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Detection of residual antibiotic and sulfonamide
agents in emergency slaughtered cattle

Mi-Soon Baik, Young-Cheol Lee, Hae-Young Lee, Byoung-Ok Park,
Ki-Syng Ryu, Jung-Hyun Cho, Yu-Soon Park

Kyeonggi Veterinary Service Laboratory

Abstract

This survey was carried out to detect the residual antibiotics and sulfonamides in emergency
slaughtered cattle(n=265) from slaughter houses in Kyeonggi province by EEC 4-plates method,
Charm II and HPLC. The results were summarized as follows ;

1. Antimicrobial substances were detected from 24 samples(9.1%) by EEC 4-plates method
and the detection ratio were highest in summer(13.8%).

2. Twenty-two of the 24 positive samples were classified as sulfonamide(34.4% ), TCs(31.3%),
B-lactam(23.5% ) and aminoglycoside(9.3% ) by Charm II test. 13(59.1% ) of the 22 smples contai-
ned single agent and 9 samples(40.9% ) contained 2 or more agents.

3. Oxytetracycline(27.3% ), penicillin G (27.3%) and sulfathiazole(18.2% ) were detected in
20 from 22 samples by the HPLC and Charm II test.

4. The residual concentration of oxytetracycline, penicillin G and sulfonamide were 0.29~9.30
ppm, 0.05~9.58 ppm and 0.04~7.59 ppm, respectively and 19 samples(7.2% ) were exceeded
tolerance levels.

Key words . Emergency slaughtered cattle, Residues, Antibiotic and sulfonamide
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7}. EEC 4-plate method : ¥ A8 F5%
ZAFRER AEHH F 41‘%%‘— FAEZ Ttol
AANE A2WE AL,

A& Wi xE pH 6.0, 7.2, 80(B. subtilis-&)
D 30(M. luteus2)O 8 ZAdo HAdh &
pH 7.28] X9l = trimethoprim -2 -& 0.05p9/ml
agar=l 7 7}shich. Z-zke] v Aol B. s Akl 2
M. | T9E #H7bsle 10° cfu/ml agar?t A
3t HEHYHA 2mm FAZ 2% o FF
Fo e SAL o83l FAHI T AFHq

A& s
A AgE A% 10mme A% AAHE
Jaa(YREAAAD A $FL FFL &

Zyz+ o] W xol] E-2ZFA]A 35T A 18~24A17F
kgt o sht e 1 ol HolA
= F A7 2mm(A 74 14mm) o]
Q AL FHoZ A AFE AAE 4
A&k T

L. Radioimmunoassay®{(Charm 1I) :
eN

T

radioimmunoassay®-2 competitive m1cr0b1a1
receptor binding assayE <72 2 8= Charm
II A@¥(Charm science, USA)E #8319
q_19,20)’

D A8 &L Ak

7B Charm II system (New # 7600,
Charm Science)

) EEA (4

Tetracyclines,  Sulfonamides,

4 M) [ B-lactams,
Macrolides,
Aminoglycosides reagents.
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83t

1) 2448 (HPLC System-Spectra Phy-
sics) : Pump(SP  4000), UV/Vis Detector
(Spectra-100), Reodyne injector, Data module
(Data jet integrator)

2) HEo|ZHUA 2 Asax 25%F
Oxytetracycline(OTC), tetracycline(TC), ch-
lortetracycline(CTC), sulfamethazine(SMT),
sulfamerazine(SMR), sulfathiazole(STZ), su-
Ifamonomethoxine (SMM),
(SQN)-Sigma A&

3) A
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Cis bulk 2g=<, HIEagH o] &2 EDTA 9} oxa-
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sulfaquinoxaline

=2 T

lic acid 2 2243847 Cps bulk 2g& B2 3



Table 1. Analytical conditions for liquid chromatography determination of sulfonamides and tetra-

cyclines in muscle

Conditions

Sulfonamides

Tetracyclines

Mobil phase
(860 : 140 v/v)

Column

Flow rate 1.0 ml/min
Wave length 270nm
AUFS 0.005
Injection volumn 50-100p2

0.1% KH,PO; : Acetonitrile

Symmetry Cs(3.9x150mm, 4um)

0.01M Oxalic acid . Acetonitrile
. Methanol (7:2:1)
uBondapak C,:(3.9x300mm)

1.0 ml/min

360nm

0.005

50-100u¢

TAsleA Y. d2std EFEL 10ml T+
Aol A B HHrt o 45mlEA 5
T 94 8mlg s}t At AAsAG 4
e dE2addE 8mi2 §23H1 HE
gRolEd e YEzagd gmiz AT F
0.01M methanolic oxalic acid 8mlZ £Z3}H
o} 85 A2 40C9] rotary evaporator A &t
AZAZ F 74 ol 1mlE 7tete 59 &
12,000Gel A 10837 YA E st FEHL 0.
45pum ti2=3 HEZE of3ste] HPLCO F9Y
IS =
4)
+ Agox HPLC £4

2o

o
=
=z
T

w4 =7

Z7e Table 13%

o
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Table 2. Screening of antimicrobial activity
by EEC 4-plate method from the
emergency slaughtered cattle

