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Ilpumenenue ¢yuiepeHoB Nt  UWaeHTH(DUKALAA
MSICHBIX IPOAYKTOB COEPKAMIUX KJIEHOYTEePOJI

Application fullerene for identification of meat
products containing klenbuterol

Pedepar. B coBpeMEHHBIX YCIOBHSAX OOJNBIIMHCTBO Pa3BUBABIIMXCS KMBOTHOBOJIYECKMX KOMIUIEKCOB NMPUMEHSIOT pa3iny-
Hble XUMHYECKHe N00aBKH, Ul BCKapMIIMBaHU cKoTa. OJHUM M3 TaKHX NperapaToB sBiseTcs kieHOyrepon. Kienbyrepon - 3to
B-2-anpeHOCTHMYIISTOP, MPUHAAJIEKAIINH K TPYyINIe B-arOHUCTOB, KOTOPBIE CTUMYJIMPYIOT POCT MBIIIEYHOH MacChl H PEryIHpYIOT
COOTHOILICHUE YKUPOBOH M MBIIICYHO! TKAHU IIPH BBIPAIIMBAHUH CEILCKOXO3SHCTBEHHBIX )KUBOTHBIX U NTHIBL. B Poccun omy6iiko-
BaHbI Pe3yJIbTaThl HCCIEIOBAHMUM, B KOTOPBIX PEKOMEH/IYETCsl IPUMEHSTh KJICHOYTepOoJ B KauecTBE CTUMYIISITOpA PocTa IpH BbIpa-
LIMBaHUM KPYITHOTO POTaTOro CKOTA. [IpM 3TOM pUCK BO3JIEHCTBUII OCTATOYHOTO COAEpIKaHMs Ipernapara B MPOIYKIHMH JKHBOTHO-
BOJICTBA Ha 3/J0pPOBbE MOTpeOUTENeH He oleHnBaics. HaMu ObUTH TPOBEACHBI UCCIIEOBAHKS B 00JIACTH M3YUYEHHS CBOICTB (yJe-
PEHOB M KIEHOYTepoJia M MX BO3MOXKHOCTH B3aHMMOJICHCTBHE Mex 1y co0oi. [l uaeHTH(HKAINKE KICHOyTepoia B MSICHOM CHIPbE
ObLT IOBezieH cuHTe3 [Iparo, ocHOBaHHBIN Ha QyHKIHoHANMM3amu ¢ymiepeHoB C60 u C70, 3aKI0YaronIuiAcs B IPEBpAIleHAN €T0 B
UPPOIOQYIUIEPEHBI IO peakuuu 1,3-AUMOISPHOTO MUKIONPUCOSINHEHUS a30METHH-MIIHO0B M0 KpaTHEIM cBsi3siM C=C ¢QymiepeHo-
BOro sizipa. Peakiys nponuia ¢ BbIAEIEHHEM 0CaJKa TEMHOTO [BETA, aHAJIM3 KOTOPOTro J0Ka3all, YTO 3TO HPOLYKT B3aUMOAEHCTBUS
HCCIIeyeMbIX HaMH BellecTB. [IaHHBIH SKCIIEPUMEHT JaeT BO3MOXKHOCTh HACHTH(UIMPOBATE KICHOyTepo dysiepeHaMu.

Summary. In modern conditions the majority of developing livestock complexes, various chemical additives, apply to cattle
feeding. One of such preparations is clenbuterol. Clenbuterol is B-2-adrenostimulyator belonging to group p-agonist who stimulate
growth of muscular weight and regulate a ratio of fatty and muscular tissue at cultivation of agricultural animals and birds. In Russa
results of researches in which it is recommended to apply clenbuterol as a growth factor at cattle cultivation are published. Thus the risk
of influences of the residual maintenance of a preparation in animal husbandry production on health of consumers wasn't estimated. We
conducted researches in the field of studying of properties fullerene and clenbuterol and their opportunities interaction among them-
salves. For identification clenbuterol in meat raw materials the synthesis of Prato based on a functiondization fullerene by C60 and C70
congisting in its transformation in fullerene on reactions of a 1,3-dipolar cycloaddition of azomethine ylide on multiple communications
of C=C of afulleren kernel was moved. Reaction took place with alocation of a deposit of the dark color which anaysis proved that is a
product of interaction of substancesinvestigated by us. This experiment gives the chance to identify clenbuterolfullerene.
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[IpoGiema Oe30macHOCTH Msica U MSCHBIX
MPOYKTOB SIBJISICTCS BAYKHOW YaCThIO COLUAIBHO-
ro Ojarornony4us HaceleHus. B mocneanue rost
naHHeld  ¢QakTop  mpuoOperaer  OOJBLIYIO
aKTyaJbHOCTh B CBSI3U C TEM, YTO IPEIIPHITHS
CTali aKTHBHO HCIOJNB30BaTh IS MEepepabOTKH
MUMIIOPTHOE MSICO. DTO CBSA3aHO C YKECTOYCHHEM
Mep MO0 TMPEJOTBPALICHUIO NMONAJaHus B IMPOH3-
BOJICTBO HECBEKETO WIH HelT0OpPOKAaYeCTBEHHOTO
MSICHOTO CBHIPBSI.

