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BU3HAYEHHS 3AJIMIIKOBUX KIJIbKOCTEN TETPAIIUKJITHIB
Y INPOAYKTAX TBAPUHHOI'O IIOXOKEHHA

H. B. Jliniuuyx

HanionansHuit yHiBepcuTeT 6i0pecypciB 1 IPUPOAOKOPUCTYBAaHHS Y KpaiHH
JepkaBHUI HAyKOBO-JOCHIIHUN THCTUTYTY 3 JAOOPaTOPHOI A1arHOCTUKHU
Ta BETEPUHAPHO-CAHITAPHOI EKCIIEPTU3H

Y cmammi naeedeno Oami w000 po3poOKu MemoOuKu BUIHAYEHHS 3AAUUKOB0I KIIbKOCHI
npenapamis epynu mempayuKiinie y npoOYKmax meapuHHo20 NOXOOICEHHS MemoOOM BUCOKOEPEeKMUBHOT
piounnoi xpomamoepagii (BEPX) ma memooom pidunnoi xpomamozpaghii 3 6UKOPUCHAHHAM MAcC-
cnekmpomempuunozo oemexmopa (PX/MC/MC). Ilpogedeno nopiensanvhuil ananis Memooux pisHux
aabopamopiu 3 euxopucmanuim PX/MC/MC. Ilepegipeno epexmuenicmos Memoouku 6u3HaA4eHHs.
npenapamis epynu Mempayukiinie y HpoOYKMAx MEAPUHHO20 NOXOONMCEHHS HA NPUKIAdi mecmoso2o
mamepiany FAPAS, saxuii oocniddcysanu Ha HAAGHICMb 3GIUUIKOB0I KilbKOCMI — npenapamis 2epynu
MempayuKiinis, maxkux ik MempayuKiii, OKCUMempayukiin, X10pmempayuriit, OOKCUYUKIIH.

Knrouoei  cnosa: AHTUBIOTUKH, TETPALUKIIIHYU, 3AJIMIDKOBA  KUIBKICTD,
TETPAIIUKIIIH, OKCUTETPAIIMKIIIH, XJIOPTETPAIIMKIIIH, JOKCUIIMKIIIH,
BUCOKOE®EKTUBHA PIAMHHA XPOMATOIPA®IA, PIJJMHHA XPOMATOI'PA®IA 3
BUKOPUCTAHHAM MAC-CIIEKTPOMETPUYHOI'O JETEKTOPA

[IpucyTHICTH 3aTUIIKOBOT KIJTKOCTI aHTUOIOTHKIB Y TIPOAYKTaX XapuyBaHHS € MOTCHIIIHHY
HeOe3MeYHNM, OCKUIBKM IX BXHBAHHSA 3 1KEI0 MOXKE BUKIMKATH aJepriyHi peakuii, HyJoTy,
aHa(UIAKTUYHUK TIOK, MPUTHIYCHHS aKTUBHOCTI MEBHUX TPyl (EpPMEHTIB, TOSIBY AUCOAKTEPiO3y,
PE3UCTEHTHOCTI 0 aHTHOI0THKIB [ 1-3].

TeTpanukiaiHn — aHTUOIOTUKU WIMPOKOTO CHEKTPY, BOHH € OCTCOTPOIHHUMH, 1 TOMY
HAaKOMUYYIOTHCS B KICTKOBIH TKaHMHI, 0COOJIMBO MOJOIiH, poidepyrodiii [4].

VY €sponeiickkomy Cor031 Ha HasSBHICTh MpEMapaTriB TPyNU TETPAIUKIIIHIB JAOCTIIHKYIOTh
SUIOBUYMHY, CBUHHHY, OapaHWHY, KOHWHY, MTHUIIO, PHOY, MOJOKO, SIHIlA, KPOJSATHUHY, MeEI.
[To3uTHBHI pe3ysbTaTH BHUSBJICHHS TETPAMKIIHIB y MPOAYKIli TBAPUHHUIITBA OYyJIO OTPUMAHO B
Takux KpaiHax, sk @paniis, Itamis, [ommangis, Himeuunna, ABcrpis, bensris, [anis, Icmanis,
Ipnanngis, I'peuis, @iansanpis, Ilomema, CnoBawumna, Kinp, Yropmwmna, Anrmis, EcTtonis Ta
PymyHis [5].

