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11114111411.13111i1101101141,111411 Tetracyclines
Determination of Tetracyclines residues in chicken meat and liver

P1717r/ nlntriuurP ItW ?Milli dortiin2

Abstract : Danis Davitiyananda and Tasanee Lorchaivej. 1996. Determination of Tetracyclines
residues in chicken meat and liver. Thai J Hlth Resch 10(1): 39-46

The determination of Tetracyclines residues in chicken meat and liver which bought
from local markets in Bangkok Metropolitan and central part of Thailand during March
1995-June 1995 by HPLC. The Chlortetracycline, Oxytetracycline and Tetracycline residues
were found in chicken liver especially Oxytetracycline residue in liver was higher than the
tolerance level by US-FDA. There was only Oxytetracycline residue found in chicken meat.

Key words : Chemical residue ; Chicken meat and liver ; Local markets
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11T11,11

SdYI11411 1r.%. 2530 - 2532	 ihdtYifflywheoeonautllealYil5YlYIu51 	 f- 41A115 ,11.1 Imt'Lrd5,111

Fiotilingtil 46,948.3 ; 71,994.71 	 um: 88,978.15'Auirrvi 	 Iormunrihaptiliiris911.11141141J

115ttifillinlitni -)41T011;10 -)614 9,972.6 ; 16,466.5 	 ttaz 15,453.3 Xuarrii 	 1.15:,Tvitirbi)

115:11IfflunmJ5:',Isitthq151.1 arwilladirn ttantiqu 	 athellflom 111nTifflYwilvia4

rhullinj14141nA5m511.4n15 41ifi5o44‘univiDuilio twzfillinlaaoritiTamluiintnntilulia4 -11 lq1-1

filinallimeamonfi-NwinuiAolvilarnsmill14011115 	 11114filliqUillItilkal441011111115nDirittahl
iwzr4oritiloghl fliafJl4llfu 115:',L cnotijquihiluunilt-ti viittosven5CruAnti-inal pesticides 1141fill4A

1.15:;niftrilii"aminio5lovurn51,1adulualtnsiitl5nmvuDslitillialitoollil4 ihni1f6oihrdircuns
iv4allamilf1L19hViiMfl1M1 li,1( 041111115915 -)YluiLp milum.lidiataialtmfl	 115nyiffn4V

1.15z1sifill i141vInfgrilI EDTA	 tiluemik5zawilTalvlivtivhoonFrutliaiviis
oiaq;tp, thlieloril411=n-iimii4I+11411411119 IL0,1141104tifir11411151119151111011115

SVIlillthtlilff1110 Codex ET,91A111101110Cli Ct;filnIJOIJ1VISS11.0100 lflitlifilnlinlaltilq9161161V(159111414

1_15tnifflmluviatihnxiftelea q ual-,riaanauti1011115 tianilufluxvifidirinto4

Codex ii4o4t1T11640504furmivni5olilitAuutaThlAnli unzrhilfl5lithiutn551JniIail115iLd:An

ewt111111.ht1411thi4 il9aD44-uilun-illan551Sitr;o1404ficuni5t-ilviuounospuoimston.15zawf
Ao141J5nliff111014111.111rhuilumn4u lun -156 -nivokno5slualtn55:.Iii141.15:Aliff1104 	 Codex rila

lAio5liu jiti111140411411,unill4fi l ihttlifilviurrumollb' 11;114 414i-doloifinetiDllailleiciflfl151111,11Y1I04
d1111?(Ii

1111Y1,1 11151&14r1914110411ItlY1f111)019ittlltivi-toth45-mili

11114 14 041u114015riouiltlrYtTinaniIigt14111JIMAr(111f1551JILA
allmlun151 g£14&1-1 vanniflolihinni5Cg ti44-maili enwaidn6 tijAIDISVIJNNV1111141J1fliirfoinolu

unt
(Tetracyclines) crinivilarn5ifiii9i4n*I ymntinniqlotii41119n404 tiourhNan5tmannuit, ILTtiov114
0111litaaorio96auTuiinfi

0111,14111VIVIi' ll ,lirl 'hii (Tetracyclines) ri.lutnithIhu:.; 4,1113J10i14014114140t1114LItlitIlialt1

