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Abstract : To determine levels of 11 sulfonamides for animals in food, simultaneously, a selective method of
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high performance liquid chromatography with UV detector has been applied. The targets were
sulfachlorpyridazine (SCP), sulfadiazine (SDZ), sulfadimethoxine (SDM), sulfisoxazole (SSX), sulfamerazine
(SMZ), sulfamethazine (SMT), sulfamethoxazole (SMX), sulfamethoxypyridazine (SMP), sulfamonomethoxine
(SMM), sulfaquinoxaline (SQX) and sulfathiazole (STZ). Food samples were beef, pork, chicken, milk and
whole egg that were collected at the main 6 cities in Korea as Seoul, Busan, Daejon, Incheon, Mokpo and
Gangneung. After homogenizing food samples with sodium phosphate solution and acetonitrile, it was extracted
with n-hexane. The mobile phase gradient was a mixture of 5 mM potassium phosphate (pH 3.25) and methanol
with a gradient ratio from 100:0 to 30:70. The UV wavelength was 270 nm. The overall recoveries were ranged
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from 75% to 95% and the limit of detection was minimum 0.004 mg/kg for SMT, and 0.007 mg/kg for STZ
at signal/noise > 3, respectively. As results, sulfonamide drugs were not detected in most of the selected food

samples, however, sulfamonomethoxine was detected in meat. The determined level of sulfamonomethoxine
were 0.03 and 0.06 mg/kg for beef that were below the MRLs.
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Table 1. Classes of sulfonamides

Classe Name Remark

sulfabromomethazine
sulfachloropyridazine
sulfadiazine
sulfadimethoxine
sulfaethoxypyridazine

Standard Use .
sulfamerazine

highly soluble

sulfamethazine
sulfamethoxypyridazine
sulfapyridine
sulfathiazole

Urinary Tract sulfasomidine

Infection poorly soluble

sulfisoxazole

phthalylsulfathiazole

alicyl Ifapyridi

Intestinal Infections : IC}.] azosu ap?/rl e hydrolyze
succinylsulfathiazole in GI tract

sulfaguanidine

diaminopyrimidines  used
in combination
with sulfonamides

Potentiated Use . .
pyrimethamine

sulfacetamide

Tropical Use sulfathiazloe
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Table 2. Maximum residue limit for sulfonamides in food'

MRL(mg/kg)
Species -
Korea Codex? Japan USA EU?
Cattle, Meat 0.1 0.1°
. ) Pig &
Sulfadimethoxine (SDM) Poultry
Milk 0.01
Cattle, Meat 0.1
Sulfamerazine (SMZ) Pigs &
Poultry
Cattle, Meat 0.1 0.1 0.1 0.1* 0.1
Pigs, Liver 0.1 0.1 0.1 0.1
Poultry, Kidney 0.1 0.1 0.1 0.1
Sheep, Fat 0.1 0.1 0.1 0.1
Sulfamethazine (Sulfadimidine) Deer
(SMT) Rabbit,
Goat &
Horse
Milk 0.025 0.025 0.025 0.1
Cattle, Meat 0.1
Sulfamonomethoxine (SMM) Pigs &
Poultry
Cattle, Meat 0.1 0.1°
sulfaquinoxaline (SQX) Pigs &
Poultry
Sulfabromomethazine sodium Cattle Meat 0.1
Sulfachloropyrazine Poultry Meat 0
L. Cattle & Meat 0.1
Sulfachloropyridazin (SCP) .
Pigs
Sulfacth dazi Cattle Meat 0.1
ulfaethoxypyridazine Pigs Meat 0

1. Reference: 21 &% $E-8-2FF 2781871 (A FS] oFE 7, 2004)

2. for not specified species
3. for cattle and poultry
4. for cattle, pigs and poultry

5. The combined total residues of all substances within the sulfonamides group should not exceed 0.1 mg/kg
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Fig. 1. Chemical structures of sulfonamides.
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Fig. 2. Typical chromatogram of 11 sulfonamides : 1; sulfadiazine, 2; sulfathiazole, 3; sulfamerazine, 4; sulfamethazine, 5;

sulfamethoxypyridazine, 6;
sulfadimethoxine, 11; sulfaquinoxaline.

