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ABSTRACT —- A simple, rapid and simultaneous analytical method is described for the de-
tection of Sulfonamide and Tetracycline residues, i.e., Sulfamerazine (SMR), Sulfamethazine
(SMT), Sulfamonomethoxine (SMM), Sulfadimethoxine (SDM), Sulfaquinoxaline (SQN), Oxytetra-
cycline (OXY), Tetracycline (TC), Chlortetracycline (CTC). Blank control and sulfonamide and
tetracycline fortified fish muscle samples (0.5 g) were blended with octadecylsilyl (Cis, 40 um,
21% load, 604) derivatized silica packing material (2 g). Blended fish samples were washed with
hexane, then, benzene and dichloromethane were used for the elution of tetracycline and sul-
fonamide, respectively, The eluants containg tetracycline and sulfonamide were analyzed by
HPLC. Correlation coefficients of standard curves for individual sulfonamide and tetracycline
isolated from fortified samples were linear (0.9993+0.0003~0.9997+0.0003, 0.9493+0.078~0.
9753+ 0.03€), respectively. The average percentage recoveries of sulfonamide and tetracycline
ranged as 80.86~96.52% to 85.88~92.23%, and 30.01~37.12% to 65.89~73.40%, for the con-
centration range (0.1~ 1.0 ppm) examined, respectively. Limit of detection for sulfonamide was 0.
05 ng/g, then, tetracycline was 0.1 pg/g. Detection of quantitation of sulfonamide residue was 0.
0012 ppm for SMR in Paralichthys Olivacleus and 0.0020 ppm for SMR, 0.015 ppm for SMM in
Cyprinus Carpio. The applicability of this procedure is demonstrated by separation and de-
tection of incurred tetracycline and sulfonamide residues in fish muscle tissue.
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Fig. 1. Flow chart for the detection of tetracycline and
sulfanamide in fish meat.

Table 1. Analytical conditions for HPLC determination
of tetracyclines and sulfanamides

compounds analyzed

Column: Nova-pak Cy; (3.9x 150 mm, 4 um, Waters, USA),
Necleosil 5 Cy, (4.60x 250 mm, Phenomenex, USA)

Detector: UV 272 nm, 0.01 AUFS

Mobile phase: 0.017 M H,PO,:Acetonitrile (82:18 v/v, pH 3.5)
0.01 M Oxalic acid:Acetonitrile:Methanol (7:2:1
viviv)

Column temperature: Room temperature

Flow rate: 1.0 mL/min

Injection volume: 10 pL
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Table 2. Calibration equation of five sulfonamides and three tetracycline from mixed standard solution

Compound Correlation coefficient 1°+SD* (n**=4) Linear regression equation
Sulfamerazine 0.9993+0.0002 Y=240649y+3366.48
Sulfamethazine 0.9993+0.0003 Y=209629%+1319.45
Sulfamonomethoxine 0.9997+0.0002 Y=236861)+2899.75
Sulfadimethoxine 0.9997+0.0003 Y=208009y+3864.36
Sulfaquinoxaline 0.9992+0.0005 Y=357955)-28397.19
Oxytetracycline 0.9753+0.036 Y=537028y+192764.51
Tetracycline 0.9872+0.027 Y=1344850y+191090.43
Chlortetracycline 0.9493+0.078 Y=1817989y-22658.67

*SD: Standard deviation.
**n: Number of replicates.
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Fig. 2. HPLC chromatograms of fishes meat spiked with 0.1 ug/mL of five sulfanamides (A), and 0.3 Hg/mL of three tetra-
cyclines (B); peak labeling: SMR, SMT, SMM, SDM, SQN, and OXY, TC, CTC; UV detector wavelength 272 nm (see the

materials and methods for the detailed information).
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Table 3. Recovery rate of sulfonamides from fortified Cyprinus Carpio and Paralichthys Olivacleus muscle tissue

Fortified SMR™™ SMT™ SMM™* SDM™ SQN™*
level (ug/mL) (mean+SD**) (mean+SD) (mean+SD) (mean+SD) (mean 1 SD)
0.1 81.46+0.10 85.88+0.25 81.16+0.17 80.86+1.47 82.49+2.96
0.3 84.97+0.50 82.13+0.12 82.92+0.20 81.16+0.20 82.88+0.50
0.6 86.50+0.65 88.50+0.78 89.90+0.25 84.20+0.39 86.93+0.31
1.0 93.90+0.19 92.23+0.28 94.16+0.39 96.52+0.56 95.21+0.31

*n: Number of replicates.
**SD: Standard deviation.

Table 4. Recovery rate of tetracyclines from fortified Cyprinus Carpio and Paralichthys Olivacleus muscle tissue

Fortified Oxytetracycline Tetracycline Chlortetracycline
level (ug/mL) (mean+ SD*, n**=4) (mean=+ SD, n=4) (mean+SD, n=4)
0.1 65.89+0.63 51.43+0.76 30.01+0.81
0.3 67.741+0.26 51.82+0.46 31.31+0.81
0.6 71.26+0.25 52.86+0.39 35.01+1.61
1.0 73.40+1.86 53.25+1.71 37.12+0.83

*SD: Standard deviation.
**n: Number of replicates.

Table 5. Detection of quantitation of sulfonamides residues in fish muscle tissue

Sampling NO. of NO. of SMR® (ppm) SMM’ (ppm)
month sample detection (%) PO* ot PO* cc?
1, 3 32 0
5, 7 32 3 (94) 0.0012 (SMR)  0.0020 (SMR) 0.0015 (SMM)
9, 11 32 0
*: Sulfamerrazine.
®: Sulfamonomethoxine.

: Paralichthys Olivacleus.
: Cyprinus Carpio.
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