B Vkpaini mopiuno, mounHaroun 3 2000 poky, po3poOJISIETBCS, BIPOBAKYETHCS Ta
BUKOHYeTbcs [lman Jlep)kaBHOTO MOHITOPUHTY 3aJIMIIKIB BETEpUHAPHUX TNpenapaTiB  Ta
3a0pyHIOBAaUiB y HEOOPOOJICHUX XapyOBUX IMPOJYKTaX TBAPHUHHOTO ITOXO/DKEHHS 1 KOpMax.
[Tpu npoMy aHTHOIOTHKHM Tovanu fAociipkyBaT 3 2004 poky. B Ykpaini 3 2011 pik 000B’13K0BUM
€ BU3HAYCHHS AHTUOIOTHKIB TPyHH  TETPANMKIIHIB  (TETPAlMKIiH, XJOPTETPAIMKIIH,
OKCUTETPAIUKIIiH, JOKCHIIUKIIIH), 10 nepeabdadero JupextuBoro Pagu 96/23/EC [6, 7]. V kpainax
€ppornerickkoro  Coro3y JOMYyCTHMHH BMICT 3aJIMIIKOBHX KUIBKOCTEH TpemapaTriB TpyNH
TETPALUKIIHIB y TMPOAYKTaX TBAPUHHOTO TMOXO/KEHHS PErIaMeHTOBAaHO MaKCHMaJIbHO
nonyctumumu piBHsiMu (MJIP). 3rimHo 3 mocranoBoro €C 2377/90, sxa BuU3HAYA€E MOPSIOK
BcTaHOBJeHH MJIP s 3aiMMIIKOBHX KUTBKOCTEH BETEpUHAPHUX IpernapariB, piBEHb 3aJIMIIKIB
TETPAIUKIIIHIB Y M’s3aX, MoJIOIi (okpiM gokcurukiainy) — 100 Mxr/kr, medinmi — 300 MKr/kr,
HuUpkax — 600 MKr/kr, simsax (okpim gokcuiukiiny) — 200 mkr/kr. L{i piBHI BCTaHOBIIOIOTH
BIIMOBIZTHO BUMOTH 0 YYTJIWBOCTI METOJIIB KOHTPOJIIO TMpenapaTiB TPyHd TETPAIUKIIHIB Yy
MIPOAYKTaX TBAPUHHOTO MOXOKEHHS [8].



Mertoro pobotu Oyna po3pobka Metomauku PX/MC/MC 3 BU3HaueHHs NpenapariB rpymnu
TETPAIMKJIIIHIB 1 MOPIBHIHHSA 1i IO 1HIIUX METOJIUK.

Marepiauamn i meToau

JlocnipkeHHS TIPOBOAWIM Ha 0a3l HAyYKOBO-JOCHIIHOTO XIMIKO-TOKCHKOJIOTIYHOTO BiJUILTY
Jlep’kaBHOTO HAyKOBO-IOCHIJHOTO 1HCTUTYTY 3 J1a0OpaToOpHOi JIarHOCTUKUA 1 BETEPUHAPHO-
canitapuoi excrieptuszu (JJHAIJIABCE). MatepianoM yist 1OCTiKEHHS OyIM MPOIYKTH TBAPUHHOTO
MOXO/KEHHI — CyXe MOJIOKO, He30MpaHe MOJOKO, M si3u  pubu. Jnsg  JmociimpKeHHs
BukopuctoByBaiucsi metonuku JJHAIJIIBCE meronom BEPX i PX/MC/MC Ta metonuku [lanii
(Ministry of Food, Agriculture and Fisheries, Danish Veterinary and Food Administration) i
Hinepnannis (Laboratory Region East, Wageningen) [9, 10]; ceprudikoBani cTaHIapTH
TETPALUKITIHY, XJOPTETPALUKIiHY, OKCUTETPALUKIIIHY, TOKCUIIMKIIIHY, TecToBuil MaTepian FAPAS.

