ARMRBPEEE(1994) 5344 4%
Korean | Vet Res(1994) 34(4):843-850

B sulforamidese] AF2A Aol Bk A7

A7 - A - f3E
A2gstm 24 Sols)
(19944 94 224 H4)

Studies on the detection of sulfonamide residues
in swine edible tissues

Youn-kyung Shin, Tae-jong Kim, Hwa-joong Yoon
Department of Veterinary Medicine, College of Animal
Husbandry, Kon-Kuk University
(Received Spet 22, 1994)

Abstract : The study was carried out to determine the resiclues of sulfonamides in swine edible tissues with high
performance thin layer chromatography. For this purpose, the Rf values of sulfonamides in various solvent systems
and the recovery rate of sulfameathazine from sampike saples were obtained. Thirty-four samples collected from
meat market in Seoul were analyzed.

The results obtained from the present study were followings:

1. The average recovery rate of sulfamathazine residues from spiked tissues 0.05, 0.1, 0.5 and 1mg/kg sample
weight was 85%.

2. Two of 34 samples of pork for domestic consumption were reported to have been exceeded 0.05 ppm in sul-
famethazine residues degree.

3. On the basis of the results, the degree of residues of sulfamethazine in swine meat for domestic consumption
is seemed not to be dangerous for public health.
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AAFQ ety =iAlA dal| 22 AFEAE Q)
sl EA7l sE AL F2 sulfamethazined} sul-
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< F2 HPLCel] 2%k FaEA olHell FE=AW %
FE3F sulfonamidesE 4] F4317] 918 Aot
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o)Jo] HPTLC scannerol] S8 A%54 27S A7
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A KR 19921 59 1190014 16Yll BH A
A Gl A qlolE A 340 H-54-& vl sl
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Alof M=

Sulfonamides standards solution H= : Z} stan-
dard sulfonamidesE Z}Z} 10mg#-S methanol 8-°§
100mlel] 544 100 ppm®] main standard solution-g
Az3k F Yo HALS 4ml APl Pol SullE
AZAZ F A Seld s ez We ¥
EE wkEo] A8319r}t. Standard sulfonamidest= Sig-
ma?] Z& A8sc.

Phosphate buffer solution 0.05M(pH 10:) : 4.
36g9] KH,PO,& 400mle] FH<oll =A% 0.1M
NaOHZ pHE 1008 =A% ¥ ZH4S Hut)
500mlg RHET).

Flourescamine 224 : Flourescamine(Sigma) 5mg
2 500ml®] acetonol] Fod A} ALgslxc).

HPTLC plate Z7lofl 2|8t 2} sulfonamides2| Rf
value =t : 5%F2] sulfonamides®] working standard
solution(1pg,/ml)g qHEo] FA-E-mljoll A &} Rf valued
AR},

Solvent system A chloroform : n-butanoi(4:1, v/v)
Solvent system bb Ethyl acetate : methanol: 28%
ammonia

(30:15:1, v/v/v)
Solvent system C acetonitrile : chloroform : 28%
ammonia

(30:10:0.2, v/v/v)
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ground tissue in 50 ml centrifuge tube
add 25 ml dichloromethane
and place in ultrasonic shaker
for 10 minutes (keep below 40T)
do twice

pour off the extracts through
glass wool in 50 ml centrifuge
tube ’

add 25 ml petroleum ether(40-60T)

pass through a Sep-Pak cartridge through a 50 ml
syringe barrel ‘

rince the cartridge with 5 ml of dichloromethane

|

dry the cartridge with stream of nitrogen gas for 10
minutes ’

pump through the cartridge with 4 ml of phos-
phate buffer in 5 ml syringe
|

collect the eluate entirely in 4 ml screw cap flask

adjust pH with 1 M phosphoric acid or 1 M sodi-
um hydroxide

Fig 1. Procedure of sample preparation

Chromatography : 3Z-&oll 2ml2] ethyl acetate &
H7bsted vortex mixerell 4] 1527 ol E ¥ YA 2]
skl 42 organic phasee] 1mlg njo]= sjglog
Ealall Al 4mle] screw cap flaskol] Y=r}.

Zetg olplEdlo|El & o] 83t FFHE A=A
F 3R] 50pE ethyl acetate & ARE] 5 Y& EAL
%Q] ¥ 13 20u-8 CAMAG Linomat IVe} 100u] mi-
cro syringe(Hamilton)& o]-83}o] A4 7122 s}
4] HPTLC plate(Merck 5629)el] doll4 15mm 3
olof] 744 Smm& sle] A HAH3} wdt
371 v Egololg =YL A U F F plated

7136 3087 el A7 $uiE Smm Fol2 Yol
2AZAAH £ CAMAG two trough chamberol] plate &
Y3 TR dolfth AR AH Field 9=
40mm ANE A 7]edEdA plateE Aol AAE
FEAPS R Aol A 1087wl & plate?)] silica layer
>} S AXE flourescamine 8-8g F A3 583
UV cainet nmoll4] #48E ¥ TLC scannero]] Yof 7
At}

TLC scannerol| 2|8t H2tA|Y : UV cabinerel] Hoj
ot H3g oo wrlE 9l geldt £ CAMAG TLC
Scanner I system-g mercury lamp 366 nmol] 93 ¥
A %‘:‘6’]—\:}.

