comepxaHre BUTAMUHOB - 110 « BpeMEHHBIM METOAMYECKUM yYKA3aHUAM
1O OMpEICIICHUI0O MacCOBOW oau BuTamuHoB Bi, B,, PP, C u E B o0orameHHbIX
MU MSICHBIX TIPOJYKTaX»;

16 - sxoHoMmmyeckas 3G PEeKTUBHOCTL IO OOIICTIPHHSATHIM METOJAUKAM O
PYKOBOACTBOM K.3.H. HeOypunnosoit H.®.

OCHOBHBIE PE3YJIbTATHI HCCJIEJOBAHUI

B kauectBe uctounHukoB I[IB ans cpaBHUTENBHOIO HCCIENOBAHUS OYH-
maromeil crnocoOHOCTH OBUTM BBIOpaHBI Kak HEPAacTBOPUMBIE (CoeBas KieTdaTka,
cBekiIoBHYHbIe BojokHa, MKIL], mimeHuuHas kieTyaTka), TaK M BOJOPAcTBOPUMBIE
npemnapatsl (MHYJIUH). Beioop maHHbIX ucTouyHHKOB [IB 00ycioBieH TeM, 4To OHU
T10 JINTEPATYPHBIM JTaHHBIM, CIIOCOOHBI CBSI3bIBATh MOHBI CBUHIIA, KaJAMUS M JAPYTUX
TSDKEJBIX METAJIOB, PaJHOHYKINABI (CTPOHLIMH, 1Ie3ni) M psJi OpraHMYecKUX Be-
mecTB. KpoMe axkTHBHON KOMIUIEKCOOOpa3ylomieil CriocOOHOCTH OHM 00JaaroT
BBIPKCHHBIMHU TTPOQHIAKTHYECKIMHU CcBOMcTBaMH. HemanoBaxHbIM (akTtopom B
BEIOOpE NpEmnapaToB SBISETCA MX HIMPOKOE HMCHOJIB30BAaHUE C LENBIO YIIydIICHHS
(YHKIIMOHATBHO-TEXHOJIOTHYECKUX XapaKTEPHCTUK B TEXHOJOTHH IPOW3BOJICTBA
MSICHBIX TPOIYKTOB. DKCIEPUMEHTAIBHYIO 9acTh pazpaborku BAJ] mpoBommmm mo
cxeMme, IPeICTaBIICHHOM Ha puC.2.

[IpoBeneHHsIe nccenoBaHUs copOunoHHON criocobnoctr 1B, BEInENeH-
HBIX M3 Pa3HbIX BUJO0B PACTUTCIIBHOTO ChIPbA, B MOJCIIBHBIX paCTBOpax, MoKa3biBa-
10T, YTO 9Ta TPYyIIa SHTEPOCOPOCHTOB BechbMa 3¢ (eKTUBHA M 00aacT KaK HOH-
HOW, TaK U MOJICKYJIIPHON COPOIIHEH.

W3 npuBeieHHBIX Ha pHUC.2 AaHHBIX BUAHO, YTO 3(P(HEKTHBHOCTH CBSI3bI-
BaHMS TSDKEJBIX METAIJIOB camasi BBICOKas JUIsl MIIEHNYHOM KJIETYaTKHU U CHIYKAeT-
csi B psjy NIICHWYHAs KJET4aTKa>CoeBasi KJIEeTYaTKa™> CBEKJIOBHYHBIC BOJIOKHA
>MKI.

Jnst manbHeWnX UCciel0BaHUK IPU TOBBIMIEHHBIX KOHIEHTPALMAX TOK-
CHYHBIX METaJUIOB B MOJICNBHBIX pacTBOpax, Kak Hamboiee d¢¢dexTuBHas Oblia
BEIOpaHa MIIIEHNYHAs KIIeTIaTKa.

10



Br160p 00BEKTOB MCCIEA0BAHMS

v v v v
HepactBopumeie Komnarenco- PactBopumsie [1B Burtamunsl
1B JIepIKallee Chl- Musnepaisl
pBe
v

VCTaHOBIIEHHE BBIBOIS-

LHUX CBOMCTB MUIIEBBIX

BOJIOKOH B MOJEJIBHBIX
pactBopax (12)

v

Br16op 2 pexTHBHBIX TTH-
IIEBBIX BOJIOKOH

v

y Y

Omnwit 1(8-11, 13)

[IpoBepka 3¢ PpeKTHBHOCTH BBHIBO-
nsmx 3¢ dexros TIB in vivo

v

AHanmm3 TOMTVYEHHRIX TAHHRIX ;I

v

Ompit 2(5,8,13,15)
CocraBnenrne KOMOMHHPOBAHHBIX MO-
JICTIBHBIX CHCTEM M U3YYCHHE BEIBOIS-
1ieit 3 (heKTUBHOCTH B OTBITAX iN VIVO

Omnbit 3 (8-11,13)
Paspabotka cocrasa KBM u nposepka ero 3)()eKTMBHOCTH B OIBITaX iN Vivo

Pucynok 2. - Cxema 000CHOBaHUsI COCTaBa U pa3pabOTKH KoMIiekcHOH BA ]
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PucyHnok 3. - AncopOuusi HOHOB TSDKEJBIX METAJJIOB MHUIIEBBIMH BOJIOKHAMH M3
MOJIENTBHBIX PacTBOPOB (B % OT MCXOAHON KOHIIEHTPALINH)
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JlaHHBIC 10 UCCIICAOBAHKIO aICOPOIIMH HOHOB CBHHIIA U KaAMHsI IIPUBEIEC-

HBI B Taou. 1.

Tab6muua 1
AncopOiiusi MOHOB CBUHI[A U KaJMUS IPENapaToM MIICHUYHON KJICTYATKH
CauHenn Kanmuii
Wcxonnas PaBHOBecC- VY nenb- Wcxonnas PaBHOBeC- Y nenb-
KOHIICHTpa- | Has KOHIICH- | Has aj- KOHIICHTpa- | Has KOHIICH- | Has aj-
s Tpamus copbuus s C o, Tpanus copOrus
Cy, C, Mr/kr S, Mr/r MI/KT C, Mr/kr S, Mr/r
MI/KT
0,5 0,0175 0,0240 0,05 0,0045 0,0023
15 0,1535 0,0670 0,25 0,0824 0,0840
5,0 1,5500 0,1725 0,75 0,0859 0,0343
10,0 3,6483 0,3170 1,50 0,9590 0,0270
20,0 5,3300 0,7300 5,00 1,5900 0,1710
30,0 9,1100 1,0440 10,00 6,4600 0,1770
- - - 20,00 12,2700 0,3860
Ha puc. 4 mpencraBiieHBl YPOBHH aICOPOIIMN MOHOB TSKEIBIX METAJUIOB

MIICHUYHON KJICTYATKOW U3 MOJCJIbHBIX PACTBOPOB, B 3aBUCUMOCTH OT UX UCXOHO-

15078
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HOH KOHILIEHTpal]
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KonnenTpanus MogeIbHbIX PacTBOPOB, MI/KT

PucyHok 4. - YpoBeHb a/icOpPOLMU HOHOB TSKEJBIX METAUIOB B MOJEINb-
HBIX pacTBOpax MpernaparoM MIIEHUIHON KIeTYaTKH
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Pucynok 5. - UsMmeHenwue yenapHoM agcopbuumu (S) nmpenapara MireHHYHOM
KJIETYATKH B 3aBUCHMOCTHU OT UCXOHOM KOHIIEHTPAI[MH MOJIEIBbHBIX PACTBOPOB

[TpuBeneHHbIE aHHBIE CBUAETENLCTBYIOT O CHIDKEHUHU YPOBHSI aJIcCOpOHUpO-
BaHHBIX CBHMHIA M KaaMUsl (3()(HEeKTHBHOCTH CBS3BIBAHMS) C YBEIMYEHHUEM MX KOH-
LEHTPAIl B MOJEJIBHBIX pacTBOpax, OHAKO oblIee agcopoupyeMoe UX KOIHIECT-
BO TP 3TOM yBelIW4MBaercsi (puc.5), T.e. MpH NMPEBBINICHUH NPEIEIBHO JOITyCTH-
MBIX KOHIIEHTpAlMi TOKCHUYHBIX MeTainioB cornacHo CanlluH 2.3.2. 1078 — 01, ans
MMUIIEBBIX MPOXYKTOB, B 60 pa3 st cBuHNa 1 B 400 pa3 ans KaaMus He TPOUCXOAUT
noaHoro HacelmeHuss I1B.