1):YilT:,:119ititilli19191111151J951F1111691flf115r7,11f151t; y1 (WHO, 1977) 4101.119iluilutyquillkunt5t4yruity,

ii4gan.15:Aut	 ';41-461J.tinfrl,ir'oefism liNrunoisllutmtuan-)10150,yrviti ihuon9ln
:,'1911i'11 611046141,ilaintni5f)Fm14011„ivIVIlllA tistilf115111111141tiloimphtminuni5n5:',41111eThiliity,

uomind Langlois et al. (1978) ti1144141510,111411154f11119104111111111111:',11iffrffliS011iit11

1114'1.1101110114Z041140111-1SAVII 	 1110ii4 0151Aitiniiviorti 04 iiolciliAatti atih401111711041J IA	 ItO

tl.ff. 1950 114i1NallIMIJE11411114t,'4111111011115iffli" Allt011.169151015I1301111L100l1,1_11:1,/anillW1161

01111511962v1,1 4)01.11VgiIsIt j 1J11510111-1111541111164f11111L011164111011,11r1i111611Allii I001111-)itllid1014114

4,1 l L9i f1.14. 1960 (Solomons, 1978)
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0i09.11flilalltlf10C11 11(.1flil Swann Committee (1969) 14(611011111Mil 01110111:4111111fl15111110

15fimpiti	 avalot-phr,ralun-misum

lAitT,Flulottv„liinn.17t5Frnifranolaiii15111M114 1`;,11611fltfi011'4i411111(1111-1(.111i4141110141,1111&14 '111

140f111111 Huber (1986) tilfl11 --11 f115111(11 Chlortetracycline	 L11149.1111911161111.4) V‘iflOfl15

9111(31'110(014lilattanti -mlou 7 lu cilutinn1111161filsniA"mi dfiriitirualijiittridotni:h tiolAilowltra

tiviii1411111fliirlOVA115oolstlitslinal Itar.i.inta46t-nouvnnimyittd4 Booth (1982)

n-iliirrilvinfilsrualo-nihihut,m4uuloiYhsfihirblv,41.1	 1 ppm z'13.1iFior,00l5t-iufivi Wit-1'151,4U

5 - 7 ppm MD1%6911'416014 ild1'411i111011115r711111AUsli(91i11,1 6111410 5 - 20 ppm 0111Jillii£1111114

trumitluluillSitIoni5Autn14

FDA 1101r(111161.1J311114 	 4fill11491 tolerance level 410101411M14111.0191i' ll9ffillnil(LUOlU
4

 D(1411

441111111113I11(111011d

triio
	

1141110146 (ppm)

Chlortetracycline (If691(111)
	

191 4.0 ; f41111116 9111 	 1111114	 11111 1.0 ;	 0

Oxytetracycline (Uil0f111)
	

10 3.0 ;	 19nT14 11111 1.0

Tetracycline (9f 1J 91f11d)
	

0.25

Codex Alimentarius Commission (1983) 14411 '61V11 Acceptable level ilifil111101M1

116'sril

41	 9/
illflO111/110 (ppm)

Chlortetracycline 	 0.05

Oxytetracycline	 0.25

Tetracycline	 0.5

FAO/WHO

Linf.,'fli111: (2530) 1451(1111.01111151t1ITED591fl411`1101(11 Oxytetracycline UM' Tetracycline
dtri

11111101fi 911111,1 94 9T10(11.1111I51111r1illfi 8 11111 196051.M155111011flf151111flif91 -5 1111r(1501f411

Oxytetracycline li0Z',/1110 Tetracycline 5111 21 91l0t111 (22.34%) 19101111 Oxytetracycline 311140 0.0-

0.075 110./fill. i101fltifilA014 0.017 ±0.023 	 1110 ppm 11011111 Tetracycline 1JYt tJ 0.0 -

0.265 1111./flil. FlOtihifiliP I EJ191) 0.028 ± 0.058 1111./fifl. 1116 ppm

imp11:',dAtillIfilliilltd1591114-119M4E11111fl'OBAA1119sfiviilulti tilarifTWILM:1111511.14ava