IIpu Betynnenun Poccun B BTO otkpriBa-
€TCS BO3MOXXHOCTH JIOTIONIHUTENILHOTO YBEJIHYe-
HUS 00BeMa MEeKIYHAPOIHON TOPTOBIX MACOM HE
TOJIBKO B 3aMOpOKEHHOM, HO M B OXJIAXKACHHOM
COCTOSIHUM CO CTpaHaMH OJIKHEr0 M AaJbHEro
3apy6exns. llpm wummopTe cropomopTAIIeiics
NpPOAYKIMM, B TOM YHCJIE U MSCHOTO CBIPbS,
ocoboe BHUMaHHE JOJDKHO YACIATHCS MOKa3aTe-
JISIM CBEXKECTH U 6e3omacHocTH [1].
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Ha cerogusmHuii eHh UMIOPT MSACHOU
NpoayKuuud Bo3pactaeT u3 bpasunuu, Kwuras,
Mekcuku, Ypyrsas, Ucnanuu, ®@pannuu, Kana-
nel, lanwm, CIIIA. Bo MHOTMX W3 HUX ObUIH 3a-
(MKcHpOBaHBI CiIy4an OOHApYKEHUS B MscCe
OCTaTKOB KJIIEHOyTepoa.
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Pucynok 1. Umnopt msica B Poccuro

Jronu, morpeOasBIIMEe MSCO, BIMTABIICE
KnenOyrepoi1, 3a00ieBaii CaMbIMH Pa3IUIHBIMU
3a00NIEBaHUSIMU - OT PACIlyXaHHUS IMUTOBHIHON
KeJe3bl, CepleYHO-COCYAMCTHIX HapylIIeHHH U
3a00JIeBaHUI TIEUEHH 10 CHIIBHEHIIINX MPUCTYIIOB
amneprun. B TIcS9ax ciydaeB Oblia 3aperucTpH-
poBaHa pBOTa, cabOCTh, TOIOBOKPYKEHHUE, JINXO-
panka u 03H00. Hawmbonee TspKenmsie chnydan
BKIIIOYAIM HapyIleHHe cepiieOneHus, BHyTpEH-
HHE KPOBOTEUEHUS U CIa3Mbl cocynoB. Heckomb-
KO YEJIOBEK YMEpJIO, HECMOTpPSI Ha TO, YTO MSICO
KUBOTHBIX COJICPXKAJIO KICHOYTepOJl B HHUYTOXK-
HOM KOHIIEHTPAIIUH OIMH K MUJLTHAP]TY.

OnHako npu 100aBICHUH B KOpMa KIEHOY-
Teposia KUBOTHbIE fany 20-TIPOLEHTHBIA MPUPOCT
MBIIIEYHOM MaccChl 3a 4YeThlpHaALuaTe AHeu. [Ipena-
par cpasy e Halllel HeJleTalbHOe TIPUMEHEHHE.

[lIupoko WCMONB3yEeMbIM METOJOM KOH-
TPOJS SIBISACTCS WMMYHO(DEPMEHTHBIH aHaJu3,
KOTOPBINA UIS TOTPEOUTENS JTOCTATOYHO JOPOTO-
crosimuii U Tpynoemkuii [3]. TlepcrieKTHBHBIM
HaTpaBJICHUEM Ui CO3JIaHHsI DKCIPECcCc-MeTo/a
SBIISIETCS. TIPUMEHEHHE (yuiepeH-coaepKalnx
MaTepHajoB, BCTYMAIOUINX B PEAKIHIO C MOJIEKY-
namu kieHOytepona. s ompenerneHus Mexa-
HU3MOB B3aHMMOJICHCTBHS M PEANM3alUK dKCIPece
METOAa IMPOBEIEHBI HKCIIEPUMEHTHI, I03BOJISIO-
IIMe PEKOMEHJIOBATh CIEAYIONIYI0 METOJINKY aHa-
nu3a. OTNBITHBIM TyTeM OBUIO OTPENIeJIEHO B3au-
MoJieiicTBrE (QyJIepeHoB U KIeHOyTepoa.