C 1enpro MOATBEPKACHUS PE3yJIbTATOB, MONTYUYEHHBIX HAa MOJIEIBHBIX pac-
TBOpax B OMbITaX Ha XHUBOTHBIX (OnbIT 1), ObLIM HCCIIEOBaHBI 00OPA31ibl HEPACTBO-
PHUMBIX THIIEBBIX BOJOKOH ¢ HAMOOJbIIEH (MIICHUYHAs KJeTyaTka) ¥ HauMEHBIIeH
3¢ PEeKTUBHOCTD (CBEKIOBHYHBIE BOJIOKHA). OTHOBPEMEHHO HCCIIEI0BANIN KUBOTHBIE
0eJKM — W30JAT XMBOTHOrO Oeika M IIKypKa CBHHYI. Bcero chopmupoBano 6
rpymm KUBOTHBIX (110 10 Kpwic B rpymie), KOTOPbIM B pauuoH mobasmsimm:l.l —
CBEKJIOBUYHBIE BOJIOKHA, 1.2 — MIIEHWYHYIO Kier4arTky, 1.3 —BHBapHBIH palyoH,
(xonTpons 1) 1.4, uzonupoBanuslii xkuBoTHBIN Oenok TUIIPO, 1.5 — mkypky cBu-
Hy10, 1.6 —BUBapHBEI palnoH 0e3 HHTOKCHKAIUH (KOHTPOJIb 2).

KonTponpHBIE TPYMITEI copepkaind Ha oOmeBuBapHOM parone (15 T ka-
o, 10 r komOukopma B cyTkn).Kakmoit Kpbice ONBITHOM TPYIITHI JaBajid 5 T UC-
MBITYyeMOT0 00pasia B J1eHb, epeMemuBas ero ¢ 10 r kamm. B xopMm Bcem rpymmam
J00aBIISITM PACTBOPHI CONEH TXKENBIX METAIIIOB (CyNb(aT KaaMus, IUTPaT CBUHIIA)
n3 pacyeral/100LD50 mns kpeic: cynbdar kagmus - 0,6 MI/Kr, UATpaT CBHHIA —
1,17 mr/kr.
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HccnenoBanus >KMBOW Macchl JJAOOPATOPHBIX JKUBOTHBIX KOHTPOIBHBIX H
OTIBITHBIX TPYII CBUAETENHCTBOBAJIO O CHIDKEHWH Ipupocta B psagy TUIIPO >
HIKYpKa CBHHAs > KOHTPOJIb 2 >TIIEeHNYHas KJIeTYaTKa>KOHTPOJIb] >CBEKIIOBHUHBIE
BOJIOKHA.

PaccuuTtanHblii MHTErpalbHBIN II0KA3aTelb XPOHUYECKONW WMHTOKCUKALUU
JUISL BCeX TPYII XKMBOTHBIX CYIIECTBEHHO HE OTJIMYAJICS U CBHIETEIHCTBOBAI 00
OTCYTCTBUHM KyMYJISITUBHOTO TOKCHYECKOTO JEHCTBHUS Y BCEX HCIBITYEMBIX 00pas-
1oB. Pe3ynbTarel 00IIero KJIMHUYECKOTO aHajin3a KPOBH MOCIIE OKOHYAHHS IKCIIe-
pUMEHTa IpeICTaBICHBI B Ta0II. 2.

Tabmuma 2
HOKaSaTGJ'II/I KPOBI/I J'Ia60paT0pHBIX JKHUBOTHBIX
I'pyniiel )KUBOTHBIX
ITokazarenns
1.1 1.2 13K | 14 15 [1.6X2)
prrpowerx 10°/Min 7,93+0,57| 4,6+0,1 | 6,9+0,72 K4,73+0,93}4,6+0,82|7,2+0,69)
C it 06 MCV),
[ Pegriiil oDbent SpHIpotTon MCV) 0 6342.82] 97.4+36.9 |109.8¢16.4] - - ;
["ematokpuT,% 56,042,0 W¥4,67+16,28] 75,0+4,56 |48,0+17,457,3+2,3|78,1+5,1
["emornobu, r/mn 16,93+1,25| 12,3+£0,99 [18,17+0,55| 14,7+4,8 [14,1+2.5[18,9+0,6
[{BeTHO# MTOKa3aTels, 6/3 0,7+0,1 | 0,77+0,06 | 0,8+0,1 _ _ 0,83+0,1
COD, Mm/4ac 0,0 0,67+1,1 0,0 0,1+0,0 0,1+0,0 |0,2+0,01
Ulefixomuer,x 10°/mict 6,93+0,83 | 5,13+0,58 | 7,07+0,4 | 15,245,819,97+2,2]8,01+0,4

KnuHuueckuil aHanu3 KpPOBU  CBUJAETEIHCTBOBAT 00 OTPHUIATEILHOM
BIMSHUM BCEX IpEnapaToB Ha TeMOIOAITHYECKYIO (YHKIHMIO KpbIC (CHH)KEHHE
ypOBHs reMoryioonHa). V3BecTHO, 4TO MUILEBbIE BOJIOKHA MOTYT CBSI3BIBATh JKeJle-
30 B HEPAaCTBOPUMEBIC KOMIUIEKCHI M BHIBOJUTH W3 opraHu3ma. Haubosbliemy cHu-
YKEHUIO YPOBHS IeMOTIIO0NHA CIIOCOOCTBYET NIIEHNYHOE BOJIOKHO.

HccenenoBaHusaMy N0 HAKOIUICHHIO TSDKEJBIX METaIoB (puc. 6) ycTaHOB-
JICHO, YTO KaJMWH HaKaIUTUBAJCS TOJBKO B KOCTAX (CaMblii BBICOKWI YpOBEHB JUIA
CBEKJIOBUYHBIX BOJIOKOH), B APYTHX OpraHaX M TKAHAX €Tr0 COIep)KaHue OBUIO HIDKE
YPOBHS OOHAPYKEHHS T.€. MOKHO TOBOPUTH 00 (P (PEKTUBHOCTH 3THX PAIlMOHOB B
TIpH BeIBeICHUU KaaMus. CleayeT YUUTHIBATh, YTO KOHTPOJIBHBIA PAllHOH Y¥kKE CO-
JEPXKUT 3ePHOBBIE C BRICOKUM YPOBHEM IHIIEBHIX BOJIOKOH.

Hakomnenne cBuHma (puc.7) B TpyIIe CO CBEKIOBUYHBIMH BOJIOKHAMH
OBUIO BBIIIE, YEM B KOHTPOJIC, YTO MOXKHO OOBSCHHTH HH3KOH 3()(HEKTHBHOCTHIO
JAHHOTO TIpernapara H 0oJyiee BHICOKUM YPOBHEM (aKTHYECKH MOTPEOJICHHOrO KO-
nuuectBa 1urpaTa cBuHUa B rpymme 1 (10,72 mr) B cpaBHenun ¢ konrpoisiem (K1)
(6,78mr). [Ins rpymnnbsl )KHBOTHBIX, HOTPEOISABIIMX MINEHUYHYIO KIETYAaTKy (KOJIH-
YeCTBO IMTpaTa CBHHIA 6,73Mr) TEHJICHLUS CHIKEHHS HAKOIUICHUS! CBHHLA OTME-
yeHa 178 cepaua u koctd. McnonszoBanue npemnapara TUIIPO cHuxkaetr ypoBeHb
CBHHIIA IIPAKTHYECKH 10 YPOBHsI coziepskaHus mpu BuBapHoM (K2).
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PucyHok 6. - ConeprkaHnue KaJMusl B OpraHax U TKaHsX Jab0paTOpPHBIX
KUBOTHBIX (OmbIT 1)
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Pucynok 7. - ComeprkaHne CBUHIIA B OPTaHAX U TKAHSX JIAOOPaTOPHBIX JKUBOTHBIX
(OrmprT 1)

[Tpenapater koyutareHoBbIX BosokoH (TUITPO, mikypka cBHHAs) CHHXKAIOT
YPOBEHb HAKOIUICHUS KaJMUs B CepAle, MOYKax, NeYeHH 10 YPOBHS COAEpKaHHS
UX IPU BUBAPHOM panuoHe (0e3 TsHKeJIbIX METaILIOB).