3 METOIO0 OIIHKU 301KHOCTI pe3yibTaTiB MPOBOIMIIH TI0 5 TapaieIbHUX AOCTIKEHb KOKHOTO
3paska. OTpuMaHi gaHi oOpoOSITM CTAaTUCTUYHO 3a JOMOMOTOI0 KoM toTepHoi mporpamu M.Exel
2000.

Pe3ynbTaTH it 00roBOpeHHs

3rinno Ilmany Jlep>kaBHOTO MOHITOPMHTY, Ha TIpenapatd TpPYyNd TETPAIUKIIIHIB
JOCTIKYIOTBCS MEH, UL, MOJIOKO, prba, Tycsda MedyiHka, M’si3u NTHIl, CBUHUHA, SUIOBUYHMHA.
Bianosigno mo Ilmany monitopuHry, terpanukiian 3 2007 poky IOCTIKYyBadu pagioiMyHHUM
metozoM (2007-2008 pp.), a mMOTIM — METOIOM IMyHO(EpMEHTHOro aHamizy (MOYMHAIOUU 3
2009 poky). Ilpu 1pOMy, SIKIIO TOPIBHIOBATH IIOPIYHI JOCTIIPKCHHS HaA TMpenapatd Tpynu
TETPALMKIIIHIB, TO KUIBKICTh JOCTIKYBaHUX P00, SK MpaBuio, 3pocrana (tabm. 1). 3a octanHi
POKHY TIO3UTUBHI PE3yJIbTaTH 1010 HASBHOCTI TETPANMKIIHIB OYJIM OTpUMaHI1 i 9ac JOCIIHKEHHS

MeTy.
Tabauys 1

3anaHoBaHA KibKIiCTh JOCJHIIAKeHb HA MPeNapaTH rPynH TeTpanukJIiHiB 32 20072010 poxu

Hasea Marpuui 3aruiaHOBaHa KUIBKICTh JOCIIKEHb 110 POKax

2007 2008 2009 2010
Men 82 85 100 120
Sitst 262 139 140 145
Monoko 93 246 246 250
Puba 103 103 127 139
['ycaya nevinka — 33 35 35
M’sa3u nTull 100 33 35 40
CBuHUHA 324 340 446 450
SInmoBuunHa 405 426 341 399
Konnna — 50 — —

Meroayka BU3HAYCHHS TETPAIMKIIHIB Y NMPOAYKTaX TBAPMHHOTO IOXOKEHHS METOIOM
BEPX po3pobneHa 3 MeTOI0 NPOBEACHHS MOHITOPUHTY HAsBHOCTI y TPOAYKTaX YOTHUPHOX
AHTUOIOTHKIB: TETPAIUKIIIHY, XJOPTETPANMKIIHY, OKCHUTETPAMKIIHY, JOKCUIUKIIHY. [IpuHIMI
i€l METOIUKHU MOJSIrae B TOMY, IIO TETPALMKIIHM EKCTParyloTh 3 TKaHUH TPU XJIOPOLTOBOIO
KHCIIOTOI0. EKCTpakT QuUIbTPYIOTh 1 OUMIIYIOTH 3a JONOMOIOI TBepAodasHuX kojgoHok C-18.
Po3zaineHHst mpoBOJATH 3a JONOMOTOI0 PiAMHHOI XpoMaTtorpadii, BAKOPUCTOBYIOUH KOIOHKY C-8 1
yIbTpadioNeTOBUN IETEKTOP.



CporosiHi 3 METOIO MiATBEPKEHHSI MO3UTUBHUX PE3YJIBTATIB 1 TOCTIIKEHHS IMIOPTOBAHOI
Ta EKCTIOPTOBAHOT MPOIYKITii 3aCTOCOBYIOTh METOJI PIAMHHOI XpoMaTorpadii 3 BAKOPUCTAHHIM Mac-
cnexktpoMerpuuHoro nerekropa (PX/MC/MC), sikuii € TOYHIINM 1 9y TmBimuM, Hixk BEPX.