Pucynox 2.
Tepoia

198

s sToro Obuia nposenena peakuus [Ipa-
TO, KOTOpasi 3aKifoyaeTcss B (PyHKIMOHATH3AIINU
¢ymnepero C60 n C70 u mpeBpamieHnd uUX B
MUPPOIOPYILICPEHBI o peakuuu 1,3-
JUTIONSIPHOTO LWKIIO TIPHCOETWHEHHS] a30METHH-
WIHJIOB TI0 KpaTHEIM cBs3sim C=C ¢yruiepeHoBoro
Aaapa, 3TO Haubojee H3yYeHHBI aMHHOKHCIOT-
HBIH BapuaHT, B KOTOPOM WIHIBI 00pa3zyroTcs B
pe3ynpTaTe B3aMOJACHUCTBUS aMUHOKHCIIOTE Kap-
OOHMJILHBIMU COEMHEHUSMH.

HcxomupiM 00pa3lioM CIyKWIJI, PacTBOpP,
cocTosmuid W3 KJIeHOyTepona M Bombl. B xoze
peaxiuy OCYyIIECTBICHO MPUCOSANHEHNE MOJIEKY-
JIBl KJICHOyTEpoJia K MoJIeKyie (yJiepeHa, o 4eM
CBUJICTENILCTBYET 00pa3oBaHUE TEMHOTO OCaJIKa
(pucyHok 3)

Pucynox 3. PactBop mocnme moGaBieHus ¢ysuiepeHa, ¢
BBIJICTICHUEM 0CaJIKa

C 1OMOUIBI  CHEKTPOPOTOMETPUUESCKOTO
aHaM3a OBLIO OIPE/IEICHO MUHUMAIbHOE KOJIHYe-
CTBO KJICHOYTEpOJjia, HEOOXOAMMOE YIS PEAKIIUK C
dymiepeHoM (pUcyHOK 4).
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Pucynok 4. KommdyecTBeHHOE COOTHOLIEHHE KIEHOYTe-
posia u pyiuiepeHa

U3 pucynka 4 BUIIHO, YTO MUHUMAIILHOE KO-
JIMYECTBO KJIEHOyTepoJia, HEOOX0auMoe i pe-
akuuu ¢ QymnepeHoM coctasisier 80 MKT, a Qyi-
nepena ¢ kounenrpanueit C=0,479 r/um3 — 2 mit.

Konnentpanuio ¢dymiepena onpenenim
METOJIOM CIIEKTpOopoTOMETpuH (pUCYHKH 5, 6).
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Pucynok 5. CiekrpodoToMeTpryecKiii aHanu3
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Pucynox 6. KanubpoBo4Hast TUHUS

Jlyis TOro 4yTOOBI OMPENESIIUTh B3aUMO/ICH-
cTBHE (YJUIEPEHOB C KJIEHOYTEPOJIOM B NPHCYT-
CTBHUHM MSCHBIX OenKoB, OblIa IpOBeIeHa 3JKC-
TPaKIUsl MSCHOTO CBhIPbs, COJCPKAIIEro KICHOY-
TepoJ, a 3aTeM 1o peaknuu llpato ompenmenumy,
YTO B PAaCTBOPE BBLIETUIICS MPOAYKT PEAKIVH B
BHJIE TEMHOTO OcajiKa (PUCYHOK 7).
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Pucynok 7. PactBop mocne moGasnenus ¢ymiepeHa, ¢
BBIZIEJICHAEM OCAJIKa B MPUCYTCTBHU MACHBIX OEJIKOB

Jis monTBep KASHHST TOTO, 4TO (yIiepeH
BCTYIIAaeT B PEAKIHI0 UMEHHO C KJICHOYTEepoJoM, a
HE C JPYyTUMH pearcHTamu, ObUT HMpOBEAEH KOH-
TPOJNBHBIA SKCIEPUMEHT C JKCTPAKTOM MSICHOI'O
CBIPBS, HE cozepxkamiero kieHoyrepor. B nccie-
JyeMOM pacTBOpE NPOIYKTOB PEAKIUH HE BBIJE-
JIUIIOCH.

Takum 00pa3oM, ONBITHBIM ITyTE€M OBLIO
YCTAQHOBJICHO, 4TO (yJUIEpeHbl CIIOCOOHBI HIIEH-
TUGUIUPOBATH MPOIYKTHI dKUBOTHOTO MPOUCXOXK-
JICHUSI, COJIePIKaIIie KICHOYTEepOJI.
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