CornacHo JUTEpaTypHbIM MAaHHBIM OIHHUM H3 OCHOBHBIX MEXaHH3MOB
BIIMSIHUSI KaJIMUsl Ha OOMEH KaJbLUsl B OpPraHu3Me SIBIISIETCS] pe30pOTUBHOE JISHCTBHE
€ro Ha KOCTHYIO TKaHb BCJICACTBHE IIOBBIIMICHHUs CeKpeluu mnaparropmona. [lpu
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CBHHIIOBOM WHTOKCHKAIIMH COJACPKaHHWE KATbLHs B KOCTH TAKXKE YMEHBINAETCS 3a
CUET 3aMEIIEHNS €r0 CBUHIIOM B pocdaTe KalbIiys.
C 1enbi0 M3YYEHHs BIMSHUS IHIIEBBIX BOJIOKOH Ha METa00JIN3M KallbIlHs
[PY UHTOKCUKAIIMU TSDKEJTBIMU METAJIaMK ObLIH MPOBEICHbBI HCCIIEA0BAHUS COIEP-
JKaHUS KaJbLUA B KOCTH Ja0OPaTOPHBIX XKHUBOTHBIX (Tabi1. 3).
Tabunma 3
CojiepykaHue KaJblisl B KOCTH Ja00PAaTOPHBIX dKUBOTHBIX,MI/KT

HaunmenoBanue prHHBI JKUBOTHBIX

obpasua 1.1 1.2 1.3 1.4 15 1.6

Kocts 224,546,7 | 219453 | 204+6,1 | 447,2+10,43 | 296,7+12,34 | 231,7+12,32

B pesynbraTe mpoBeAEHHBIX HCCIIEIOBAHUN YCTAHOBJIEHO, YTO MHTOKCHKA-
Ul TSOKETBIMH MeTaiiaMu (Uil 4 ¥ 5 Tpymm) CHIDKaeT COAepkKaHWe Kalblusi B
KOCTH B 3,5 pa3, 94To HOATBEP)KIAET IIeTIeCO00Pa3HOCTh 000TAMIeHNS KAIBIIUEM pa-
LIMOHOB TMTAaHUS B YCIOBUSIX MHTOKCHKAIMU OPTaHU3Ma TSDKEIBIMH MeTamiaMu. B
rpyImax ¢ 100aBICHUEM TSDKENbIX METAJUIOB, CAMOE BBICOKOE COIEP)KAaHHE KaJIbIIHA
YCTaHOBIICHO JUIsl TIperapaTta »KUBOTHOTO Oelika, YTO MOJTBEPIKAAET CIIOCOOHOCTH
KOJUIar€HOBBIX BOJIOKOH YBEJIMYUBATh YCBOSEMOCTb KaIbIIHSI.

[pu npoBeneHn GHONOTUYECKOMN OIEHKH 3((EKTUBHOCTH MHUIIEBBIX BOJIO-
KOH B MSICHBIX CHCTEMax B COYETaHHH C BUTAMUHAMHU ¥ MHUHEpaJlaMH NPHU WHTOKCH-
Kal[iy CBHHIIOM U KaJMHeM ObLIO c(OPMUPOBAHO 8 OMBITHBIX TPYIII KUBOTHBIX (T10
10 xpbIC B rpymmne), pa3ieseHHbIX Ha 2 cepun. KOHTposbHbIe IPpyNIbI COAEp KAl Ha
obmeBuBapHOM parmone (15 r kamm, 10 r komOukopma B cyTkn). Kaxkmoit kpbice
OITBITHOH T'PYMITBHI IaBAJIK 5 T UCTIBITyeMOro 00pasia B eHb, epeMerinBasi ero ¢ 10
T Kalllu.

B omnsite 2 rpynma 2.1 mosydana cMech MSCHOTO (hapia U IMHUIIEBBIX BO-
JokoHOH (mmmenmynas kierdatka u TUTTPO); rpymma 2.2 - cMech MACHOTO (apiia
U MUILEBBIX BOJOKOH (IIIIEHUYHAS KJIETYaTKa U UHYIUH); rpymnmna 2.3 (KoHTpob 1) —
OOIIIeBUBAPHBIA PALMOH, rpymnna 2.4 mojaydaja CMeCh MACHOTO (hapiia, MUIIEeBhIX
BOJIOKOH (TIIIEHUYHAs KJeT4aTKau THIPO) U KOMIUIEKC BUTAMHHOB, MUHEPAbHBIX
BemiectB (BA/Jl), BKiIIOYAIOMIMI ClenylOlNMe WHIPEAWEHTHI: 00OraTuTeabh MHHE-
pPaNIBHBIA M3 CKOPIYIBI KYPHHBIX siHLl; BUTamuHsel (B;, By, PP, C); kpacHoe mnainb-
MoBoe macno Carotin0 kak MpHUPOTHBIA HCTOYHHK KapOTHHOHIOB, TOKO(EPOIIOB;
ceneHcoiepkamui mpenapar CeneHakTuB; Tpymnna 2.5 - cMech MsCHOTo (apmia,
meHnYHol kierdatku (Buranens) u BAJL; rpynma 2.6 - cMech MsicHoro dapiia,
MUILIEBBIX BOJIOKOH (Burauens, nnynun) nu BAJL; rpynmna 2.7 - msicHo# ¢apur; rpyn-
ma 2.8 (KOHTpOIB2) - OOIIEBUBAPHBINA PALIHOH.

B xopM BceMm rpynmam J0OaBISUTH PacTBOPHI COJEH TSDKENBIX METAJIOB
(cymbdar xagmus, mutpaT cBuHIA) u3 pacderal/100LD50 s xpeic: cyiapdar xaa-
mus - 0,6 Mr/kr, urpar cBuHma — 1,17 mMr/kr.

PesynbpraTsl nccrnenoBaHUsl KPOBU J1a0OPATOPHBIX JKUBOTHBIX, MPEACTaB-
JIeHHBIE B Ta01.4, CBUIETENBCTBYIOT O TOM, 4TO IJIs1 1 cepuu OmbITa CaMblil BBHICOKHH
yYpPOBEHb I'eMOTIO0MHA HAOJII0IAJIM B TPYIIIE 2, MOJy4YaBUIed MCHO# dapur ¢ uHy
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JIMHOM, B Tpynmne 1, rmojy4asiieil )KMBOTHBIN OEJIOK — Ha YPOBHE KOHTpOJIsL. Brico-
KUl ypOBEHb IeéMOIJIOOMHA B KPOBHU TOATBEPIKIAETCSI M BBICOKHUM COJIEp)KaHUEM
JKelle3a B MBIIICYHOM TKaHU KUBOTHBIX, TOTYYaBIINX HHYIHH (Tabi.5).

Tabinma 4
OO KITMHUYCSCKII aHAJTN3 KPOBH JTA00PATOPHBIX )KHUBOTHBIX

I'pynna KHBOTHBIX

Ilokasaresn Cepus 1 Cepus 2

2.1 2.2 2.3 2.4 25 2.6 2.7 2.8
OpHUTPOLMTEL, x105/mK1 8,05 7,22 7,08 6,73 6,53 6,07 6,30 7,17
T'emornoOuH, /11 14,4 15,2 14,4 12,6 14,7 13,8 13,2 14,2

JIeMKOIUTHI, x10%/ MK 30,8 32,7 24,0 14,1 22,7 12,1 12,6 20,7

3
TpomGouutnr, 107wk | 114, 1 y4e 7 | 4663 | 4687 | 2440 | 6457 | 4970 | 4783

0
Heiirpoduusr:
10HbIe, Yo 0 0 0 0 0 0 0 0
NaJIouKosIepHbIe, % 1,7 2,2 1,0 0 0 0 0 0,7
CErMEHTOs1IepHbIe, % 15,3 9,7 16,0 16,0 14,0 10,7 9,7 12,7
Dosunoduisl, % 1,0 0,7 1,7 0 0 1,3 0,3 0
MoworwmTsl, % 0 0 0 0 0 0 0 0

Hus 2 cepun ypoBEeHb TeMOTJIOOMHA BO BCEX TpyIIax OBUI HAa YpOBHE
KOHTpOUIs 1tk Hibke. CaMblil HU3KHiA reMornodout otmedeH B rpymme 2.4. Kak u B 1
CEpUU OIBITOB yPOBEHb reMOITIOOMHA I 00pasiia ¢ WHYJIMHOM OBLI BBIIIEC, YeM
JUisl o0pasia ¢ )KMBOTHBIM OelIKOM. OTOT (h)aKT MOXKHO OOBSCHUTH OO TeM, 4TO
JKHBOTHBIN Oeslok Oosiee 3((EeKTUBHO BBIBOJUT JKENE30, JIMOO BBICOKOIH COpPOIMOH-
HOW aKTHBHOCTHIO MHYJIMHA B OTHOIIEHHUHU TSDKEJBIX METAJUIOB, OJIOKHPYIOIIUX YC-
BOCHHE XKeJe3a.

