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Abstract: A method was developed for simultaneous qualitative and quantitative analysis of five metabo—
lites of nitrofuran antibiotics including 3-amino2-oxazolidinone ( AOZ) 5-morpholino-methyl-3-amino—
2-oxazolidinone ( AMOZ) semicarbazide ( SEM) 1-aminohydantoin ( AHD) and 3 S5-dinitrosalicylic
acid hydrazide ( DNSH) in aquatic products by liquid chromatography-tandem mass spectrometry ( LC—
MS/MS) . The samples were hydrolyzed with HCl and derivatized with 2-nitrobenzaldehyde at 37 C for
16 hours. The derivative solutions were adjusted to pH 7.0 —=7.5 and the analytes were extracted by
ethyl acetate. The separation was based on Thermo Aquasil C,4 column ( 150 mm x4.6 mm 3.0 pm) .

The analytes were detected by tandem mass spectrometry with electrospray ionization source with multiple
reaction monitoring ( MRM) mode. The developed method showed good linear correlation between the
peak area ratios of the analyte and the internal standard and the concentration of the analyte with the cor—
relation coefficients all above 0. 99 over the dynamic range of 0. 5 —10 wg/kg. The limits of quantitation
(LOQs) of AOZ AMOZ SEM AHD and DNSH were 0.5 pg/kg. The average recoveries of all the
compounds at four spiked levels of 0.5 1.0 2.0 and 4.0 wg/kg ranged from 81.3% to 100. 5% with
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the RSDs between 3. 4% and 10.0% ( n =6) . The method is proved to be fast and effective for simulta—

neous qualitative and quantitative analysis of the metabolites of the nitrofuran antibiotics in aquatic prod—

ucts.
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1 100000 -
[ AOZ 236.2>134.1
Table 1 Mass spectrometry parameters and multiple 50000 |-
reaction monitoring ion pairs of nitrofuran 7
metabolites ol
Qualitative ion DP/ CE/ CXP/ 4000 0 2 4 6 8
Compound . 8 5.48
pairs ( m/z) eV eV eV L AHD 249.0>134.1
AHD 249.0>134.17 69 19 13 2000 [
249.0 >104. 1 70 32 13 I
B¢, -AHD 252.2>134.2 66 18 13 Ol 1 ‘ -
A0Z 236.2>134.1° 70 17 13 80000? ’ : ’ !
236.2 >104. 1 70 5 13 560000 L AMOZ 33532012 >10
D,-A0Z 240.2 > 134.2 66 18 13 2 40000 |
SEM 209.3>192.1° 60 17 13 £ 20000 |
209.3 >166.2 60 15 13 = ot . . :
13 15 0 2 4 6 8
C”N,-SEM 212.2>168.2 60 15 13 40000
AMOZ 335.3>291.2° 60 19 13 | SEM2093>192.1 >3
335.3>262.2 60 25 13 20000 -
Ds-AMOZ 340.3 >296.4 66 18 13 E L
DNSH 374.6 >182.0° -4 =30 -13 L S ; 6 8
374.6 >226.0 -114 -30 -15
10000 [ 5.49
SAH 286.0>121.1 45 15 13 r DNSH 374.6>182.0
* (Quantitative ion pairs. DP: declustering potential, CE: colli- 5000 L
sion energy; CXP: cell exit potential. AHD: 1-aminohydantoin; E
AOZ: 3-amino—2-oxazolidinone; SEM: semicarbazide; AMOZ. 5- 0 — :
morpholino-methyl-3 -amino2-oxazolidinone; DNSH: 3 5-dinitrosal— 0 2 t/?nin 6 8
icylic acid hydrazide; SAH: salicylhydrazide.
1 1.0 pg/kg AOZ.AHD.
AMOZ.SEM.DNSH
Fig. 1 Multiple reaction monitoring ( MRM)
2.4 chromatograms of AOZ. AHD.
_ AMOZ .SEM.DNSH at the spiked lev—-
el of 1. 0 pg/kg in Tilapia
° () (x)
2 )
0.5 ~10 pg/L ()
. 0.9976. 3 (S/N) 5
(LOD) 0.2
o AMOZ. AHD. pe/kg 10 ( LOQ) 0.5
SEM.AOZ 4 (Ds—=  pg/kee
AMOZ."C,-AHD." C" N,-SEM. D,-A0Z) 2 s )

Table 2 Linear relationships and correlation coefficients

(7*) of the five nitrofuran metabolites

o DNSH
Compound Regression equation r?
4 SEM y =0.740x +0. 0598 0.9981
DNSH AOZ y =0.239x +0. 0009 0.9990
i DNSH DNSH AHD y =0.364x -0.0126 0.9982
AMOZ y =0.396x +0.0038 0.9976
SAH( ) SAH DNSH y =0.164x — 0. 0066 0.9979
x: mass concentration of the analyte pwg/L; y. peak area ratio of
. the analyte and the internal standard.
2.5 2.6

0.5.1.2.5.10 pg/L
( 50 pg/L)
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(RSD n=6) RSD  3.4%~10. 0%.
3. 0.5.1.0.2.0 4.0 pg/kg
5 81.3% ~ 100. 5% o
3 (n=6)
Table 3 Recovery ranges of nitrofuran metabolites in Tilapia (n =6)
Spiked level/( pg/kg)
Compound 0.5 1.0 2.0 4.0
Recovery /% RSD/% Recovery /% RSD/% Recovery /% RSD/% Recovery /% RSD/%
DNSH 86.2 4.7 93.5 7.9 87.6 8.8 99.0 6.3
SEM 100.5 5.3 98.4 5.1 83.9 9.0 100.3 5.2
AOZ 82.4 7.3 82.0 9.6 87.8 9.7 94.6 3.4
AHD 95.0 5.0 100.2 6.5 93.6 7.7 97.8 8.0
AMOZ 81.3 7.8 89.9 8.8 88.0 6.6 94.8 10.0
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