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Simultaneous Determination of 5 Classes of Antibiotics Residues in Honey

Using High Performance Liquid Chromatography

LU Kun' TONG Qun-yi*
(1. The National Key Laboratory of Food Science and Technology in Jiangnan University Wuxi 214122 China;
2. College of Food Science Jiangnan University Wuxi 214122  China)

Abstract: A high performance liquid chromatographic method was established for the simultaneous
determination of 5 classes of antibiotics such as chloramphenicols nitromidazoles quinolones sul-
fonamides and tetracyclines including 15 antibiotics residues in honey. The honey sample was dis—
solved in phosphoric acid solution at pH 2. 0 and then purified and enriched directly with PCX solid
phase extraction small column. The target compounds were separated on HPLC using acetonitrile —
phosphoric acid solution(pH 2. 5) as mobile phase by gradient elution and detected with ultraviolet de—
tector at 274 nm and 315 nm. The calibration curves of 15 antibiotics (chloramphenicol ~metronidazole

ornidazole  oxytetracycline  chlorotetracycline  doxycycline — sulfapyridine  ciprofloxacin  lomefloxa—
cin ofloxacin gatifloxacin  sparfloxacin ~ sulfadiazine sulfamerazine sulfamethoxazole) were linear
in the range of 0.2 -20.0 mg/L. The average spiked recoveries ranged from 60% to 105% with rela—
tive standard deviations of 1. 3% —6.9% . The limits of detection of this method were in the range of
9.70 —12. 54 pg/kg and the limits of quantitation were 32. 34 —41. 80 pg/kg. The method showed
the advantages of simple sample preparation good selectivity and high sensitivity and was suitable
for the simultaneous determination of antibiotics in honey.
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Table 1 Maximum absorption wavelengths of 5 kinds of antibiotics
s 517 . Antibiotic Maximum absorption wavelength A /nm
Chloramphenicols( ) 225 278
. Quinolones( ) 274
.15 Sulfonamides( ) 190 270
L Nitromidazoles ( ) 315
Tetracyclines( ) 210 270 365
274 nm 315 nm o
274 nm 315 nm.

2.2 pH
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2.4 N N
[13 ”»
1.2 €))
(%) 2. 15 0.2 ~20.0 mg/L
0.997,
HPLC 15 3 (S/N) 10
° 15 48.50 ~62.07 pg/L 161.7 ~209.0
wg/Lo (5.00 ¢) (1 mL)
15 9.70 ~12. 54 pg/ke 32.34~41.80 pe/ke( 2)
2.5
5.00 g 0.05+ 0.20. 0.50 mg/kg 3 “1,3”
“1.27 5 2. 15
60% ~ 105 % 1.3%~6.9% 0
2 15 N N (n=5)
Table 2 Regression equations linear ranges LODs LOQs recoveries and RSDs of 15 antibiotics(n =5)
o Linear range ) ) LOD w/ LOQ w/ Added Recovery RSD
Antibiotic 3 Regression equation r? 4 o .
p/(mg- L") (pgekg™") (pgekg™') w/(mge-kg™") RI% 5,1%
Metronidazole 0.2~20.0 y=45.74x+0.7196 0.999 8 11. 03 36.77 0.05 0.20 0.50 76 74 71 2.3 1.5 1.9
( MNZ)
Ornidazole 0.2~20.0 y=20.41x+0.4584 0.999 4 12. 16 40.53 0.05 0.20 0.50 78 75 73 4.6 3.4 1.8
(ONZ)
Sulfadiazine 0.2~20.0 y=37.51x-1.306 0.999 0 10. 98 36. 60 0.05 0.20 0.50 94 9593 3.7 2.65.0
(SDZ)
Sulfamerazine 0.2~20.0 y=39.47x-1.140 0.999 3 12. 04 40. 13 0.05 0.20 0.50 87 85 85 3.46.24.5
(SM1)
Sulfapyridine 0.2~20.0 y=28.58x-1.294 0.998 1 10. 58 35.27 0.05 0.20 0.50 79 77 79 1.9 3.8 4.3
(SP)
Sulfamethoxazole 0.2 ~20.0 y=39.64x +6.729 0.997 4 9.98 33.27 0.05 0.20 0.50 99 96 95 5.8 4.1 3.2
( SMZ)
Chloramphenicol  0.2~20.0 y=16.79x-0.0025 0.998 3 11. 25 37.50 0.05 0.20 0.50 100 104 99 6.4 5.3 1.4
( CAP)
Doxycycline 0.2~20.0 y=12.05x+0.999 7 0.999 2 10.98 36. 60 0.05 0.20 0.50 99 97 96 5.6 2.2 4.4
( DOX)
Oxytetracycline  0.2~20.0 y=12.81x-0.8704 0.998 6 10.73 35.77 0.05 0.20 0.50 97 100 95 1.3 5.1 3.2
(0TC)
Chlorotetracycline 0.2 ~20.0 y=10.64x +1.524 0.998 2 12. 54 41. 80 0.05 0.20 0.50 66 63 60 2.0 4.6 1.9
( CTC)
Gatifloxacin 0.2~20.0 ¥=20.32x+1.456 0.999 5 11. 46 38.20 0.05 0.20 0.50 99 102 97 3.7 6.9 4.6
( GTF)
Sparfloxacin 0.2~20.0 ¥y=29.90x +2.925 0.998 7 12.02 40. 07 0.05 0.20 0.50 79 75 73 1.8 3.8 4.0
(SPA)
Ciprofloxacin 0.2~20.0 y=20.90x-0.2205 1.000 0 12.23 40. 77 0.05 0.20 0.50 103 105 98 5.3 5.7 4.8
(CIP)
Lomefloxacin 0.2~20.0 y=41.46x-3.401 0.998 1 9.70 32.34 0.05 0.20 0.50 99 99 96 2.6 3.4 6.1
(LOM)
Ofloxacin( OFL)  0.2~20.0 y=12.80x+0.5353 0.999 6 11. 34 37.80 0.05 0.20 0.50 90 87 8 4.5 2.7 3.8
1 LYH WangW ] ZhangL W MaW Chen L A. Chin. J. Antibiot. (
) 2009 34(1): 63 -68.
2 Jiang K ChenYP JinYF HuangJF Chen XZ Zhang D L. China Dairy Ind. (
) 2010 38(1): 51 -56.
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