B pesynbrare aHanmza JIeMKOIMTapHOH (GOPMYJIBI KPOBH KHBOTHBIX BO
BCEX Ipymmax He 0OHapy)KEHBI I0HBIC HEUTPOQHIBI, MOHOIIUTHI, YTO CBUICTEIHCT-
BYET 00 OTCYTCTBHH BOCTIJIMTEIBHBIX MPOIECCOB, IMMYHHOTO KOH(INKTA W ITHIIE-
BOW CEHCHOMITM3aNN.

PesynbraTel Omomnormueckol OmeHKH d(p(dexTa OYMIICHHS OpraHu3Ma 3a
CUET BBIBEICHHS TSDKENBIX METAIOB CBUACTEIBCTBYIOT, O TOM, YTO OOOTralieHne
MSICHOTO ITPOIYKTa MHIIEBBIMH BOJOKHAMH 3HAYUTENLHO IOBBIIACT YPOBEHb BBI-
BEICHUSI TSKEJBIX METAJIOB U3 OPTaHU3Ma >KUBOTHBIX, IPHUEM 110 3((HEKTUBHOCTH
WHYJINH NPEBOCXOJNT KUBOTHBII O€JIOK, U 00a OHM MPEBOCXOIAT HEPACTBOPUMBIE
nuIieBbie  BoJokHa (puc. 8 u 9). JIONMOJHUTENbHOE BBEICHHWE BUTaMHUHHO-
MUHEPATBLHOTO KoMIiekca bAJl mo3BossieT yCHIIMTh OYHUINAIOIINE CBOMCTBA TMUIIIe-
BbIX BOJIOKOH.
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Pucynok 8. - CopneprkaHue KagMus B OpraHax U TKaHAX )KUBOTHBIX, MI/KT
(OmpIT 2)

Kak BHIHO W3 NPUBEIEHHBIX JIaHHBIX, B MBIIIEYHON TKaHU YKHBOTHBIX
BCEX OMBITHBIX TPYIMI, KpoMme oOpasia 4ucToro MsicHoro Qapimna (rpymma 2.7),
CBHHEI] MPAKTUYECKH OTCYTCTBOBAJ, B IE€UYEHH ypPOBEHb CBUHIA B CPaBHEHHU C
KOHTpOJIEM CHMXaJCs A rpynnsl 2.1 Ha 27%, ana rpynnsl 2.2 - Ha 54%, a ypo-
BCHb KaJMHs CHIDKAJICSA COOTBETCTBCHHO Ha 81% u 93%. Ilpu oboramenun cMecu
MsICHOTO (apira ¥ THUIIEBBIX BOJOKOH aHAJIOTHYHOTO COCTAaBa BHTaMHUHHO-
MHUHEPAJIbHBIM KOMIUIEKCOM (Tpymnmsl 2.4 1 2.6) ypOBEHb CBHHIIA CHMKAJICS COOT-
BETCTBEHHO Ha 62% 1 92% a xanmusa —Ha 75% u 97% B cpaBHEHUH C KOHTPOJIEM.

OKoHtponb 1 B Butauenb+AHynuH
OBuTtauens+TUMPO 0 BuTauenb+TUMPO+BUTaMUHBLI+MUHEpanbl
BBuTauenb+BMTaMUHLHMUHEparb! 0 BuTauenb+AHynuH+BUTaMUHbLI+MUHEpanbl
E B dapuw msacHon OKoHtponb 2
s 3
s
§ 1,5 ]
3 1 ]
2 0,5 —
< 0 +42 [ =
3
o Mbliwubl Cepaue MeyeHb Koctb

Pucynok 9. - CojepxkaHue CBUHIIA B OpraHaX M TKAHSAX KHUBOTHBIX, MI/KT
(OmsIT 2)

Camblil BBICOKHI YPOBEHb HAKOIUICHHS TSDKENBIX METAIJIOB JUIsl TPYIIIBI 7
CBUJIETEIIbCTBYET O HHU3KOW COPOIIMOHHON CIIOCOOHOCTH Msca M HEOOXOAWMOCTH
JOIIOJTHUTECIIBHOT'O O6OFaLU,eHl/Iﬂ IINIICBBIMHA BOJIOKHaAMHU nu BUTAMUHHO-
Ml/IHepaﬂbelM KOMIIJICKCOM C LCJIBKO yCI/lJ'IeHl/Iﬂ HpOTeKTOprlX CBOﬂCTB npo;[yKTa.
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Pe3ynbraThl HCCIIEIOBaHUI COJEPIKAHHMS MHKPOIJIEMEHTOB B TKaHAX Ja-
0OpaTOPHBIX )KUBOTHBIX | ¥ 2 CEpHH OIBITOB MPEJCTaBIEHbI B Ta0I. 5.

Tabmuma 5

COZ[e P>KaHUC MUKPOSJICMCHTOB B TKAHAX J'Ia60paTOpHLIX JKUBOTHBIX
I'pynna >xuBoT- KocrtHas TkaHb MpliieyHasi TKaHb Kposb
HBIX Kanpnuii, Mmr/kr CeneH,MKI/Kr JKeneso,mr/kr Keneszo,Mr/kr
2.1 172,248,60 9,7+0,49 18,3+0,91 -
2.2 200,2+10,01 11,4+0,54 22,5+0,12 -
2.3 164,348,23 8,3+0,41 10,4+0,51 -
2.4 192,2+9,62 13,6+0,68 18,2+0,91 5,0+0,01
2.5 164,7+8,20 11,7+0,58 25,4+1,23 6,3+0,31
2.6 205,5+10,25 19,7+0,98 28,4+1,42 7,4+0,37
2.7 137,946,82 6,2+0,31 10,8+0,54 2,3+0,11
2.8 144,2+7,19 6,8+0,34 11,1+0,55 3,9+0,19

ConeprkaHue KaJIbIHs B KOCTH ISl TPYIIbI 2.2, nojiy4asiueit papm ¢ Bu-
TaneNnbl0 U MHYJMHOM BBIIIE, YeM B KOHTpoJe Ha 22%, a jurg rpymnsl 2.1, nomy-
yapiiel ¢apu ¢ Buranensto u kuBoTHbIM 0enkom TUITPO — tonsko Ha 5,0%.

Kak u B lcepuu ombiToB B rpymnme 2.6, nmony4apuied ¢apui ¢ Buranensio
U MHYJIMHOM COJep)KaHHe Kajbliusi ObUIO BbILIE, YyeM B rpymmne 2.4, moiy4aBiiei
¢dapur ¢ Buranensio u TUIIPO. B Toxe Bpems, colepkaHue KajblUs B TPyIIax,
nonyuyaBmux TUITPO u mHynMH, BbIIE, YeM B IpyINax, MOIYYaBIINX BHUBApHBIN
pauyoH, MICHOH (apill ¥ MIIEHUYHYIO KJIETYaTKy. DTO HOATBEPKIAET CIIOCOOHOCTD
PacTBOPUMBIX MHUIIEBHIX BOJIOKOH YBEJIMYUBATH YCBOSIEMOCTh KaJIbIIUSI.

ConepkaHre aHTHOKCHJAaHTa CeJIeHa BO BCEX IpyHINax oOpaTHO MpOIop-
LMOHAJILHO CO/ICPYKAHUIO TSDKEJBIX METaUIOB B OpraHax M TKaHSX KpbIC, TO €CTb,
YeM MEHbIIEC HAKOIJICHHE TSDKENBIX META/UIOB B TKAHSAX, TEM BBILIE COJEp)KaHHE
CEJIeHa, TaK KaK CHIDKAETCSI MOTPEOHOCTh B HEM JUIA  KOMIIJIEKCOOOpa30BaHUS U
BBIBEJICHUS TSDKEIBIX METAJJIOB M3 OPTaHU3MA.