Season No of Positive %
samples
Spring 66 3 4.6
Summer 116 16 13.8
Autumn 35 2 5.7
Winter 48 3 6.3
Total 265 24 9.1

GAAEZ = Sulfad] 7t 573(20.7% ), TCsS
B-lactams7} 247+ 474(16.7% ) o1 BFAE
2 SulfaAl], Tcs, B-lactams2} Aminoglycosi-
des 44|82 A7} 73RO ©]F Su-
lfar| 9t Teso) H3b77t 471(16.7%) o2 7}
2 wokal Sulfa®le} Tcs, B-lactamse] &4

Z257F 173(4.2% ) 12 tH(Table 3).
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AE &dE G 8 22700 it SulfaA
Z TCs 33 penicillin GE HPLC% Charm
12 #AAE A= Table 494 #th

AEAAL AT F 207004 FAPEA] A
Zx9len EA¥g = OTCH P-G7F 244 67
(273%), STZ°) 473(182% ), OTCS} SDM<]



Table 3. Results of Charm II test from EEC 4 plate mathod positive samples

No of Single Multiple
0 .
+TC Sm+TCs+P
samples Sm TCs Pc Sm . TCs+Pc Sm+St Pc+St m c ° UMI
24 5 4 4 4 1 1 2 1 2
% 207 16.7 167 16.7 42 4.2 83 42 83

"Sm . sulfonamides, TCs - tetracyclines, Pc  B-lactams, St . aminoglycosides
UMI . unidentified microbial inhibitor

Table 4. Comparative analysis of residual antibiotics in individual muscle of emergency slaughte-
red cattle by EEC 4 plate method, Charm II & HPLC

Sample EEC 4-plate method (mm)*

ID No H 60 pH 72 pH 80 pH oMy cham I HPLC(ppm)
C 1160 28 25 22 17 TCs 0TC 5.25
C 1178 28 27 21 19 TCs 0TC 8.62
C 1233 18 16 18 - TCs 0TC 1.22
C 2150 28 28 22 20 TCs 0TC 9.30
C 1301 - 16 - - Sm STZ 0.13
C 1313 - 20 - - Sm STZ 267
C 1315 - 15 - - Sm STZ - 0.04
C 1369 - 32 —~ - Sm ND -
C 4123 - 16 - - Sm STZ 0.15
OTC 148
C 1034 23 27 TCs+Sm o Lo
0TC 0.29
C 1069 22 20 15 TCs+Sm SMM 0.81
OTC 0.34
C 1175 24 26 16 TCs+Sm SDM 6.87
0TC 3.14
C 1178 23 29 14 - TCs+Sm oo o
C 1094 19 22 19 17 Pc PG 0.06**
C 1214 17 18 16 17 Pc PG 0.14%*
C 1258 20 19 20 17 Pc PG 0.18**
C 4124 18 20 18 15 Pc PG 0.05%*
C 1188 23 24 21 24 Pe+ St PG 0.38%
C 1205 45 51 50 46 Pc+St PG 9.58%*
C 1213 29 25 22 29 TCs+Pc OTC 0.63
C 1050 22 23 —~ 15 Sm+ St ND -
C 1206 20 26 23 28  Sm+TCs+Pc OTC 467

" OTC . Oxytetracycline, STZ . Sulfathiazole, SDM : Sulfadimethoxine SMM : Sulfamonometho-
xine, PG ! Penicillin G, ND : Not detected
* Inhibition zone diameter including 10mm paper disc
** Results of quantitation by Charm II
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TAHE] 31(136%) 28] OTCS SMM
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1faxl= EEC 4-plate’} B. s pH 7.28) X A
AANE 2t= AP A fFoz FaAHJoH
TCs= B.s pH 6.0, 7.2, 800 XA A&
PAAsI 2 115 TCs ZF9 B- lactams
2 Aminoglycoside| &] 2% 459 vjx] &

A9 ATEE AW BRAG, ATLE
A AR AF FEol wet zfe|7t 9l

A2 # A 15mmol A H1 51mmeo) 1 53
B-lactams ¢} Aminoglycoside A7t B33 /E 1
AN 459 BRA 45~51mm
ARG A BRG] YA B

P-G7} 9.58ppm HEH Ut

EH ol

] &t
FEHES F4E FANNY 20~23%F
AR s 7FEAY e HalE g7 2
20 AFR 7N AR o R A g 2 A}
2L NHEAE 43 Jrh

Penicillin, tetracyclines, sulfonamides¥ ©]

9 2h02 felue B ol AAAZ
oz W AgHE Fa WA TR AR

WA Ase EHA FANE Fol &
AAFoze IRE PAG F Yt 2
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Zwols 1 Faqel 9% FEHT Yk
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717 e] g AR EI om, HuiolA]

EEC 4- plate‘?j, TLC, Charm II ¥ HPLC
o] &= 3l

1986 ®l= 2 10*”73/‘}/\ (FSIS) &
A Z3l=0] i3] STOP test 23 ZF LAnt

&0] 3.8% |03 °]F sulfax]<} TCs, Penicil-
hnA Abg-o] A 9] 80% o)A 1##* | Willson™”
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P-G= 0.05~9.58ppm e & 1974(79.2% ) o]
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19973 1
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