ANALYTICAL SCIENCE

& TECHNOLOGY
Printed in the Republic of Korea

AS S HECMNOISEH dd=22 &4

Determination of tetracycline antibiotics in food

Dongmi Choi *, Jiyoon Jeong, Moonik Chang, Moohyeog Im, Kunsang Park and Mooki Hong

Residue & Chemicals Division, Korea Food & Drug Administration, #231 Jinheung-Ro, Eunpyung-Gu, Seoul
122-704, Korea
(Received April 8, 2005, Accepted April 21, 2005)

2 o2 ¢ DAY IAZOIEINIE 020l S=4 AE S HIECHHOIZSEA
S=Eo SAIEAES Ao Ua=sdzs s=22 Zg8i= o,
HEA=RT 2 AEsEs WU el AE8EHE QEEE{IEE}}MOI%E‘, SAIMOIZ 8,

SAIHEIMNOIZ2E! £ HECIMNOIZ2I0IALH, HaAZSES H10J|, WX, S10I],
L, g 9Xl, R, s, WAHN L HICHHHOIULE. AI2ZE Mclivaine 2t 2
20% /‘*C”RPETS&QE FE68 & Cig JtECIXNZ FHGIH DHWHMIAZ0tEDCHIZ
ZASIACE. OISA2=E= 0.01M  =4HE OMIELIEZES =22 85:150IA
60:407tK JI2JI2 AIZoIRCH UVvel HE=MEES 365n€m OIULH EBZ 382
71~98% OIACH, HESHH= Sl &HSH 3 0l&0A SZ=HEIM0IZE2
0.022, SAIMIOIZ22I2 0.012, SAIHIECHAOIZ2EI2 0.012 £ HIECIWOIZ28!2 0.009
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2

ma/kgOl ALt 222 AZNAM ZSZ=HECIMO0IZE, SAIM0IZd ¥
HEQHMOIZ2EZ ZsZX ggAeu, X, gx 2 E2SEAZ)0A
SAIHESHMOIZ2I0l 22 0.04, 0.17, 0.05 ¥ 0.08 mg/kgZ 2F TJ[GEIIES
TUCHA A2 =F22 A=LJULL

Abstracts : A selective method of high performance liquid chromatography with UV detector has
been applied to determine 4 tetracycline antibiotics in the animal food, simultaneously. The targets
were chlortetracycline (CTC), doxycycline (DC), oxytetracycline (OTC), and tetracycline (TC) that
are used routinely in veterinary medicine for prevention and control of disease. Food samples were
beef, pork, chicken, milk, whole egg, flatfish (Limanda yokohamae), jacopever (Sebastes hubbsi),
seabream (Chrysophrys major), eel (Anguilla japonica) and lobster (Hommarus americanus). After
extracting food samples with 20% trichloroacetic acid and Mcllvaine buffer, they were purified by a
Cys SPE cartridge with 0.01M methanolic oxalic acid solution. The concentrated residue was
re-dissolved in methanol, filtered, cleaned up and analyzed on a C;g column. The mobile phase was a
mixture of 0.01M oxalic acid and acetonitrile with a gradient ratio from 85:15 to 60:40. The UV
wavelength was 365 nm. The overall recoveries were ranged from 71% to 98% and the limit of
detections were 0.022 for CTC, 0.012 for DC and OTC and 0.009 mg/kg for TC at signal/noise > 3,
respectively. As results, CTC, DC and TC were not detected in all selected food samples, however,
OTC was detected in meat and fishes. The determined level of OTC was 0.04 ppm for pork,
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0.17 ppm for flatfish and 0.05 and 0.08 ppm for jacopever, that were within the Maximum Residue
Limits (MRLSs) in the food.