B pesynpraTe MpoBENCHHBIX KOMIUIEKCHBIX HCCIIEIOBAHUH YCTAHOBJICHO,
YTO MSCHOW MPOIYKT, OOOTAIICHHBIA MUIIEBHIMU BOJOKHAMH, d(GEKTHBHO 3allli-
IaeT OPraHM3M OT HAKOIUICHHS TSDKENIBIX METAJJIOB: MSCHOW (apll ¢ MIICHUYHON
KJIETUATKOW ¥ MHYJIMHOM CHMXAeT YpOBEHb CBUHIA B meueHH Ha 54%, MscHOM
(bapin ¢ NIIeHNYHBIM BOJIOKHOM U JKHBOTHBIM O€JIKOM - Ha 27%; mpu o0orameHuu
BUTaMHHO-MHUHEPAIBHBIM KOMIUIEKCOM YpPOBEHb CBHMHIIA CHIDKACTCS COOTBETCTBEH-
HO Ha 92% u 62% B cpaBHEHMH C KOHTPOJIEM; [UISl YBEINYEHHS COPOLIMOHHOM CIIO-
COOHOCTH MSICHOTO TPOJIYKTa IeJIeCO00pa3HO HMCIIONIBb30BaTh KOMIUIEKC PacTBOPH-
MBIX ¥ HEPAaCTBOPUMBIX IMHIIEBHIX BOJIOKOH; PACTBOPUMBIE IHILIEBBIC BOJOKHA CIIO-
COOCTBYIOT YBEIMYEHHIO YCBOSEMOCTH KallbIlMs, TPHYEM HHYJIMH — B OOJbIICH
CTEIICHHU; HCIIOJIb30BaHNE B MACHOM IIPOIYKTE HHYJIHMHA CIOCOOCTBYET YBEITHUCHUIO
TeMOTTIO0MHA KPOBH.

Ilo pe3ynbpraTaM BBINOJHEHHBIX HCCIIEAOBAHUM ObLI pa3paboTaH cocTaB
KOMILJIEKCHOH OHMOJIOTMYECKH aKTHBHOM 100aBkH (Tabm. 6), 3(PeKTUBHOCTH KOTO-
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poii MmpoBepeHa B OMBITAX Ha XUBOTHBIX. B cocTaB komriuiekcHod BAJ] BBemeHBI
ronkazenH U CelnuKop, SBISIOMINECS CHIIBHBIMH aHTHOKUCIUTEISIMH M BIUSIOIINE
Ha paboTy HMIMTOBUIHOM JKeJie3bl, CeplIeuHO-COCYAMCTOM CHCTEMBI, a Takxke (ocdo-
JIMMUAHBIA KOHLIEHTPAT, HOPMAIM3YIOUIUH padOTy MEeYeHH, T.e. TeX CUCTEM U Opra-
HOB, KOTOPBIE B MIEPBYIO OUEPElb CTPAJAIOT MPU 3arpsi3HEHNH OpraHu3Ma BpeTHBIMU
BEIIECTBAMHU.

Tabmuma 6
WHrpenueHTHbIN cocTaB pa3paboTaHHBIX KoMmo3uiuid bAJ]
HaumenoBanue | HrpeaueHtsl
BAX
KBM 1 KieTuaTka mmeHndHas, WHYIAH, (OCPOIUITUAHBIA KOHIICHTpAT,

JAKTYJ03a, COJb MPO(UITaKTHYECKasi, MUHEPATbHBIN KaTbIIUEBbIi
oborarurenb, KpacHOE MAIbMOBOE MACIIO HIH KapOJUH, MAcCIlo
00JIENIMX0BOE WIIM PACTOPOIIIH, WK JIbHIHOE, Hoaka3enH, Cenu-
Kop, BUTaMuusl By, B, PP, C.

KEM 2 KieTuaTka mmeHnYHas, JIAKTYyJI03a, KUBOTHBIA OETIOK, COJb IIPO-
(hmmakTHYecKas, MUHEPATbHBIA KaJIBIIUEBBIN 00OTaTHTENb, Kpac-
HOE NaJIbMOBOE MAacjO WUJIM KapoJjuH, OJIKa3enH, BUTAMHUHBI By,
B,, PP, C.

KBM 3 KieryaTka mineHWYHasi, UHYJIHH, JIAKTYJI03a, COJIb MPOQUIAKTH-
YecKasl, MHUIIEBOW KOCTHBIA MOPOIIOK, MAacio OOJICMHUXOBOE HIIH
PaCTOPOIIIIY, U JIbHSIHOE, Hoaka3enH, Celnukop, BUTaMUHBI By,
B,, PP, C.

B omnbite 3 6but0 chopMHUPOBAHO 3 OMBITHBIX TPYIIIBI )KUBOTHBIX (1o 10
KpbIC B rpymnme): rpynma 3.1 (KoHTpouss); rpynma 3.2 JOHOJHHUTENBHO IOTydana
KBM 1; rpynmna 3.3 monogHUTENBHO Mmotydana MsicHo! ¢apiu. KoHnTpossHas rpymnma
coiepkaach Ha oOmeBuBapHOM partuone (15 T kamm, 10 T koMOWKOpMa B CYTKH).

O KoHtponb 1 BKEM1+macHoi dapmn O Macho# dapu
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Pucynox 10. - ConeprkaHue CBHHIIA B OpraHax M TKaHsAX )KHUBOTHBIX, MI/KT (OmbIT 3)
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PesynbraTs!

HUCCICAOBAHMI MO HAKOIUICHHUIO TSDKEIIBIX METANIOB B op-

raHax U TKaHsAX JIaOOpaTOpHBIX XKUBOTHBIX Npezacrasiensl Ha puc.10,11. Kak Bun-
HO u3 puc.10, 11 KbEM 1 siBisiercst 3¢ (eKTHBHBIM NPOTEKTOPOM B OTHOLICHUH TSI-
JKEJIBIX METaJUIOB, KaK CBMHIIA, TAK U KaJMUs: YPOBEHb TSXKEIBIX METANIOB BO BCEX
OpraHax M TKaHSX CHIKaeTcs Ha ypoBHe 81-98%. MsicHol (apir Takke MposiBIIseT
MIPOTEKTOPHBIE CBOWCTBA B CPAaBHEHHM C KOHTPOJEM, HO B MEHBIIEH CTENEeHU: OT
29% no 43% nna cBuHLa U oT 8% 110 74% Ans xaaMusl.

OKoHtponb 1

BKBM1+mscHow cdhapw

O MscHou chapwu

05

0,4

0,3

0,2

ot T

-

—

CoJlep)kaHue KaIMUs, MI' /Kl

MbiwL bl

Cepaue

MeyeHb

Koctb

Pucynok 11. - Cogeprkanue KaaMus B OpraHaX U TKaHAX KUBOTHBIX, MI/KT

(OmrT 3)

PCByHBTaTLI HCCIICIOBaHMI COACPIKAaHUA MHUKPOIJIEMEHTOB B TKaHAX Jia-

OOPaTOPHBIX KUBOTHBIX MIPEIACTABJICHBI B Ta0. 7.

Tabuuna 7

CopepikaHie MUKPO- U MaKpPOIJIEMEHTOB B OpraHax M TKaHSX OIMBITHBIX KHBOT-
HBIX, MI/KT (yBenn4eHue, %, B CPAaBHCHUH C KOHTPOJIEM)

Haumenosanne| Kanpimii, Mr/xr CeneH, MKI/KD XKeneso, Mr/kr
TKaHeu I'pynnsl )KUBOTHBIX I'pynns! KUBOTHBIX | I'pynnbl )KUBOTHBIX
JKUBOTHBIX 3.1 3.3 3.1 3.2 3.3 31 | 32| 33
Meleunas - - 8,2 19,0 | 10,1 | 11,8 |28,4| 20,8
TKaHb (57) | (20) (58) | (43)
Kposb - - 5,0 109 | 61 85 |18,2| 16,3
(54) | (18) (53) | (48)
Koctn 127,5 | 196,4 | 136,5 - - - - - -
(35) | (6.6)
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B rpymnne 3.2 ycraHOBIIEH caMblii BBICOKMH YPOBEHb COAEPIKAHHUS BCEX
MHHepalbHBIX BemecTB. s rpynmsl 3.3 Taroke HaOII0JaI0Ch HE3HAYUTENEHOE MX
MOBBIIIEHUE B CPABHEHUU C KOHTPOJIbHOU IPYIION.