Cilintiuni5omfilsrualtnn4mi

tmtviilo tiimatruilmfmtifilviltp-diuitum5ont114

tovnifoiluDivn5 111152,11mill ami-Rovilaiimata4 Codex Intilulia4-14 LILF41111,11115111141

6111151101115nino#6
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v dAinIn

Tam

iirrinwinnialuar.9-TuIdaoult-monlorroluttoni4LvivilY1111M5 itansuA4-ilf10111049105941110111

i11f111611 191G1av1i5o4Vi901M,' 20 O176614 I00111141t111111616 10 G17atJ1J	 unt kulti 10 G17atJ14 171
;

1140uazqiulfill105111,f151:',14

t115)11171:111,111li1J1tUf(1191t1414111f143J	 Tetracyclines iouli High Performance Liquid Chro-

matography (HPLC) 9111J1 V1171161 Hisao Oka et al. (1984, 1985)

HPLC illillIt111915"A7tflI1V4111A1591n41,1ratik0 Shimadzu series 6A 4,971516M409alil

Column : Lichro CART 100 RP - 8 (125x4 mm ID 5 Am)

Detector : UV 360 nm

-Flow rate : 1.0 ml/min

Mobile phase : methanol : acetonitrile	 : 0.01 M oxalic acid

1	 :	 1.5	 : 2.0

1141115V15 -A74111:',1111,91afft4414T11 positive itat standard control 57IJAt1lilf151

ertritifittiucTiatill

flisIlT1117J91111t1I 	 : 11101111f16111100	 MA1111111 Ltfl:,'I`UM^152,19114,9

: 61191 g 111100104110,g4VITovm'ufi5filaqtEn	 um,4111-Youfi5i1p,

triuvi)Dtilsiti4Youm:viul,fiunqalorro IffIl -i146?i61431141f11J 2538 - thuil q th 	 1.wu 2538 1:',11-an

t '51f15	 'en 1 9) nfl'i	 ni

ifik1 6110.1?11111,1flitl	 Tetracyclines 119111T111

- Chlortetracycline (CTC)

- Oxytetracycline (OTC)

- Tetracycline (TC)

1. nioln

1.1 1115915 -illmin-Inialf-hinodion'oluilionsm y41111111f15 Ltativuto6iLnaiilasrualislvilo

i11,1114 60 OiclOthl miltifutiJA/i.thioat'	 30 8101111 (G1v1I1M1411a11514C11 1)
A' 9

IUD iMli1VM1012(011,WU91f11,11111 611.11111,1I17 V1579VV11 Oxytetracycline 1111n3Jitutp an 0.30 ± 0.51

ppm IL9415'111j 1"111 Chlortetracycline uar. Tetracycline i1litiOlfilrlflk1Dd14

91I11111/111 Chlortetracycline,	 Oxytetracycline 1Laz Tetracycline llildOlfiTifiA')Utii4iitillitifl

VOA 416110111041161111fitl14
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11!!1 e71f1116^d6111^f1

eY 4 n fi

G11114ili 1 tiffillfilIPA01.1311101d15911141111411 Tetracyclines 1111110 lt111c1S01119101RVIM110.11V1f1IllYalli1111.1f15

01.11110116111191n1fi fl

iciioemon4-1 4

n 	 ,	 A
113 1.1 1i10111VAU ± f1 11111.1 0411.1 14111G111114 	(iliff1),	 ppm

ttC1014111V11.11111101 telN111100014

(n=30) (n=30)

Chlortetracycline ND ND

Oxytetracycline 0.30±-0.51*	 (0.0-1.66) ND

Tetracycline ND ND

11111116119	 ND	 = A5111.11111017Aflfil4

*	 = ilfi -)1M10ifiVi141vnilsn'inlne114711Infhtittrn -DraiF1 P < 0.05

1.2 0159151711111541110111911191a191f(9111111191111,11,11V1/J1111105i11,1 -111 30 ViclOtill (G1,111r(91.1

11,191151.1C11 2) V15 -)91*111 Oxytetracycline 1111n1J1i111Ph 0.86±0.57 ppm (0.25 - 1.66 ppm) 	 0.05±