Key words : chlortetracycline, doxycycline, oxytetracycline, tetracycline, food, HPLC
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JDIRAY 2 DMSAIEPE0l  QJUCEEYTM HAAIEBNE  DMES2AY, oA
B9 20IE2HIY S0I YUOM, 0IFE IO MZ 12 DIMS2Z=Z 0iE TIN)
A HILBIHLE CIAT L= HEZS 0126101 HIY OIRION =0l YFLF 0latol
Ol EEC 4 Plate Test, CAST (California

FHOZ WHGIO BMBHO HESS FI5

K
Boim e
= 0
2 HU
> % I_O
E
X il
Qﬂ
010
o
o
10 c
x o 0
0x
_O'ﬂ
5]
FE
o
_O'ﬂ
K
30
(®]
\'
& £
® T
= 2
& o] '
10
ey
© T
—
L

NEEEEDS-EWET - E V=

[ = R

o A
10
2
i
i
A
o

JZ 4
13

> [l

_,_

Y
o i

Hoh

rr
0
12

Vol. 18, No. 3, 2005



Antibiotic and Sulfa Test), Star Test 2 STOP (Swab Test on Premises), Charm Il S0/ =&
AMEED  UCEEOPTC AlZ =( &REle HEMO0IZRIN BMERe 20121

20| ESE2SE &4, CHHED Z2ET N YOS Z CHHES HIHGH| {6t pHIE 2 015+2!
UMOZ HElstH anhydro HHEHZ EACHE AI2HOI X0l W2 epimer2 BEE £ QUCH
et DXMXAZ0LEDC (HPLC) S8 0188t JIDI248u HEodt)| /st Alg &EXel
@O 2 EDTA (ethylenediamine tetraacetic acid)E X &St AN M oloIA FE56HM
Cig FtECIXILE HLB (hydrophilic lipophilic balance) 28 S22 dAHlole HH0l =2 AIEE 12
U2CH, AIZE Cig =L SEGI0 AIEAl ZE0 R AR HES2 E2Focle YEHE
AFESID QUCHST st 2tato| stMS RN ol Bacillus cereus var. mycoides ATCC 11778 S

OIME RFE 0185101 HEXHOZ Haste YT AUCL®

oo = 9+ 0lAE HIECIHOIZSEH SUSEHO SZ=HECHNO0IZE, SAIMO0IZSE,
SAHIECHHOIZ2E! ¥ HIECIMOIZE 452 SAI0 246H] 26tH ASAZE2 &Xcl &Y S
ol

HPLC/UVSl A o 24s ZUE 2
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242 A2 HPLCZ = XF =243 S Sigma Chemicals (St. Loius, MO, USA), Wako Pure
Chemical Industries Inc. (Osaka, Japan) & Merck Inc. (Darmstadt, Germany)XlA 20HSHRACH.
HE2Z Z2Z2=2HEIMNO0IZE!, SAIMO0IZ2E!, SAIHIEZINO0IZ2e! 2 HEIMOI22I2 Sigma
Chemicals (St. Loius, MO, USA)UIA 20HGIRACE. AlE & X2I0 ALZ8t Mcllvaine &2
citric acid monohydrate 11.8 g, disodium hy— drogenphosphate dihydrate 13.72 g
2 ethylenediamine tetraacetic acid disodium salt 33.62 g2 S840 =0 1 L2 HZ5tAUCH

2.2. J19|

NEMHYIA20FE DI (High Performance  Liquid Chromatography) 2 photodiode array
(PDA) Z=J|= Nanospace SI-2 (Shiseido Fine Chemicals, Yokohama, Japan)S AIEot{ 20,
Cig Z82 Type UG120 (Shiseido Fine Chemicals, Tokyo, Japan)S AFZ0otRICH

2.3. AgYY
2.3.1. Ud=2

SZZHIECM0IZE, SAIMO0IZE, SAIHECIMOIZE 2L HIEZIMOISE 4852 tae=
StA2 M T4, SFsta] EL ZAE2 Fig. 1 2 HREE=E2
CIHESZ=HECMOIZ S MEotRAL

