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Studies on Analytical Method of Residual Sulfonamides
in Honey by High Performance Liquid Chromatography
(Difficulties of extraction and pre-clean up)

Yoshinobu KIUCHI and Takashi FUJIMOTO

A solid-phase extraction method using cation-exchange column was studied for the deter-
mination of 8 sulfonamides in honey by high performance liquid chromatography ( HPLC ).

Samples were dissolved in 10% acetic acid and then extracted with Bond-Elut SCX car-
tridge. The extracts were cleaned up on a Sep-pak Florisil cartridge.

The HPLC separation was performed on a Puresil 5C18 120 A column ( 150X4.6 mmi.d.)
with acetonitrile and 5 mM oxalic acid (2:8) ; the drugs were detected at UV-275nm (0. 02
AUFS).

The recoveries of the drugs form honey spiked at the level of 0.2 g/g were 70.6~85.4%.
But the recovery rate were lowered until 21.5~65.9%, when the samples were kept at room
temparature or 80°C for 1 day. The low level recovery was caused by Maillard-reaction.

Though recovery levels were low, these drug’s peaks were sufficiently ditected at 0.1 ppm

level on HPLC chromatograms.

The present method was sufficient for residue analysis.
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Table 1. Operating Conditions of HPLC

Column : Waters Puresil 5C 18 120 A
150 mm X 4.6 mm 1i.d.
Mobile phase : CHs CN— 5 mM Oxalic acid=2:8
Flow rate : 0.6 ml/ min
Column temp. : 356 C
Detector : UV 275 nm
Sensitivity : 0.02 AUFS
Sample size: 10a1
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Table 3. Recovery rate of 8 Sulfonamides in Honey

by the Proposed Method
Recoverya) (%)
Sulfonamides Bond-Elut Bond-Elut ) Recoverya) (%)

PRS (500mg) S CX (500mg) Sulionamides 0.2 ppmb) 2.0ppmc)
STZ 12 97 STZ 70.6 (6.4) 72.5 (4.7)
SMZ 41 94 SMZ 78.8 (3.6) 81.1 (2.2)
SDD 64 90 SDD 85.4 (1.9) 88.1 (0.5)
SMM 21 91 SMM 82.3 (1.7) 84.4 (0.9)
SCPD - 99 SCPD 75.8 (5.2) 77.8 (4.3)
SMXZ - 93 SMXZ 79.9 (3.2) 70.7 (2.2)
SDM 31 89 SDM 85.0 (0.9) 87.9 (2.4)
SQX 7 86 SQX 78.2 (2.1) 89.1 (4.86)

a) mean for 3 samples
spiked : 1 #g of each sulfonamide

a) mean (£ C.V.%) for 3 samples
b) spiked with 0.2#g/g of each sulfonamide
¢) spiked with 2.0¢ g/ g of each sulfonamide
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Table4 . Recovery Rate of Honey spiked with 8 Sulfonamides during storage at room temperature (15~25TC).

spiked= 0.2 ppm Recoverya) (%)
method CH; Cl." SCX®

Days of storage 0 1 7 0 1 7 30 135
STZ 50.6 1.7 —* 70.6 23.6 30.0 32.0 28.5 (7.3)
SMZ 73.1 2.5 —* 78.8 41.1 45.0 47.9 38.0 (4.7)
SDD 72.7 2.3 —* 85.4 62.7 66.9 69.3 5.9 (4.2)
SMM 86.7 3.1 - 82.3 49.4 53.1 56.3 55.0 (1.2)
SCPD 81.5 3.9 -* 75.8 19.4 21.6 22.1 21,5 (4.7)
SMX?Z 84.6 7.3 —* 79.9 19.7 22.9 25.4 22.9 (11)
SDM 55.7 4.1 -* 85.0 59.1 62.5 65.2 65.7 (2.7)
SQX 41.0 6.7 —* 78.2 52.2 48.7 42.2 32.1 (9.8)

spiked= 2.0 ppm Recoverya) (%)
method CH: Cl.” sCcx@

Days of storage 0 1 7 0 1 7 30 135
STZ 52.5 1.4 1.3 72.5 29.5 30.8 3L.6 30.6 (9.1)
SMZ 76.2 1.9 2.3 81.1 44.5 47.5 48.1 43.4 (11)
SDD 75.6 1.9 2.3 88.1 64.5 69.5 69.6 60.6 (1.3)
SMM 88.3 3.7 2.8 84.4 52.3 55.9 56.8 59.3 (7.5)
SCPD 84.9 3.9 2.4 77.8 25.6 23.8 22.2 17.2 (12)
SMXZ 86.8 7.6 2.6 80.7 24.1 23.7 25.9 25.8 (13)
SDM 56.1 4.1 2.0 87.9 61.3 65.0 65.7 67.8 (2.9)
SQX 29.8 12.2 13.8 89.1 63.1 55.6 47.2 36.4 (11)

a) mean (£C.V.%) for 3 samples

b) Dichloromethane extraction method®’
¢) This Proposed Method

* : Not measured
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0 8 I TEE
Retention time ( min)
Fig. 1. HPLC chromatogram of standard mixture of 10ng of each sulfonamide.
Peaks : 1 = sulfathiazole (STZ) ; 2 = sulfamerazine ( SMZ )
: 8 = gulfadimidine (SDD) ; 4 = sulfamonomethoxine ( SMM )
: 5 = sulfachloropyridazine (SCPD ) ; 6 = sulfamethoxazole ( SMXZ)
; 7 = sulfadimethoxine ( SDM ) ; 8 = sulfaquinoxaline { 3QX )

5 6 a) O day 5 ¢ b) 0 day

a) Blank _ b) Blank

1

o & 5 & §

oo
-
.
R

Retention time ( min )
Fig. 2. HPLC chromatograms of Honey spiked with 8 sulfonamides
during storage at room temperature ( 15~ 25 C)
{spiked with 0.2 #g /g of each sulftonamide)
Peaks : 1= 8TZ, 2=SMZ, 3=SDD, 4=S8MM, 5=S8CPD, 6 =SMXZ, 7= S3SDM, 8 =8QX
a) Dichloromethane extraction method?
b) This Proposed Method
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Table 5. Recovery rate of Honey spiked with
8 Sulfonamides during storage at 80 C

Recoverya) (%)

spiked 0.2 ppmb) 2.0ppmc)

days of 0 1 0 1

storage (18 hours ) (18 hours )
STZ 70.6 25.9 (6.6)| 72.5 26.4 (2.3)
SMZ 78.8 | 31.8 (3.6)| 81.1 35.3 (8.6)
SDD 85.4 45.8 (0.8)| 88.1 48.5 (5.0)
SMM 82.3 58.1 (5.4)| 84.4 56.2 (5.9)
SCPD| 75.8 | 22.3 (7.5)| 77.8 | 25.7 (3.6)
SMXZ | 79.9 24.5 (16) 80.7 25.9 (4.5)
SDM 85.0 | 57.9 (3.8)| 87.9 | 58.8 (1.5)
SQZ 78.2 31.8 (2.1)| 89.1 32.9 (9.0)

a) mean (£C.V.%) for 3 samples
b) spiked with 0.2¢ g g of each sulfonamide
c) spiked with 2.0#g. g of each sulfonamide
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