0.06 ppm	 (0.0 - 0.13 ppm) 111111AV1111131lar,1 601115,!,11111,1012J191'11 11041VAIIPIADJVC1I91114141111,11i1

111,1fl0f111'00

0111411 2 11V(01f111P0115111i1Iff1”10414 Oxytetracycline 1111110U ilillItI911/.0119111.011411111111411.1f15

1110 1111J10ifillUdA 0 ±
.

ilItt

hitn1704111143.1101 ,1111. (ppm) (PPm)

wkinanilau	 (n=10) ND

ihall	 (n=10) 0.86±0.57* 0.25-1.66

ri5tIvit4	 (n=10) 0.05±0.06 0.0-0.13

nnitirtivt	ND	 = 0511/4`1110-1591f14-14

*	 = lifFilkillA1101115111 -114111910641111tli141, 1111dgi P < 0.05

2. &Mil

2.1 f11”15-Alt1S-11',-49illifiV1fIVI191M111.4111flflI41,11111111111t15

flit-1001 ,9 ill1)14 60 61'10614 Illi sliflUt1191/i",1111A0:..' 30 9110d1,9 (AttrfolluoillA 3) 1611Jil

11.011V1f1111311/1111111a5V151t1111 Chlortetracycline, Oxytetracycline itat' Tetracycline 11,111i1Ant

mat, 0.05±0.11 ppm (0.0-0.35 ppm), 13.55±17.88 ppm (0.0-57.10 ppm) LIMO' 0.10±0.14 ppm

(0.0-0.36 ppm) 011.1i1k11

viivalutt onitm all0151 Till] Chlortetracycline, Oxytetracycline um,' Tetracycline 114113111nd

LP 00 0.13±0.15 ppm (0.0-0.51 ppm), 0.11±0.14 ppm (0.0-0.42 ppm) Ill'  0.13±0.16 ppm (0.0-

0.54 ppm) F1114411
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01114Y1 3 ttr(04filtPthillillltlirfl5Afitil4flo:IJ Tetracyclines 1149illliiii disl0Tin vial0d011,1111911114111111111111f15

11n01111101.16111,1161111fl1115

ifilOallGintil4

ifilutafimjui-eimidullumnolvu (Rau ) . ppm

11100141111"14141111f11 11101411filld14

(n = 30) (n = 30)

Chlortetracycline 0.05±0.11 0.13±0.15*

(0.0-0.35) (0.0-0.51)

Oxytetracycline 13.55±17.88* 0.11±0.14

(0.0-57.10) (0.0-0.42)

Tetracycline 0.10±0.14 0.13±0.16

(0.0-0.36) (0.0-0.54)

4111101119	 =	 P < 0.05

2.2 f1159151TItt151:114111fiTlfl qM10M1114111Af114a1111J91141f15i111111 30 vi70614

dilf1061649104i414191111fifiall iltritt 30 61-Jut;	 milttvrumi1Disivi-Tom 10 9110614 (9141tr1414114

91171411 4) Mil

111111911114116f11-100VilltV11.1 Oxytetracycline	 111111111tUtPArl 0.12±0.10 ppm 1111 Tetracycline

114113)J1EILU i tl 0.28±0.03 ppm t6911111111 Chlortetracycline Af1414211191'16649i111fiiiillleilf1512.14

11.1191V1i14141191111111 Chlortetracycline 1111131liilltAtl 0.12±0.15 ppm 1111 Oxytetracycline 114

1131J1t11M60 34.01±17.51 ppm LIA915113.1111.1 Tetracycline 11,416t1149illitiii44.11All'ilf151:14

141111911114;i91144915111.1 Chlortetracycline 11-111i1J1t111A0 0.03±0.09 ppm tiatviu Oxytetracycline

1111l31lmiLA0	 6.52±1.80 ppm 1411.11/11.1 Tetracycline 91f1414114106-119i1JUit151TA7ilfllir.14

114,111i01/51rliflIfflOtibrJ105W1111 Chlortetracycline 11-11131J1tlitA0 0.22±0.17 ppm Ylli Oxy-

tetracycline 11-111i1J1i111P&J 0.27±0.13 ppm Liann Tetracycline 114113111(111Atl 0.33±0.08 ppm