2.3.2. A=

NS0l fSH= Sat2 (A00], QXD 10|, 2%, He) & =42 (8X, *H, 5

BEO, HIZOHH) 0 CHol &= 601 XIS (ME, R4, A, Ud, SX, 28)2 & 20H
A 2r2b 220 HEEZZ 4300 2™ MFGIACH FROA XHFEt Algs JHARe
=M S0t M= 24024= ZMGIRCH, 24 SN dS=22 ofiLh
FAYYHN OHE =8 =TS ol HIECHMOIZE N SMSES SRt #=2 HAIDII,
H X 200 H==E LIE= ol Ale2 Mok
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ME = HESIMOIZRN FYSH 24
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2.33. Aggdd

233.1. AE S =22 =

dE 225 A2 E iSSto ThAl 22 ste = LdFEY (59)2 Fol 20% aFstxs 2mL) &
Mclivaine 2=% (20 mL)E JiotH 222t &6t &Eel (6,000 rom, 202205t &2
ZolotRUlt. A4SHs FGIo st = Dl HES 4 mb) ¥ 58+ 4 mLUZ MEE Cp
JtERIXIN EFAIZID EF+ (4 mLUEZ HMEE = 0.01M HESHE =48% (4 mU=
FEGIAUCH FEUS sE=0tL] HE2 2 mLZ SA6HH AIZEE8UC=Z sttt

2.3.3.2. JJ| =24

HPLC Z&2 Cig (4.6 mm id, 250 mm, 5 ym)E AFSSHRALM Uvel AETEE 365nm OIRAUCH
0ISa22E= 0.01M =4 OHNIELIEE S S8EHE =D| 85:11501A 522t =Alotl, 60:40=2
= 10

2022 ALBls JIZIIE AIBSIRDL Al L2 =520 K52 1.0mUminOIICH
AT} RS A Qoh FE OIS GIAUCH W02 MW A IYS GHACL

HIESHWOISRI SMSXo EZE2ST 45 280
S AEIE2HO0IZE, EIERMO0IZE, S22HEM0I2
WeEESI2 ALgS CHL2226HERM0IZRI2 |
AtOIOI A 21 SIACH

Ae HHS 91501 AR F HIESM0IZRIN BUSE BRHBIIFS 05,1,2, 4,8,

2 Fig. 22 &2H
=22 EEHUA2H

=
cHAOI28I Dt SZEHECIMO0IZE2

10<0 &&= HEESE 601 =s<8<(0.05 0.1, 0.2, 0.4, 0.8, 1.0 mg/kg)UIA EH
S5 ZDE Table 201 UERE HIRE 201 ARAHS f= SAEIERINO0IZR! 0.9974,
HIECHOIZSe! 0.9989, ZZ2HIECHMOIZE! 0.9966, & SAIMO0IZ8! 0.99802=2 CodexUIAl
HEBHE °=20.950 HIWFHE OIS DHEE DIt 2F0IUCH AESHHE ASH E3Hl 301400A
SAIHEZIMOIZE 0.012 mg/kg, BIECIMOIZE 0.009 mg/kg, SZZHIECIMO0IS8 0.022
mg/kg E SAIMOIZE 0.012 mg/kgZ <Lt AE & HECSHN0IZH SH=H
LFGIEIIES 82l 0.1~0.6 mg/kgE Daig M 2
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001, XD, &I, R, HE, EXI, 5, @HO, HIOHH & = =bb
ASO HHMEN ZETH0 Us HEIMOIZEH SHU=SE 452 LEs SAEAES RAoHH

JHE = AALC

CodexOllAl &gt #30 2ot &dFAZIIES 0, 05, 1, € 2 X SE=2 A0
HESZE FOI6l AIEGHRS O ®O0IH== CV(coefficient of variation)2 JEYI=