[Mpunuun wmetoxy: OIKM MOJIOKA OCAQIKYIOTh Ta €KCTparyiTh 3a JOIOMOTOIO
TPUXJIOPOLTOBOI KUCIOTH, €KCTPAKT LEHTPU(DYTYETh, OUHMIIYETh Ta aHATI3YEThCS 32 JOTIOMOIOIO
PX/MC/MC.

Mertoauka Ma€ Taki eTany JOCIIHKEHHS:

— OCaJKEHHS O1JIKIB;

— eKCTpaKIIis;

— OYHIICHHS €KCTPAKTY NUIIXOM (iITbTPYBaHHS;

— imeHTHdIKaLig Ta KiTbKiCHe BU3HaueHHs MeTogoM PX/MC/MC;

— KajiOpyBaHHsI Ta OOYMCIICHHS.

3pa3ku 11eHTH(]IKYIOTh 32 10HAMHU 1 YaCOM BUXOJy PEYOBHH 1 0OPaxOBYIOTH 32 JIOTIOMOTOIO
KamOpyBaabHOI KPUBOI.

Ionwm, 3a IKUMU 11eHTH(DIKYIOT!

TeTpanukiin — 445.2 » 410.1, 445.2 » 427,

xyoprerpanukiin — 478.8 » 444.1, 478.8 » 462.0;

OKCHUTETpanukiiH — 461.2 » 426.1, 461.2 » 443.2;

IOKcHIHUKIH — 445.1 > 462.1, 445.1 » 428.1.

[TopiBHsAHHS pO3p00JIEHOT HAMH YKPaiHCHKOI METOJIMKH 3 METOJWKAMH TaKUX KpaiH, K
Hanisg (Ministry of Food, Agriculture and Fisheries, Danish Veterinary and Food Administration) i
Hinepnanau (Laboratory Region East, Wageningen), nae mijicraBu 3poOUTH BUCHOBOK, 10 KOKHA 3
HUX Ma€ TaKi OCHOBHI €Tamy MpOoOOIiIrOTOBKU: OCAKeHHsI OIKIB Ta €KCTPAKIlisl, 3MIIIyBaHHS i
neHtpudyryBands (tabdn. 2). [Hmi eramu mMiATOTOBKM 3pa3ka MarOTh BIIMIHHOCTI, a caMme: B
metoauui JAH/IUIABCE (as Moi0ka) BAKOPUCTOBY€EThCS (PUTBTPYBaHHA Yepe3 MIMPULIEBUH PiIbTp
(o0OoB’s13k0BUH eTarr), a B MmeToaui Jlanii 1 HimepianaiB 3acTocoByeThest TBepaoda3Ha eKCTPaKIIis,
BUTIAPIOBAHHS 1, BIATIOBITHO, IEPEPO3IUMHEHHS.

Tabauys 2

OcHOBHI eTanu NPoOOMArOTOBKH 1J151 BU3HAYEHHSI MPeNapaTiB rpynu TeTPAUUKIIHIB y Moo

OCHOBHI eTaIu MpoOOIiArOTOBKU Metonuka JHIIJIJIBCE Metoauka danii Metoauka Hinepnanmis
OcaJKeHHs OUIKIB Ta eKCTPAKIIis + + +
TrepaodasHa ekcTpaxiis + + -
Bunapropanzs + + -
Ilepepo3unHeHHs + + -
QinpTpyBaHHs — — +

IIpumimka: «+» — eran BUKOPUCTOBYETHCS B MIATOTOBIII 3pa3Ka; «—» — eTal He BUKOPUCTOBYETBCS.