1144111911falli' V151titill Chlortetracycline 11.111i1J1t1.11PArl 	 0.10±0.13 ppm llat'1111 Tetracycline

0.02±0.03 ppm 110111:1111.1 Oxytetracycline

111;411 -7014(151111J9111t111.1 Chlortetracycline 11.11.1i1.11i1ILPArl 0.08±0.10 ppm 111.1 Oxytetracycline

0.06±0.60 ppm ilDt1^11.1 Tetracycline 1141133J1illiPtl 0.03±0.05 ppm



10 '011.1411 1	 niAnicritilimmilonfrilnIsi Tetracyclines	 45

11.0. 2539

91111411 4 tiff915fil64dAE11.1351161V(1591f1415f1411 Tetracyclines 111911.11ti ill11.0911311,1191111f114111115111111915

6tM441179111-1,1119in615

twaniTo dimiutilluAt, ± 111441u4am1J1911g11a (ppm)

Chlortetracycline Oxytetracycline Tetracycline

191911114116f11.1611 ND 0.12±0.10 0.28±0.03*

(n= 10) (0.0-0.27) (0.22-0.36)

691913114115 0.12±0.15 34.01±17.51* ND

(n= 10) (0.0-0.35) (0.0-57.10)

e9191195r,Fint5 0.03±0.09 6.52±1.80 ND

(n = 10) (0.0-0.29) (3.41-8.47)

II5t14915Plotont 0.22±0.17* 0.27±0.13 0.33±0.08*

(n=10) (0.0-0.51) (0.10-0.42) (0.24-0.54)

901J1 0.10±0.13 ND 0.02±0.03

(n = 10) (0.0-0.32) (0.0-0.08)

Ito5tisit 0.08±0.10 0.06±0.6 0.03±0.05

(n = 10) (0.0-0.29) (0.0-0.17) (0.0-0.14)

1111 1 061191	 ND = 911-Altivturf159111411

*	 =	 P < 0.05

91f1r011159151i6lt1514111d1591f141411411 Tetracyclines 11111161d (911514 1) 111157411591f141,1

1184 Oxytetracycline Mill:',111111AflI4LY11/0111114f1111411i111(116PAn 0.30±0.51 ppm 1161,11191C19151T111.1

1151116145491 (911514Y1 2) g O 19191311.1115 111111111illlaliPAEl 0.86±0.57 ppm 6614151191114111PthJ

il‘ 9151V11116511itf11-15:41JCII US-FDA (The United States Food and Drug Administration) ovivollIfit-n5

91114151411111W0 I9101.1i1J161118615'1119115itril1 1 ppm rhviiii Chlortetracycline uaz Tetrecycline 111

1N11f115on4-1410	 lutilalti (911514ii 0 Irl'4114V11910741111(111111119151,Mt1119111191f1"015

til6Cm5alltlf1Nat1159151)19151r14111?11591f141,111411 Tetracyclines 11191111fi (91151511 3)1A111d15

91114111517a	 Oxytetracycline cprfoluili3J1i1,11 1 0 13.55±17.88 ppm 11.119191f15. 4111113111114f15 4,11411'i1

l'1191111r1f1d1,186111111Elf71411115fftlFlil p<0.05 ita:;11111'61501f14141500 Chlortetracycline 1440114113111ild

MAU 0.13±0.15	 ppm 11119191nifmai4 451111i11,1191f1151111 111111111f156thlilarlf71914, 111,1;A p<0.05

111flCIV15t141ilitlif1911116119111.1f1151,111^1111111-19151,M14511i91111/11r1f1d1,1 (91151411 4) 1 41114'1591fl4159f17191 Chlor-

tetracycline k91170115:;14f1511100:60111-11ii1J1t1i611 t1 0.22±0.17 ppm cis44.eptrii191Y9i91cii11Aaatii4

p<0.05 ?fi cilii.reillAf14141I1710 Oxytetracycline	 915-1T111.114V1114113111tUtP&
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	 witito 11x01 tnmai llsld rittieti