Sulfamethazine spikingoll 28t 3|8 Al -
HPLCE o} &%}lo] sulfamethazineo] 2HF-812] 9k-2-0]

#1997 F2 EHE A% ool 1052 2siod
50ml -‘%_/Sv_—al-\—}oﬂ Yo] & % standard sulfametha-
zine §-4-& Z+7} 0.05, 0.1, 0.5 and 1mg/kg tissues
weighto] E|A] spiking ¢+3- #| 43 108 o|4& A7)
3 ¥ Ax2E slo] plateol] 20p4 AF sl %o}
0.2pg/ml % 0.55pg,/ml, 0.4pg/ml 3 1.1pg/ml, 2pg/
ml B 55pg/lm L8] 4pg/ml Y 1lpg/mie] sul-
famethazine standard 888 7} spiking FEH platel]
20p14] A £ TLC scanner [ o] H-8A)# Aeks)
o] 342 AAksldct

2 o

2} solvent systemi sulfonamides2| RF Value :
Table 104 Q.2F3} u}ls} 7o) Solvent system AojlA+=
sulfamethazine, sulfamerazinei} sulfamonomethoxine

Table 1. Retardation factors of sulfonamides on

HPTLC silica gel 60 plates in different sol-
vent system

Solvent

. . Solvent  Solvent
Sulfonamides _system A system B system C
“sulfamethazine 0.79 0.68 0.88
sulfamerazine 0.72 0.53 0.87
sulfaquinoxaline 0.87 0.58 0.86
sulfadimetoxine 0.90 0.63 0.94
sulfamonometoxine 0.78 0.50 0.74

solvent system A : chloroform : n-butanol(4:1, v/v)

solvent system B : ethyl acetate : methanol : 28% am-
monia(30:15:1, v/v/v)

solvent system C : acetonitrile : chloroform : 28% am-
monia(30:10:0.2, v/v/v)
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7t QA== A9 "AsA Aolrt v solvent sys-
tem B 9 Coll AFAMNAA AP A3 2ol 7}
53513}, sulfaquinoxaline®} sulfadimethoxine 2] 7%
solvent system Aoll4] 0.873} 0.902.&2 A2 v]|&
Z solvent system CZ AN s &3] S43 Ax}
g A& 7 Uit

Sulfamethazine2| %58 ZA @ &M sul-
famethazine2] 3|48 Table 29} 7). =& %9}
$E FE 3ol AL Xlolrt glon HF 3
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A9} et

Table 2. Recovery of sulfamethazine from spiked

swine muscle

Added Found Standard  coeffcient Recovery
deviation Y
”(nvlg/kg) (mg/kg) (n=6) of variation (%)
1 0.84 0.027 3.21 84
0.5 042 0.024 5.71 84
0.1 0.081 0.010 12.2 82
0.05 0.041 0.001 244 81

A B C D E

Fig 2. Thin layer chromatogram of five sulfonamides
on a HPTLC silica layer plate in solvent sys-
temn A.

: standard sulfamethazine solution 1pg/ml

standard sulfamerazine solution 1pg/ml

o w >

: standard sulfaquinoxaline solution 1pg/ml

g

: standard sulfadimethoxine solution
1pg/mi
: standard sulfamonomethoxine solution

lpg/ml

m

Fig 3. Thin layer chromatogram of five sulfonamides

on a HPTLC silica layer plate in solvent sys-
tem B.

A: standard sulfamethazine solution 1pg/ml

E: standard sulfamerazine solution |pg/ml

C: standard sulfaquinoxaline solution 1pg/ml

D: standard sulfadimethoxine solution
1pg/ml

E: standard sulfamonomethoxine solution

lpg/ml

A B C D E

Fig 4. Thin layer chromatogram of five sulfonamides

on a HPTLC silica layer plate in solvent sys-
tem C.

A: standard sulfamethazine solution 1 pg/ml

B: standard sulfamerazine solution 1 pg/ml

C: standard sulfaquinoxaline solution 1 pg/ml

I standard sulfadimethoxine solution
1 pg/ml

E: standard sulfamonomethoxine solution
Ipg/ml
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Fig 5.

1-2:
3-4:

5-6:

7-8:

Thin layer chromatogram of tissue extracts
from spiked swine tissues on a HPTLC silica
plate.

0.2pg/ml standard sulfamethazine solution
sample extracts A from spiked samples in 0.05
ppm

sample extracts B from spiked samples in 0.05
ppm

0.55pg,/ml standard sulfamethazine solution

Fig 7.
1-2:
3-4:
5-6:

7-8:

Thin laver chromatogram of tissue extracts
from spiked swine tissues on a HPTLC silica
plate.