s5£<0.001 mg/kg?! &HS 35%, 0.001 mg/kg<sE=<0.01 mg/kgel L 30%, 0.01
mo/kg<sE<0.1mg/kg?! B 20%, 0.1mg/kg<sEel 22 15%0I0, 2+E ASHI=
£5<0.001 mg/kg@! L 50~ 120%, 0.001 mg/kg<sE<0.01 mg/kg@!l 2L 60~120%, 0.01
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mg/kg<sE<0.1 mg/kg?! 22 70~110%, 0.1 mg/kg<sEQl 3 80~110% OIC et
YUY 28S Mdob)| 6t AISH |SHE HALLI, % Z 200 Z==ES
EIloto =2l+=8= =Ze 21 Table 30 UEHE Biet 201 CveE 12~18 %0l 3|+=E2

|
Z
71~98%% AJ|9 Codex 720l M&st O QHES ZUE SRAUCH

o2t &0l =XH3E ZNYEHES ASA=0 HE8s Z 222 ASANZUA
ZSZ=SHECIMOIZE!, SAIMNOIZe L HECIMWOIZ2eI2 2R LU2LE, HXDD|, EX L

CAIZ)0A SAIHIEZIMOIZEI0l 2t2F 0.04 ppm, 0.17 ppm, 0.05 ppm & 0.08 ppm
2 HEZUCL WA SASS20ILE =SS0 AIF Al SAIHIEZIMO0IZ2I0
-
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Table 1. Maximum residue limit for tetracycline antibiotics in food'

MRL (mg/kg)
Tetracycline Species
Korea Codex’ Japan USA* EU
Cattle, Meat 0.1 0.2 02 2 0.1
Pigs, Liver 0.6 0.6 6 0.3
Poultry & Kidney 1.2 1.2 12 0.6
Chlortetracycline

(CTC) Sheep Fat 12
Egg 0.4 0.4 0.4 0.2
Milk 0.1 0.1 0.1
Fish 0.2 0.1
Cattle, Liver 0.3

Doxycycline . .
(DC) Pigs & Kidney 0.6
Poultry Fat 0.3
Cattle, Meat 0.1 0.2 0.10° 2 0.1
Pigs, Liver 0.3 0.6 0.30° 6 0.3
. 3

Oxytetracycline Poultry & Kidney 0.6 12 0.60 12 0.6

(0TO) Sheep Fat 0.01° 12
Egg 0.2 0.4 0.4 0.2
Milk 0.1 0.1 0.1

Vol. 18, No. 3, 2005
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Fish 0.2 0.2 0.2
Cattle, Meat 0.25 0.2 2 0.1
Pigs, Liver 0.6 6 0.3
Poultry & Kidney 12 12 0.6
Tetr(ezrcggline Sheep Fat 12
Egg 0.4 0.4 02
Milk 0.1 0.1
Fish 0.2

Reference: AZE SE2EUE URGIEIIE (ABQABOEH, 2004)

Residue definition: parent drugs, singly or in combination of CTC, OTC and TC

Only for horse

Tolerances are for the sum of all approved tetracycline residues (i.e., TC, CTC, OTC)

el

Table 2. Calibration equations and LOD for tetracycline
antibiotics

2 LOD
(mg/kg)

Compounds Calibration r

Chlortetracycline y=0.0013x-0.0124  0.9966  0.022
Doxytetracycline y=0.0026x-0.0721  0.9980  0.012
Oxytetracycline  y=0.0017x+0.0454 0.9974  0.012

Tetracycline y=0.0027x-0.0377  0.9989  0.009

Table 3. Recoveries of tetracycline antibiotics in the spiked food samples (%)

Food Spiked CTC DC OTC TC
(no. of sample) (mgfke) Rev' cV? Rev Ccv Rev Ccv Rev Ccv
0.05 74 18 73 18 78 17 80 12
P(‘;r)k 0.10 74 16 74 16 81 16 76 15
0.20 96 14 95 14 95 14 82 14
0.05 86 17 86 17 71 18 72 18
hféﬂ)k 0.10 98 15 86 15 73 16 73 16
0.20 94 14 87 14 97 14 82 14
Flatfish 0.05 81 17 74 18 75 18 73 18

Analytical Science & Technology
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(6) 0.10 85 16 83
0.20 91 14 98
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1. Recovery
2. Coefficient of Variation
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