Hcnonp3oBanne BAJ] mo3BoiIMIIO yBETHUNUTE COAEPIKAHUE KAJBIUS B KOCTH
1a60paTOPHBIX KUBOTHBIX Ha 35% B CpaBHEHUH C KOHTPOJEM, TOTJa Kak B TPYyIIIe,
ToJTy4aBIeii MsicHOHU (hapI conepkaHKe Kajablus B KOCTH YBEIMYHIOCHh TOJILKO Ha
6,6% (1abm.7).

ConeprkaHne aHTHOKCHAHTA CeJIeHa BO BCEX IPYIIaxX, aHAIOTHYHO OIBITY
2, 00paTHO MPOITOPIHMOHANBHO COAEPKAHUIO TSDKENIBIX METAJUIOB B OpPraHax W TKa-
HSIX KpBbIC.

Bricokoe coneprkaHne Kene3a B MBIIIAaxX KUBOTHBIX TPYMIIEI 3.2  MOXHO
OOBACHUTH CaMbIM HHU3KHM YPOBHEM TSDKENIbIX METAJUIOB, YTHETAIOIIUX YCBOCHHE
JKeJle3a OPraHN3MOM JKUBOTHBIX.

B pesynbrare npoBeaeHHBIX KOMIUIEKCHBIX HCCIIEIO0BaHMIN YCTaHOBJIEHO,
YTO MSICHOW TPOJYKT, OOOTAIlIEHHbIH IHIIEBBIMU BOJIOKHAMH, SBISIETCS 9 PEeKTUB-
HBIM TIPOTEKTOPOM B OTHOIIEHUH HAKOIJICHHS TSDKENbIX METaIOB, TaK MSCHON
(bapir ¢ NIIEHMYHOM KIIETYATKOM M MHYJMHOM CHIDKAeT ypOBEHb CBHHIIA B NEUSHU
Ha 54%, msicHO# ¢api ¢ Buranensio u »KUBOTHBIM OenkoM - Ha 27%; mpu obora-
LIEHUHM BUTAaMHHO-MHHEpPAIbHBIM KOMIUIEKCOM YPOBEHb CBUHIIA CHIDKAETCA COOT-
BETCTBCHHO Ha 92% u 62% B CpaBHCHHH C KOHTPOJCM; JJIs YBEIUYCHUS COPOIIH-
OHHOHM CIIOCOOHOCTH MSICHOTO INPOAYKTa II€1eco00pa3HO HMCIIOIb30BaTh KOMILIEKC
PacTBOPHMBIX U HEPACTBOPHMBIX MHUIIEBBIX BOJOKOH; PaCTBOPHMBIE MHIIEBBIE BO-
JIOKHA CIOCOOCTBYIOT YBEIMUYCHHIO YCBOSIEMOCTH KAaJbIHA, MIPUYEM HHYJIHH — B
OoJIbIIell CTENEHN; HCIOJIB30BAHNUE B MSICHOM INPOAYKTE MHYJIHHA CIIOCOOCTBYET
YBEIMUYECHUIO COAEPKaHUS TeMOTIIO0MHA KPOBH.

Ha ocHOBe moiy4eHHBIX PE3yJIbTaTOB pa3padoTaHa M YTBEp)K/CHA B ycTa-
HOBJIGHHOM TIOpsIZIKE TEXHUUECKas TOKyMeHTalus Ha «CMecH nuiieBbie i obora-
HIEHUS MSCHBIX M Msicocozepxaummx npoayktoB «KombuoMukey TY 9197-993-
00419779.

Pa3paboTka HyTpHEHTHO-TEXHOJOTMYECKUX TPEOOBaHUH K COCTaBy M KayecT-
BY MSICOPacTUTENBHBIX KOHCEPBOB 0a3MpoBasiaCh Ha IPHHIMIIAX cOalaHCUPOBaH-
HOCTH W a/IeKBaTHOCTH (PU3MOJIOIMYECKHUM IOTPEOHOCTSIM OpraHu3Ma B HeOiaro-
MPUATHBIX SKOJIOTUYECKUX YCIOBHAX B OCHOBHBIX ITUIIEBBIX BELIECTBAX.

KoncepBbl 10mKHBI 00/1a1aTh BBICOKOM NHIIEBOH IIEHHOCTBIO M OBITH 000-
TalieHbl MHIPEIUEHTAMU C BBIBOJSIINMHI, aHTHOKCHAAHTHBIMU W aHTHCTPECCOPHBI-

MM CBOWCTBAMH. BUTaMHHAMH, MAKpO- ¥ MUKPOIJIEMEHTAMU NPH ONTUMAILHOM HX
COOTHOIIIEHNH, TTOJMHEHACHIIICHHBIMY KHPHBIMH ~ KHCJIOTAMH, THIIEBHIMA BOJIOK-
HAMH W JIp. CIEHA(PUICCKUMH HHTPEIMEHTaMH, MOBBIIAIONIAME OOIIYI0 pe3u-
CTEHTHOCTEL OPTaHN3Ma TIOTpeOUTENEH.

MaccoBast nosist 6enka CreUaTn3uPOBAHHOTO MPOAYKTa JOJIKHA COCTaBIISTh
— 7,5-11%, B ToM umciie Oelika pacTUTEIBHOrO mpoucxoxaeHus He Oconee 40-50%
OT OOLIET0 KOJUYECTBA; OTHOLIEHUE MACCOBOM 101U O€IKa K MacCOBOM J0JI€ JIHIIH-
OB OJOKHO cocTaBiaTh 1:0,9 - 1,2; aMHHOKHCIIOTHBIH COCTaB JOJDKEH MPUOIIH-
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xKartbes K uaeaabHomy Oenky DAO/BO3; mpoayKT HonKkeH ObITh 00OTrallieH Kallb-
LIMEeM, MarHUeM, HOJIOM, [IMHKOM, BUTAMHUHAMHU aHTUOKCHJIaHTaMH, BUTaMuHoM C, A
WM €r0 TIPOBUTaMUHOM (OeTa-KapoTHHOM), BATAMHHAMH Tpyniibl B, B komuuecTBax
20-40 % ot cyTouHOM MOTPEOHOCTH.

C yderoMm 3THX TpeOOBaHHUI M HAKOIUICHHOTO OaHKa JaHHBIX 110 WHIPEIN-
€HTHOMY COCTaBy, METOJIOM KOMIIBIOTEPHOTO MTPOEKTUPOBAHUS OBUIM pa3paboTaHbI
U ONTUMH3HUPOBAHBI PEIENTYPHbIE KOMIIO3UIUH MICOPACTUTEIBHBIX KOHCEPBOB, C
HCIOJIb30BaHHEM KOMIUICKCHO BAJI.

Penentypsl pa3paOoTaHHBIX KOHCEPBOB MMEIOT CIEAYIOIIMA MHTPEIUEHT-
HBI cocTaB:

Tabmmua 8
VHTrpeineHTHBIH coCcTaB pa3padOTaHHBIX PEHENTYPHBIX KOMIO3HINH

®pukacce | VIHrpenueHTsl

W3 cBuHuHbl | CBUHMHA HEXMPHAs, MOPKOBb, JIYK PEHYaThlii CBEXMUH, YECHOK, MOJIOKO IUTHEBOE He-
B OesoM JKUpPHOE, MyKa IILIEHUYHAs, Macjo COeBOE, Macio JbHsHOe, ropuuna, KMbB 1, npsiHHOCTH
coyce

W3 ropsau- ToBsinuHa 1-ro copTa, CBUHMHA MOJTY)KUPHAsi, MOPKOBb, BapEHbIE 3€pHA HYTa, JIyK perya-
HBI B 6e110M Tl CBEKUH, YECHOK, MOJIOKO NUTHEBOE HEXKMPHOE, MyKa IIIEHUYHAs, Macll0 COEBOE,
coyce MacJo JbHsHoe, ropunua, KMBb 2, npsHHOCTH