KpiMm Toro, HamMu OynM yJOCKOHAJE€HI OCHOBHI €Tamny MPOOOMiArOTOBKU Ji BU3HAUCHHS
MperapaTiB rpyIy TETPANUKITIHIB Y MOJIOII, sika Mae 5 eramni; meroauka anii — 8, [ommanmii —
9. B saxocti pyxomoi ¢azu BukopuctoByeth 0,1 % pozunH mypamuHoi kuciotu y Boai 1 0,1 %
PO34YHMH MypamuHoi kucinotu B MetaHomi ([anis) un aneronitpwr (JHAUIABCE i1 Higepnanmn).
CroinbHUM Ui KOXHOI 3 IIMX METOAMK € Te€, III0 BOHM MAalOTh IPAJIEHTHUN PEXHUM €IIOIOBAHHS 1
BKJIIOYAIOTh B ce0€ 3IaTHICTh BHM3HAYATH, OKpPIM IpemapariB TPYMU TETPAIMKIIHIB, W 1HII
aHTHOIOTMKM Ta aHTUOaKTepiadbHI mpemapatd, Taki, $K cyjibpaHUIaMiay, MOpenaparu
MEHIIMITIIHOBOTO PsAY, KIHOJIOHHU, Makpoiian, amdenikonu. [Ipu mpoMy 4yTIHMBICTH YCiX METOIUK
He cynepeuuts BuMmoram €Bpomnelicbkoro Coro3y, OCKUIbKM UYyTJIUBICTH METOJUK, SKI
aHarizyBanucs, He nepesuirye 100 mxr/kr y npoaykri [11].



3 MeTor0 mepeBipkd €(PEeKTHUBHOCTI JaHOI METOAMKM JUIsl BU3HAUEHHS NpenapaTiB rpymnu
TEeTPAIMKIIIHIB MU Opalid yd4acTh y MibKHapogHoMmy mpodeciiiHoMy TectyBaHHI FAPAS,
ydacHHKaMH sikoro Oymu 43 kpainu. TectoBuM martepiasiom Oy 3aMOpOXKEHI M I3 pUOH, SKi
JIOCJTIJDKYBAJIM Ha TETPAIUKITIH, OKCUTETPALIUKITIH, XJIOPTETPALMKIIIH, JOKCUITUKIIIH.

be3nocepenHbo nepen T0CTiKEHHIM 3pa3Kka Oysio moOy/10BaHO KaliOpyBajbHY KPUBY JUIS
KO)KHOTO 3 HAaBEJICHHUX BHIIE MpernapaTiB 3a J0moMorow ¢GopTudikoBaHHX 3pasKiB, B SKHUX OyII0
JI0JJAaHO BiJIOMI KOHLIEHTpAIlil TeTpaiukiiHiB. [lepeBipKy mpUIaTHOCTI YMOB HiATOTOBKH TECTOBOTO
Marepiajgy 0 aHajli3y TETPAIWKIIIHIB MPOBOIUIN 32 KPUTEPIEM <JIOJAHO—OACPIKAHO» ILIIXOM
JOJIaBaHHAM JI0 M s31B pHOM PO3YMHY TETPAUUKIIHIB Ta MPOBEAEHHS aHAIi3y Ha MpHiIaal y
MOETHAHHI 31 CTAaHAAPTHUM PO3YMHOM 3 KoHmeHTtpariero 1000 Hr/mi. Pesymbraté mociimkeHHS

TECTOBOT'O MaTepiayly HaBeZeHi B Ta0muii 3.
Tabauys 3

PesynbTaTn gocaigxenHs Tectoporo matepiany FAPAS

Komnrenrpartist KomnrienTpartis mpobu 3
Haspa peuoBunun OTprMaHa KOHIICHTPALiS CTaHJAPTHOTO PO3YUHY JI00aBKOIO
(1000 /™M) (100 ar/min)
OKCHUTETpalUKIIiH 210,405+25,899 1115,164 110,227
Terpauukiin 19,155+7,973 1000,808 108,277
XJIOpTEeTpaLMKIiH 32,669+5,177 1039,287 125,215
JIOKCHITUKITIH 36,7796+13,933 948,450 103,048

Jani, HaBeneHi B Ta0ymIli 3, CBiAYATh MPO Te, IO TECTOBUH Marepiayl MICTHB 3aBHUIICHY
KUTBKICTh okcuTeTpamukiiny (210,405+25,899ur/mi). Pesynpratél TecTyBaHHS MIATBEPIWIH, IO
OTpUMaAHUN HaMU pe3ylbTaT € 3aJOBUIBHUM, OCKUIBKH TPHUIHCHE 3HAYCHHS JUISI TECTOBOTO
Matepiany cTaHOBUTh 304 MKI/KT 3 HMOBIpHUM BiIxuieHHsAM BiJ 188 MKr/kr 10 421 MKI/KT.