sulfachlorpyridazine, 7; sulfamonomethoxine, 8; sulfamethoxazole, 9; sulfisoxazole, 10;
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Table 3. Calibration equations and LOD for sulfonamide drugs
LOD
Target Calibration ?
® (mg/ke)
SDZ: Sulfadiazine y=0.0189x-0.1784 0.9985 0.005
STZ: Sulfathiazole y=0.0064x-0.2951 0.9969 0.007
SMZ: Sulfamerazine y=0.0198x-0.1892 0.9983 0.007
SMT: Sulfamethazine y=0.0190x-0.2053 0.9999 0.004
SMP:  Sulfamethoxypyridazine y=0.0162x-0.1556 0.9993 0.006
SCP:  Sulfachlorpyridazine y=0.0192x-0.2243 0.9989 0.006
SMM: Sulfamonomethoxine y=0.0140x-0.2212 0.9990 0.007
SMT: Sulfamethoxazole y=0.0193x-0.2995 0.9986 0.005
SSZ:  Sulfisoxazole y=0.0155x-0.1913 0.9987 0.009
SDM: Sulfadimethoxine y=0.0149x-0.0471 0.9987 0.007
SQX: Sulfaquinoxaline y=0.0107x+0.1093 0.9981 0.005
Table 4. Recoveries of sulfonamide drugs in the spiked food samples (%)
Pork(n=6) Milk(n=6)
Target 0.05ppm 0.1ppm 0.2ppm 0.05ppm 0.1ppm 0.2ppm
Rev CV Rev CV Rev CV Rev CV Rev CV Rev CV
SDZ 76 2 71 10 95 4 71 12 74 8 101 10
STZ 80 12 71 12 88 2 78 2 84 5 93 4
SMZ 73 2 74 12 96 2 76 11 86 12 100 9
SMT 71 6 74 10 95 6 80 11 82 9 98 3
SMP 71 8 77 8 95 6 74 2 80 10 98 4
SCP 80 4 86 4 95 4 76 11 77 10 97 8
SMM 80 4 81 6 88 4 77 6 82 10 97 8
SMX 72 12 74 12 95 4 74 5 91 8 92 8
SSX 78 2 86 6 99 4 73 12 81 6 93 2
SDM 78 4 83 8 95 6 83 6 81 7 87 2
SQX 76 8 93 42 97 2 71 3 76 5 101 5
2H71(SMZ), A S EF(SMT), Ao EA gkl ddZR 2 auzle 09989, ARREv S

(SMP), A2 229 2thZ(SCP), d TR 1=w E4l
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ASQX)e o2 g E U AEoInfo|=A] T
£ FZ S amphoterico] =2 pH7F 3.25¢1 A AF
BN o]FFLE AHEFORA ZETt ofH L dut
HEANE D A9 EAIES Bl Eete] =29l 115
E5Z baseline £ 4= At

HEFD A& flstd AF 5 AEotrtel=A &
Eg9okE AFE871Fe X05, X1, X2, X4, X8,
X109 N FEHE ZFEZ 671 = 2(0.05, 0.1,
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of Yeld vie} o] A#ASF PE Aozl
0.9985, A u}z]o}&=L 09969, A v 232 0.9983,
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0.9990, A 3| EALE-L 0.9986, A3 LAES 0.9987,
Ay S22 09987, A7) 54ae 0998102
CodexollA ¥ =095 vlws e vf$ o=k
Pl Pel=

A& = Table 4°) JERE vle} Zdo] A5
S-H] 30]40l| A A ult]olzl 0.005 mgke, A 3x]olE
0.007 mg/kg, o2k 0.007 mg/kg, A3 ERR 0.004
mg/kg, 3] EA) T 2]t 0.006 mgkg, AIFZE
2 0.006 mgkg, AR =w 541 0.007 mg/kg,
A | EALE 0.005 mgkg, A3 A 0.009 mg/kg,
Ayl v EA 0.007 mgkg, A3 542 0.005 mg/
kg2 $EUEte] 2F 5 dEolulo|mA FEEooF
F AF3E7159 ¥ 0.025~0.1 mgkgE IHT
o] WHEE ghel 509}

=
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