U3 msca Msico Kyp, UBIILIAT-OpOIIEpOB, CBUHHHA TONY)KHUpPHAsl, BapeHbIC 3¢pHA HYTa, MOPKOBb,
LBIUIAT B JIYK permuaThiii CBEKHH, YECHOK, MOJIOKO IMUTHEBOE HEXKUPHOE, MyKa IMIIEHUYHAsI, MacjiIo
OesoM coyce | coeBoe, Macio JbHsHoe, ropunna, KMB 2, npsHHOCTH

N3 msca Msico MHICHKH, CBUHHHA MOy KUPHAsA, MOPKOBb, JIyK permuaThlii CBeXHi, YECHOK, MO-
HHJIEHKN B JIOKO MUTBEBOE LEIBHOE, MyKa MIIEHUYHAas, Maclo COEBOE, Macllo JIbHSIHOE, FOPYHMIa,
6enom coyce | KMB 3, npsHHOCTH

Tabmmma 9
HI/IIIIeBaﬂ ICHHOCTH OIIBITHBIX 06pa3u03 paBpa6OTaHHLIX KOHCCPBOB
Iuiessie  BewecT- Vccneyemble KOHCEPBBI
Ba ®pukacce u3 | Ppuxacce u3 | Dpuxacce u3 ®dpukacce u3 HTT
CBHUHHUHBI B TOBS/IMHBI B | Msica UBIUIAT | Msica HHICH-
GemoMm coyce | OGemom coyce B GetoM KU B GesoM
coyce coyce
Benok, % 7,99+0,39 10,68+0,54 10,54+0,53 10,28+0,52 7,5-11,0
Kup, % 8,72+0,44 9,63+0,49 7,36+0,37 9,65+0,49 7,0-11,0
VYraesosl, % 7,50+0,37 7,29+0,36 7,29+0,37 8,39+0,42 7,0-9,0
Kanbunit, mr/% 260,90+13,10 | 262,44+13,12 | 280,00+14,00 | 287,50+14,37 250-400
Marswuit, Mr/% 86,32+4,32 91,24+4,56 114,30+5,70 110,20+5,51 80-120
XKeneszo,mkr/100r 1,0340,05 1,3540,07 1,51+0,07 1,36+0,07 1,0-2,0
Yo, Mxr/100r 32,85+ 1,64 41,36+2,07 43,72+2,19 46,66+2,33 30,0-60,0
Llunk, mMr/% 0,25+0,01 0,27+0,02 0,37+0,02 0,35+0,02 0,24-0,48
Buramus PP, Mr/% 5,70+0,29 5,80+0,29 5,80+0,29 5,90+0,29 5,0-7,0
Buramun By, Mr/% 0,51+0,03 0,44+0,02 0,50+0,03 0,55+0,03 0,4-0,6
Buramun By, Mr/% 0,45+0,02 0,41+0,02 0,60+0,03 0,65+0,04 0,4-0,65
Buramun C mr/% 30,70+1,54 29,70+1,49 29,30+1,47 33,00+1,65 25-35
- xaporus, MI/% 0,85+0,04 0,78+0,04 0, 800,04 0,089:+0,01 0,075-0,090
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Pa3pa60TaHa TEXHOJIOTUA U3TOTOBJICHUA MACOPACTUTCIBHBIX KOHCEPBOB C
coyCcaMH, B KOTOpPBIE€ Ha MOCJIEAHEH CTaINM WX H3TOTOBJICHHS ,I[O68.BJ'I${}OTC$I KOM-

rekcHbie BA [[pl.

Pe3ynbraThl MPOBEACHHBIX UCCIICAOBAHMIA MOKa3aTeIel KauecTBa KOHCEP-
BOB TIpeJicTaBjeHsl B Tabm. 9, 10,11.

Tabiuma 10

AMMHOKHCIIOTHBIA COCTaB K OILICHKa aMHUHOKHCJIOTHOM C6aHaHCI/IpOBaHHOCTI/I Oenka
pa3pa60TaHHHx KOHCCPBOB

TTokazarenu En. namepennit Hccegyemble KOHCEPBBI
Dpuxkacce Dpukacce Dpukacce Dpukacce
W3 CBHHU- U3 TOBS/IU- u3 Msca u3 Msca
HBI B 0€JIOM | HBI B GesiomM LBITUIAT B HHIEWKN B
coyce coyce Genom 6enom
coyce coyce
Banun rua 100 r Genka 8,22+0,41 5,13+0,23 4,96+0,24 5,50+0,23
M3oneiinnn r ua 100 r 6eska 4,56+2,28 4,56+0,21 4,57+0,24 5,34+0,26
Jlennun rua 100 r Genka 8,96+0,45 7,57+0,36 7,59+0,37 6,67+0,33
JIuzun r Ha 100 r Genka 6,11+0,30 7,23+0,37 7,22+0,36 8,09+0,41
Tpeonun r Ha 100 r Genka 4,10+0,20 4,03+0,19 4,01+0,20 4,57+0,20
Tpunropan r Ha 100 r Genka 1,17+0,06 1,03+0,05 1,04+0,05 1,05+0,05
MeTnaHuH-+HIUCTUH r Ha 100 r Genka 4,78+0,24 3,21+0,14 3,17+0,14 3,28+0,16
denunana- rua 100 r Genka 9,19+0,45 7,52+0,33 7,37+0,33 7,99+0,31
HUH+THPO3HH
MUHUMAIBHBIH CKOP JIOJI. €]1. 1,02+0,46 0,92+0,05 0,90+0,05 0,94+0,04
(Cmin)
Koadduuuent yru- JI0II. €. 0,78+0,04 0,82+0,03 0,82+0,04 0,75+0,02
nuraproctd (U)
Koaddumuenr co- JI01. €. 10,24+0,49 7,27+0,38 7,30+0,36 10,30+0,51
MMOCTaBUMO# U30bI-
TOYHOCTH (O¢)
Tab6nuua 11
}KHpHOKI/ICHOTHBIﬁ COCTaB 6CJ'IKOB paBpa6OTaHHBIX MACOPACTUTCIbHBIX KOHCCPBOB
KupHble KHCITOTBI ®pukacce ®pukacce u3 ®pukacce u3 ®dpukacce u3
13 CBUHHMHBI TOBSITUHBI B MsCa IBIIUIAT | Msca HHICHKH
B OesioM Oenom coyce | B Oenom coyce | B Oenom coyce
coyce
CyMMa HacChIIICHHBIX XK.K. 21,52+1,05 19,95+1,01 24,05+1,21 18,95+0,90
CyMMa MOHOHEHACHIIICHHBIX JK.K. 24,02+1,21 27,73+1,35 33, 43+1,65 29,23+1,44
CyMMa MOJIMHEHACHIIIEHHBIX XK.K. 43,63+2,15 36,14+1,83 39,53+1,95 34,93+1,72
B T.4..
JlunoneBas (Cis 2 2) (we) 28,17+1,40 25,64+1,23 25,70+1,25 24,33+1,22
JlunonenoBast (Cig : 3) (w3) 14,89+0,72 10,25+0,52 13,50+0,64 10,31+0,51
Apaxunonosast (Cy : 4) (wg) 0,57+0,03 0,25+0,01 0,33+0,02 0,29+0,02
COOTHOIIIEHHE g : W3 1,95:1 2,50:1 1,93:1 2,40:1
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ITo pe3ynbraTaM BBINONHEHHBIX HCCIEIOBAaHMH pa3pabOTaHbl TEXHUYE-

CKHE€ YCIIOBHMSI M TEXHOJIOTHMUYecKas MHCTpyKuus «KoHCepBbI MsAcCOpacTUTEIbHbBIE
«®Dpukacce» TY 9217-941-00419779, oborarieHHbIe HYy TPHULIEBTHKAMH.

l'omoBoit skoHOMHYECKUH A(PQEKT OT NPOU3BOJCTBA MSCHBIX KOHCEPBOB

«®Dpukaccey, mpu cpaBHeHNH ¢ (apiieM «[InkaHTHBIM» cocTaBHT 3,29 MIIH. pyOIeH,

npu ycsioBuu mpou3Bojctsa B rox 0,5 my6. IIpuObuib mpu mpou3BOJCTBE OJHOM

TeICSTUN (u3nyeckux 6aHok Ne3 koHcepBoB «DpHKacce» cOCTaBiseT B cpenHeM 7,3
THICAYH PyOIIeH, a Ha OJIHY TBHICSTY YCJIOBHBIX OaHOK - 9,73 THIC. pyOIeii.