2pg,/ml standard sulfamethazine solution
sample extracts A from spiked samples in 0.5
ppm

sample extracts B from spiked samples in 0.5
ppm

5.5pg/ml standard sulfamethazine solution

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

Fig 6.
1-2
3-4:
5-6:

7-8:

Thin layer chromatogram of tissue extracts
from spiked swine tissues on a HPTLC silica
plate.

: 0.4pg/ml standard sulfamethazine solution

sample extracts A from spiked samples in 0.1
ppm

sample extracts B from spiked samples in 0.1
ppm

1.1pg/ml standard sulfamethazine solution
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Fig 8.
1-2:
3-4:
5-6:

7-8:

Thin layer chromatogram of tissue extracts
from spiked swine tissues on a HPTLC silica
plate.

4pg/ml standard sulfamethazine solution
sample extracts A from spiked samples in ]
ppm

sample extracts B from spiked samples in 1
ppm

1 g /ml standard sulfamethazine solution



Alntg ='2 MM 9 Aak: 19924 549 119 FH
169 Aololl AAGU FFHAA A3 HAH =
9} FATEE o] 8% F 3479 Aol 0.05 ppm F
%9} standard sulfamethazine-2 FAJd] & 3} UV
cabinetell4] 366 nmAtellA] sl S off 246014 0.
05 ppm FEH} o] Z-L P4g sl 279 NEE
ch) AAlete] Yo BAE SHsted standard sul-
famethazineg H& % ¥ TLC scannerol] go] A eks}
.o 1 ZAalk= Table 33} 2},

7} solvent system 2] Rf valueZ ZH&EH FHo]
sulfamethazine )& ¥ ¥ At A# 279 A&
o4 2t} 0.06 ppm, 0.13 ppmeo] A7k} B 3t

Table 3. Result of the sample analysis

Sample Rf value
Solvent Solvent Solvent Amount
No
system A system B system C
19 0.79 0.70 0.88 0.06 mg/kg
24 0.78 0.68 0.87 0.13 mg/kg
U -

Sulfonamides& £43}=8l §loJA] Bratton-Mashall
reaction®] Hol4 K¥Fo =2 Q3o ¥ HIZketa Ho
Aol AFEA 4o g chromatographic method7}
Miksl ol AF7kA of& F72l chromatographic
techniqueo] FEZHW sulfonamidesE A4 9 FZ
3 EAshe) ol g0} $ieh. ool 23 Wy o
AEA disl AdeHolel= AHL ot 5
AEAo] PutH o g £ e ALE UAF o] g}
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Z%2] 7% sulfonamides7} 335 Fzo| B4 F
A& vyehez 34 Sojdde & o} vjS54 &
ol = A 1) ok Holrl. 1Al sulfonamidesE
A=} Sep-pak cartridgeoll PBS(pH=10)& ©]&3}
o] 8227 ¥ t}A] ethyl acetate?] organic phase &
sl AlAg pH 240] Hashs old] 293}
o] Fg-g-o] o$- Zpo|7} e},
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Z5zF Wl A sulfonamidesE A3t S 354 &
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A e,

AN Gl o] AAL] B¢ A5 HH A HA
Zolgt Yol & 7t & AA Adsta & ol 5HE 4
cm o)l4 AR ¢A s Fol AU AAMNMEE £ 5
9lc}. Parks®e] 73-9- ethyl acetate : methanol: 28% am-
monia(30:10:1)2 AAMNBej2 A8&sle] sulfametha-
zine, sulfamerazine, sulfaquinoxaline, sulfadimethoxine
ol sl 7+ 0.32, 0.20, 0.32 Y 0.349] Rf valueE o}
3L, Haagsma et al*2 chloroform : n-butanol(4:1)2] A
7} 8-ololl 4] sulfamethazine, sulfaquinoxalineol] thsl
Z}z} 0.50 3 0.58, Bukanski et al'2 Z+2 solvent sys-
temS AH83F AgollA4 solvent system B @ Coll4
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ineol} T3l z}z} 0.38, 0.53 3 0.42} 0.22, 0.11 ¥ 0.
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AMAZ D AAAARE plated] FEE S % Solw
e 2700] G5F 8 St o] F2 Aoz ¥
o}
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tateE N o 7 331 HF FEE-E methanolol] 3
4ste| A8 TLCHOR 95%9] 3483 AL 2
v Zslo] g Fol7] 8 AB7EA Whie] £
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B ARl AEE WA FA TE A8
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of] tis) ¥ls]a 9] Randecker et al’S sulfametha-
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tions] @AIA 7} ratiod] #AE ¥R Y kol vhe
28 76 9 Aol disll 27} 0.24, 0.90 9 0.53, 1
23 0.08, 0.27 9 0.169]2 v Wlet.

olof] 2w =] 22 sulfamethazine?] F%+
76 HAHEES) Aol kgt FEE S5 F

i

ol
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