BucHoBxku

1.Po3pobnena B JH/AUUIJIBCE Mertonuka BHSIBIEHHS IpeNapariB IpylH TETPAIHUKIIIHIB Yy
MIPOAYKTOBOMY XapuyBaHHI BIJNOBIJA€ 3a 4ymiuBicTIO BuMmoram €C, € 3pydHOI0 Ta JIOCHTh
MPOCTOI0 Y BUKOPUCTAHHI.

2. [IpoanamnizoBaHi METOJUKU BUSBIICHHS IMpeMapaTiB IPyny TETPALUKIIHIB 32 YYTIUBICTIO
MPAKTUIHO HE BiPI3HAIOTHCS, YOCKOHAJICHA HAMH METO/IMKA, 3HAYHO 3ACUICBITIOE TOCIIIKEHHS.

HepcnexTuBu NoJAIbIINX AOCJiTKEeHb. Po3pobnena METOMKA MOXKe
BUKOPHCTOBYBATUCS JUIA JOCHIIPKEHHS NPOIYKTIB TBAapHHHOTO MOXO/KeHHS. BoHa HamacTp
MO>JIMBICTh TPOBOJMTH JOCHIPKEHHS 1 BHSBISATH 3aJHMIIKOBY KUIBKICTH MpenapariB Tpynu
TETPAIMKIIIHIB 1HIITUM JabopaTopisaM YKpaiHu, 10 CIPUIATHME SKICHIIIIOMY KOHTPOJIIO 0€3MeYHOCTI
MPOAYKLii TBAPUHHULITBA.

N. V. Liniichuk

DEFINITION RESIDUE OF TETRACYCLINES
IN PRODUCTS OF THE ANIMAL ORIGIN

Summary

In the article presents the method of high performance liquid chromatography (HPLC) and
the method of liquid chromatography with mas-spectrometer detector (LC/MS/MS) has been
developed for detection of residues tetracycline in products of the animal origin. It was checked by
the comparative analysis of methods of different laboratories. The of efficiency of this method was
verified by definition tetracyclines in products of the animal origin on the example of test material



of FAPAS, which was probed in the presence of remaining amount of preparations by the group of
tetracyclines such as tetracycline, oxytetracycline, chlortetracycline, doxicycline.

H. B. Jlunuiuyx

OINPEJAEJIEHUE OCTATOYHBIX KOJIMYECTB TETPALIUKJINHOB
B IPOAYKTAX JKUBOTHOI'O TIPOUCXOXJIEHUA

AHHOTaAanu4

B crathe HaBeneHb! TaHHBIE Pa3paOOTKU METOIAMKH OIpPENENIEeHUs] OCTaTOYHBIX KOJUYECTB
MpernapaToB TPYMIBl TETPALMKIMHOB B MPOAYKTaX J>KABOTHOTO TPOHMCXOXICHUS METOJOM
BbICOKOA((eKTUBHON  kuAKOCTHOH xpomartorpaduu (BEXX) wu wmeromoM >kuaKoCTHOM
XxpomaTtorpauu ¢ UCHONIB30BAaHUEM  Mac-ClieKTpoMerpudeckoro paerekropa (KX/MC/MC).
[IpoBeneHO CpaBHUTENBHBIA aHAIM3 METOMMK Ppa3HbIX JIaOOpaTOpUil ¢  HCIOJIb30BAaHHEM
KX/MC/MC. TlpoepeHO >PPEKTHBHOCTH METOIUKHA ONPEACICHUS IPENnapaTtoB TPYIIIBI
TETPALMKIMHOB B MPOAYKTaX >KUBOTHOTO IPOUCXOXKJEHHS Ha NpUMEpe TECTOBOIO MaTepuania
FAPAS, xotopelii uccieqoBald Ha HAJIWYUE OCTATOYHBIX KOJMYECTB IPENapaToB TPYIIIbI
TETPALMKINHOB, TAKUX KaK TETPALMKINH, OKCUTETPALUKIINH, XJIOPTETPALUKINH, JOKCULIUKIINH.
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