BBIBO/1bI

1. YcranoBneHo, uT0  3((PEKTHBHOCTH CBI3BIBAHUS TSDKEIBIX METAIOB B
MOJIETBHBIX PAacTBOpax camasl BBICOKAas UL MIISHHYHON KIETYaTKH, YPOBEHB -
copouuu CHIDKAaeTcs B psAAy NIIEHHYHAs KJIeTYaTKa>coeBas KIeTdaT-
Ka>CBeKJIoBHuUHbIe BojokHa >MKII u coctaBnser 56-96 %.

2. B ombITax Ha JJaOOPaTOPHBIX JKUBOTHBIX MOITBEPIKACH BBICOKUN dPPEKT
OUHILEHUS] BCEMHU BHJIAaMH IHIIEBHIX BOJIOKOH OPraHoOB (cepale, NMedYeHb, MOYKH),
MBIIICYHOW TKAHH KUBOTHBIX OT cosiedd kaamus ( B 10 u Gosee pa3 ) U CyIIeCTBEHHO
MEHBIINH JJIs1 COJIeH CBUHIIA, IPHU STOM OOJIbIIasi CTENICHh OYHIICHUS OTMEYCHA IS
KOJUUTar€HOBOT'O H30JIMPOBAHHOTO Oeska, 3(p(eKTHBHOCTh CBEKJIOBUYHBIX BOJOKOH
yCTyIaeT BUBAPHOMY PAIMOHY. B YCIIOBHSX WHTOKCHKAIIH TSKCIBIMUA METAJTAMU
CHIDKACTCS COJCPKAHUE KANBIUS B KOCTH KHBOTHBIX, YTO CBUJCTEIECTBYET O HE-
obxoanMocTh oboramieHus paruoHoB nuTaHus. CaMoe BBICOKOE COAepiKaHUe Kalb-
s, B TPYIIax ¢ JOOABICHUEM TSDKEIBIX METAJUIOB, YCTAHOBIICHO U IpenapaToB
KOJIJTareHOBOTO Oernka.

3. B pe3ynbTare npoBeIeHHBIX KOMIUIEKCHBIX HCCIIEIOBaHUH Ha Jlabopa-
TOPHBIX )XUBOTHBIX YCTaHOBJICHO, YTO MSCHOM IMPOAYKT, O6OFaHleHHBIﬁ IMUIICBBIMHA
BOJIOKHaAMH, ABJIACTCA 3(1)(1)6KTI/IBHBIM MMPOTEKTOPOM B OTHOIICHUHN HAKOIUICHUA TA-
JKEITBIX METAJUTOB. MSICHO# (hapi ¢ MIIEHUYHBIMA BOJIOKHAMH ¥ WHYJIMHOM CHHXa-
€T YPOBCHb CBUHIIA B TMeueHH Ha 54%, MACHOU (apill ¢ MIICHUYHBIMHA BOJOKHAMU
U XKUBOTHBIM OCNKOM - Ha 27%; npu 0OOTAIICHUH THIICBBIX BOJOKOH BUTAMHHO-
MUHEPATEHBIM KOMIUICKCOM YPOBEHBb CBUHIIA CHIDKACTCS COOTBETCTBEHHO Ha 92%
" 62% B CpaBHCHHHU C KOHTPOJEM, TO €CTh JUIA YBEIUYCHHUS COPOIIMOHHOM CIIOCO0-
HOCTH MSICHOTO MPOAYKTA IeJIeCO00pa3HO UCIIONIF30BaTh KOMIDIEKC pAaCTBOPHMEIX U
HEPaCTBOPUMEBIX IMUIIEBEIX BOJIOKOH; PACTBOPUMBIE ITHUINEBBIC BOJIOKHA CIIOCOOCT-
BYIOT YBEITMUEHHUIO YCBOSEMOCTH KANbLUS, IPUIEM HHYINH — B OOJIBIICH CTEIICHU;
HCTIOJH30BAHNE B MACHOM TIPONYKTE WHYJIMHA CHOCOOCTBYET YBEIHMUYCHHIO COJNEp-
JKaHWUS TeMOTJII00MHA KPOBH.

4. PazpaboTaHa KOMIUIEKCHass OMOJIOTMYECKH aKTHBHas Mo00aBKa, cojepra-
m1ast KJIeTYaTKy PACTUTENBHYIO B COUYETaHUH C HHYJINHOM U (FUTH) M30JISITOM JKUBOT-
HOro Oeinka, a Takxke (OoCHOTMUTIHBIA KOHIICHTPAT, HICTOUHUKH KAJIbIUSI, MATHHUS,
Kanus, iofia, cenena, kapotuHa, BuTamMmuHoB C u rpynnsl B. B onbiTax Ha )KMBOTHBIX
YCTaHOBIICHO, YTO OHAa SBJIACTCS 3(PPEKTUBHBIM MPOTEKTOPOM B OTHOIICHHH TSKE-
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JIBIX METaJJIOB, KAK CBUHIIA, TAK U KaJIMHS: YPOBEHb TSDKENIBIX METAJUIOB BO BCEX
OpraHax M TKaHsX CHkaeTcs Ha 81-98%.

5. Ha ocHOBe aHaM3a U TEOPETHUCCKUX 000OIIEHUI MOTPEOHOCTH B3POCIIO-
ro HacelleHHss B MaKpo- M MHKpOIJIEMEHTax C(OpMyJIUpOBaHbl HYTPUEHTHO-
TEXHOJIOTUYECKHE TPEOOBaHHS K CO3JAaHUI0 MSICOPACTUTENILHBIX KOHCEPBOB, IPE-
Ha3HAYCHHBIX JJIS JIIOJIEH, HaXOSIIIMXCS B 9KOJIOTHYECKH HEOJIaronpHsITHBIX YCIIO-
BUSIX.

6. Ocy1ecTBiIeH 1M0100p OCHOBHOTO CHIPBS, C IPUMEHEHUEM METOI0B KOM-
MBIOTEPHOTO TPOEKTHPOBAHMS Pa3pabdOTaHbl PEIENTYPHbIE KOMITO3UIIUU MSCOpPAC-
TUTEBHBIX KOHCEPBOB, BKIIOUAIOIINX TOBSIIUHY, CBUHUHY, MSICO LIBIIUISAT, HHACHKHY,
OBOIIM, PaCTUTENbHBIE Maclia, pa3paboTaHHYI0 KOMILIEKCHYI0 BA/I.

7. OcylecTBIeHa OIBITHAS BBIPA0OTKA MSICOPACTUTEIBHBIX KOHCEPBOB C
koMmIiekcHbIME BAJl ¢ BeIBOIAIIUM 3¢ (HEeKTOM, U3yUYeHBbl U YCTaHOBJICHBI MOKAa3a-
TENIU MHUIIEBON IIEHHOCTH, OMpe/iesieHa HYTPUeHTHAs aJIeKBaTHOCTh 110 OCHOBHBIM
nokasatessiM, perinamentupyemMbiM HTT. Tloka3arenn aMHHOKHCIIOTHOHM cOajlaHCH-
POBaHHOCTH OEJIKOB ¥ YKUPHOKHCIOTHOW COATaHCHPOBAaHHOCTH JIMTIHIOB OTIBITHBIX
00pa3loB CYIIECTBEHHO HE OTJIMYAIOTCS OT IOKa3areseil BUPTYalbHBIX MOJEICH.
CoorHomenne ©6: ®3 cocrasmser (1,9-2,5):1.

8. Ilo pe3ynbraTaM BBIIOJIHEHHBIX HCCIEAOBAaHUM pa3paboTaHbl TEXHHUYE-
cKue ycsioBusl Ha «CMecH MHIIEBbIE Ul 000TaIleHHs] MICHBIX M MSCOCOCPIKAIIUX
npoxykroB» KombuoMuke» TY 9197-993-00419779, «KoHcepBbl MSCOPAaCTHTEIb-
Hele «Dpukacce» TY 9217-941-00419779, oborameHHbIC HYTPUIICBTUKAMU U TEX-
HOJIOTMYECKUE MHCTPYKIMH K HUM, KOTOpbIe mporuiu skcneptusy 8 HUUW nuranus
PAMH.
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