34.01±17.51 ppm 1119191i11411. 1	 (p<0.05) iThirrl5Af1414 Tetracycline 6151

1,1111141.151112119.1 0.33±0.08 ppm 1194Yt161YVSd14flsfT5OUbul ttBase01a41J1Y4 119l 14 11 5 1J1t14tttAu 0.28±0.03

ppm iivuouismonllou lquiTmosurpt4iiniiintondimmto/i411i91cdniaari-Niiihrlifitlrnuffiiii

p<0.05 9dYf4tfl61t191a71 Oxytetracycline Af141,911)9i1J1(igiOsIt1101111411:itiant911/5:1111.14

wmilut-ii5z9Tmluauitil4 Cifi ennaiou FDA volomilgaiin,

Tumanisiintnalilinriliini5onfilsruo4 Oxytetracycline 1141dOlf1 	 111.1i111159111414

'1194 Chlortetracycline, Oxytetracycline Ildt Tetracycline 19191PYM; Oxytetracycline V1I1916111Brit-THlu

ililnuarsurnin-iiIr4TuiltimuolilouriTan4-ufituz-n5nni5a-rmi5mqn

Ol91Jfl15141u1fl^1J9iln 111J1191t g u4&1'Jf1141J1fl^61u1J4117411Ve1154fl1s195tU1^111^619104%f61 ] YPSe7 A9171Jfl15

tuo4t1451fi evittatmchLisii0 1,110(,itgulAW511119imetil

flOU	 001115 111.1 ni5iinInfif4drihulltAn-151111101ild1111.919111,1411111191114f15

unnvounfinwiltviiju viln141111154nIniumfitv	 47t1 11:.4.114.4911044119Jtitm15149it141,tiri

I61o518r91a4ils:xviffilitIttati1115 	 ttd:',11/0LrflalltjltAllifittit11110,1111V115t;i4LIB:111111111f1111

04r,,,N3InfittatrnsiAaannioriol'uosnlInlift

mil 11614'64

fi10161 b551,1i1V191111fp, 11ty9ft1 03.101419j 1=11114 li1tlf15ff4B519J. 2530. V(15010414 b"Dt141109111-

1 ,/tatittatl919111195a1,111411-1911i. /15C(156'911LIVITIti 8 (2) : 84-89

Booth NH. 1982. Drug and chemical residues in the edible tissues of animals. In : Veterinary Pharma-
cology and Therapeutics, 5th edition. Nicholas H Booth and Leslie E McDonald (Eds). Iowa State
University Press, Ames, Iowa.

Codex Alimentarius Commission. 1983. Draft International Code of Practice for Ante Mortem and Post-
Mortem Judgement of Slaughter Animals and Meat (Step 8). p 45. 15th Session, Rome, 4-15 July
1983.

Hisao Oka, Keiichi Uno, Ken-Ichi Harada, Keiko Yasaka, and Makoto Suzuki. 1984. Improvement of
chemical analysis of antibiotics. V. A simple method for the analysis of tetracyclines using reversed
phase high-performance liquid chromatography. Journal of Chromatography, 294 : 435-443.

Hisao Oka, Hiroshi Matsumoto, Keiichi Uno, Ken-Ichi Harada, Satsuki Kadowaki, and Makoto Suzuki.
1985. Improvement of chemical analysis of antibiotics. VIII. Application of prepacked C18 cartridge
for the analysis of tetracyclines residues in animal liver. Journal of Chromatography 325: 265-274.

Huber WG. 1986. Allergenicity of antibacterial drug residues. In : Drug residues in animal. Andre' G Rico
(Ed). Academic Press, Inc. (London) Ltd.

Langlois BE., Cromwell GL., and Hays VW. 1978. Influence of type of antibiotic and length of antibiotic
feeding period on performance and persistence of antibiotic resistant enteric bacteria in growing-
finishing swine Journal of Animal Science 46(5) : 1383-1396.

Solomons IA. 1978. Antibiotics in animal feeds-Human and animal safety issues. Journal of Animal
Science 46 (5) : 1360-1368.

Swann MM. 1%9 Report of the joint Committee on the used of Antibiotics in Animal Husbandry and
Veterinary Medicine. London.

WHO 1977. Surveillance for the Prevention and Control of Health Hazards due to Antibiotic-Resistant
Enterobacteria. Report of a WHO meeting, 18-24 Oct. 1977, Geneva, Switzerland.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

