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Determination of Sulfamethazine Using High Performance Liquid
Chromatography and Several Screening Methods

Chul-Hyun Kim', Seung-Chun Baick, and Ji-Woong Moon
Institute of Dairy Foods Research, Seoul Dairy Co-operative

ABSTRACT — Sulfonamides, a therapeutically important group of antimicrobial drugs, are
widely used to treat and prevent the acute systemic and skin infections in dairy cattle. They
also pose an economic hazard through inhibition of growth of dairy starter cultures. This study
was carried out to compare four screening methods for detection of sulfamethazine in milk and
determine the positive milk sample by HPLC method. Sulfamethazine was used to spike at five
levels of sulfamethazine. The Lac-Tek test and Charmll test were also consistent better than
TTCII test and Delvo SP test in sulfamethazine detection. Analysis probabilities of obtaining a
positive response with TTCII test and Delvo SP test assay at 50 ppb sulfamethazine level in
milk samples were only 14%, 42% each. Whereas using the Lac-Tek test and CharmIl test would
have resulted in 100% identification of the five levels. Determination of sufamethazine using the
HPLC method in the spiked milk were 10.64, 19.30, 30.76, 38.83 and 50.23 ppb, respectively.

Key words [ ] Sulfamethazine analysis, HPLC method, Rapid detection test
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Table 1. Safe/Tolerance level for residues of antimicrobials

in milk
Description Korea USA*
(tolerance)  (torerance/safe level)

Antimicrobiais ppb
Penicillin G 4 /5
Oxytetracycline 100 0/30
Sulfamethazine 10 0/10
Sulfadimethoxine 10 10/10
Sulfadiazine 10 0/10
Sulfathiazole 10 0/10
Sulfamerazine 10 0/10
Sulfaquinoxaline 10 ~/10
Sutfachlorophyridazine 10 /10

*CFR 21 and CVM correspondence
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Table 2. Instrument and operating conditions for sul-
famethazine determination by HPLC
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Sentry™ Guard Column, 3.9x20 mm
Water/Methanol/Acetic acid (79:20:1)
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~ Flow rate 1.0 m//min
- Injection volume 10 p/
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Fig. 1. Probability of obtaining a positve response with
four detection methods for samples spiked with
sulfamethazine at five different concentration lev-
els.
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Table 3. Confirmation of sulfamethazine in positive milk

sample by HPLC* (unit : ppb)
Treament Added Analyzed concentratuion
concentration mean+SE
1 10 10.64+0.29
2 20 19.30+1.07
3 30 30.76+1.45
4 40 38.83+0.68
5 50 50.23+0.98
*Each data indicates a mean of triplicate
g £
- <
5
=
A_a
T T T 1
0 10 20 30

Retention time(min)
Fig. 2. HPLC chromatogram sulfamethazine fortified milk
(50 ppb).
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Table 4. Comparison of sulfamethazine concentration in milk using HPLC and Charmll test*

Fortified Conc. Detected Conc. (ppb)+SE Recovery (%)
Treatment

(ppb) CharmlII** HPLC Charmll HPLC
1 10 8.24+4.20 10.81+0.58 82.40 108.10
2 20 24.51+2.16 23.11+0.83 122.55 115.55
3 30 33.84+3.90 26.38+1.12 112.80 87.93
4 40 32.33+3.32 37.63+1.83 80.83 94.08
5 50 45.96+4.79 53.96+0.77 91.92 91.92

*Each data indicates a mean of triplicate, **463 cpm=10 ppb concentration of sulfamethazine in milk
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