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Solid-Phase Extraction Method of Residual Sulfonamides in Chicken Eggs
by HPLC with Photodiode Array Detection

Yoshinobu KIUCHI, Kazushi FUJIMOTO and Takasi FUJIMOTO

A solid-phase extraction method using cation-exchange cartridge was developed for the
determination of 8 sulfonamides (sulfathiazole, sulfamerazine, sulfadimidine, sulfamono-
methoxine, sulfachloropyridazine, sulfamethoxazole, sulfaguinoxaline, sulfadimethoxine) in
chicken eggs by high performance liguid chromatography (HPLC) with photodiode array
detection.

The drugs were extracted from the homogenized sample with acetonitrile and washed with
n-hexane (saturated with acetonitrile before use) to remove fat and then evaporated to
dryness. The residue was cleaned up with Mega Bond-Elut SCX and Sep-pak Frorisil car-
tridges.

The HPLC separation of the drugs was carried out on an Inertsil ODS-3 column (250 X
4.6mm i.d.) with 50 mM sodium dihydrogen phosphate—acetonitrile (2:1) as the mobile
phase at a flow rate of 0.5ml/min. Photodiode array detection was monitered at the wave-
length of 275nm. )

The recoveries of the drugs from chicken eggs spiked at the level of 0.1x#g /g were in the
range of 86.9 ~ 94.3 %, with high precision. The limit of detection was 0.03x g /g for each

drug. Sulfamonomethoxine was found in 1 sample at level of 0.08¢g &.

This proposed method was considered to be suitable for residue analysis.
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Table 1. Operating Conditions of HPLC

Column : Inertsil ODS— 3 (GL Sciences Inc.)
250 mm X 4.6 mm 1i.d.
Mobile phase : 50 mM NaH.PO.—CH:;CN=2 : 1
Flow rate : 0.5 ml/min
Column temp. : 35 C
Photodiode array detector :
Wavelength range=210~350nm
(monitor UV 275nm)
Resolution= 2 nm
Interval=1.49 sec.

Sample size : 10 ¢ 1
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Fig. 1. Typical chromatograms of (A) standard mixture of 10ng (equivalent to 0.1 #g/g) of
each sulfonamide, (B) chicken egg sample spiked with 0.1 #g g of each sulfonamide

and (C) blank chicken egg sample.

. Peaks : 1 =sulfathiazcle (STZ) ; 2 =sulfamerazine (SMZ) ; 3 =sulfadimidine (SDD) ;
4 =sulfamonomethoxine (SMM) ; 5 =sulfachloropyridazine (SCPD) ;
6 =sulfamethoxazole (SMXZ) ; 7 =sulfaquinoxaline (SQX)
8 =sulfadimethoxine (SDM)
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Fig.2. UV spectra of 8 sulfonamides (each 10ng) by HPLC with photodiode array detection.
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Fig. 3. (A) HPLC chromatogram of chicken egg sample in which sulfamonomethoxine (SMM)
was detected 0.08 ppm, plotted at 275nm. (B) UV spectra of the peak (at 13.4 min)
obtained from chicken egg sample and standard SMM.

Table 2. Recovery rate of 8 Sulfonamides from
Chicken eggs by the Proposed Method

Recovery® (%)
Sulfonamides

0.1 ppm® 1.0 ppm ©’
ST Z 89.4 £2.0 86.3 £ 1.8
S M Z 93.6 £ 1.5 93.1x+2.0
S DD 91.8+0.9 93.0x 2.1
S MM 93.4+2.4 93.6 + 2.1
SCPD 92.6 £ 3.5 91.7+1.9
SMXZ 91.8+2.0 92.8+2.2
S Q X 86.9+ 4.6 87.56+28
S DM 94324 4.3£1.5

a) mean £ 3. D. for 5 samples
b) spiked with 0.1 #g /g of each sulfonamide
c ) spiked with 1.0#g /g of each sulfonamide
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