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Abstract : Objective To develop a method to determine the nitrofuran metabolites in foods of animal origin by ultra high
performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS ) and investigate the nitrofuran
contamination situation in foods of Shaanxi. Methods 737 samples were collected in Shaanxi Province according to the
principle of representation, timeliness and randomness. The samples were determined by UPLC-MS/MS after derivated with
2-nitrobenzaldehyde and purified by solid-phase extraction. Results The nitrofuran metabolites were detected in 29 out of
737 samples, with apositive rate of 3.93% . The highest detection rate was 8. 05% from chicken and the detection rate of
AMOZ was the highest among all metabolites which was 2. 04% . Conclusion Some foods of animal origin of Shaanxi
Province was contaminated by nitrofurans. Supervision and inspection should be strengthened in food production to ensure

food safety.

Key words: Nitrofurans; foods of animal origin; investigation; ultrahigh performance liquid chromatography-tandem

mass spectrometry; food contaminant; antibiotic; forbidden drug; residue of veterinary drug
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B mA 100 wl ¥ FE R 100 g/ L 4 Tl i J wk ipg 4K
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1.2.2 fU&R 50

0,33 25 F : AcclaimRSLC C 8, 3% 4 (2. 1 mm x
100 mm,2.2 pm) s A B ZHE,B S 5 mmol/L
LR 0. 1% W IR 7K ¥ W5 Wk b 7 X8 6 J3E 0 Mt
0 ~5 min JBHH A BN 25% LePk3g = 70%
5.2 min 4% [0 25% , #f £E B F 7 3 min; i H
0.5 ml/min, 7 40 °C, FAEARFL 5.0 pl,

JR3E A R LB 25 EST B TR (1IER 1),
77 X 2 B i (MRM) |, BLIESE L [k 5 000 V),
SRS 6.875 x10° Pa, Z A< JE /7 4. 813 x 107
Pa, Jifi B <K 47 2. 068 x 10* Pa, B FVE i £ 650 C,
filf 48 % A H L (CEP) (48 3 i s (CXP) (il
RJE(CE) (LB (DP) AL HJE(EP) 28
W1,

2 HRESW
2.1 Jyik g M I Ko PR

YERfA AR 10. 0 mg FiF kg £ 35 9 40 A= ) s
Yy s T N IC ) bR HE Y 25 9, L 25% £ T TE
A0.5.1.0.5.0.10.,20 .50 wg/L ¥k & 25, 3 A
4 FPAT AR W N BR O, N AR Y e 4k
10. 0 g/ L, 7688 E 1 (038 F1 T3 2% 44 T AR vk 47 0l

F1 il ek g AR B HE IR 3R A I BT % S 8
Table 1  Parameters of MS for nitrofuran metabolites and
isotope internal standards
5 ﬁg%l% %i¥ DP EP CEP CE CXP
Jnds) mt) NN NN
2-NP-AMOZ 335.2 291.4* 50 5 13 18 4
335.2 262.4 50 5 13 20 4
2-NP-AOZ 236.0 134.1* 48 5 10 17 3
236.0 104.1 48 5 10 30 3
2-NP-AHD 249.1 104.2* 48 5 20 30 4
249.1 134.3 48 5 20 16 4
2-NP-SEM 209.1 192.1* 40 4 10 16 5
209.1 166.3 40 4 10 16 3
2-NP-ds-AMOZ 340.3 296.4 50 4.5 12 18 4
2-NP-d,-A0Z 240.0 134.1 48 4 10 18 4
2-NP-"*C-AHD 252.2 1042 50 3 10 32 3
2-NP-BCN-SEM  212.2 168.3 45 3 12 16 4

Vo WERET

RELILP Lo AAS 2 Y H AR 4 0 0 i BS54 D P9 A
W T AR B LUAE y Dy AR AR, X5 17 4 A Y85 v .
IR AR, FEAT LM I E, el bR e 4. DLE B
P X 10 A7 {5 W& G F9 M 7 (L X6 IS A9 A 6 JEE AR A
FE R (LOQ) , 4 Fi it 1 wk g £ 35 9 9 o i FR h
0.5 pg/kg, ZMET7 e KA R REILA 2

100 1e0 100 2.53
80 80
X AMOZ S
= 2 AOZ
® 60 2 60
= =
B 40 B 40
20 L 20
0 0
1.0 2.0 3.0 4.0 5.0 1.0 2.0 3.0 4.0 5.0
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! H
g 2y E 40
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P i ks A3 4 (0 1 1K
Figure 1  Chromatogram of 15 nitrofuran metabolites

F 2 ARk Y et Ty B AL O R AL
Table 2 Linear regression equations, correlation coefficients

of nitrofuran metabolites

K KM r

2-NP-AMOZ y=2.69x+0.0188 0.999 9
2-NP-AOZ y =1.41x +0. 0505 0.999 4
2-NP-AHD y=1.93x-0.0189 0.999 7
2-NP-SEM y =0.878x +0. 00811 0.999 1

2.2 R MERR R R ROR

FHHe 2 10.0 F1 50. 0 ng/ml Y Jihs A FE 28 B
Ao B FS R, 43 S0 S % R H O ORS L OH )
KEBE B . 2RI, 4 bl 5k vk i A G BN RS %
JEE B AR B Al 22 (RSD) ¥ <8% , H [AIHE %5 i 1 <
10% , H PRI H [R]R %5 B2 i g 225K .

B FURE SO s R AR ME SRR L
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B AR B S BEAT U AR, 4 i 2wk mg A A
(g B3 18 87. 7% ~ 119.7% Z [, 4% 3 3 ) A4
TrE BA B ER . A R WK 3,
F3 KGR 4 RSk R AR I E 2R (n =3)
Table 3 Results of average recoveries for nitrofuran

metabolites in chicken

2 Jinkg i/ (ng/ml) 52 {8 /ng 5] i 3%/ %
6.35 6.76 106. 5
AMOZ 12.70 14.20 111.8
25.40 26. 10 102. 8
5.33 5. 00 93.9
AOZ 10. 65 9.34 87.7
21.30 21. 10 99. 1
5.52 6.16 111.6
AHD 11.04 11. 80 106.9
22.08 21.50 97.4
4.89 5.95 119.7
SEM 9.78 10. 70 109. 4
19.56 17.90 91.5

2.3 A ol ko 45 A A ) 4 SR
2,31 AN [E] A SRR S A R ek e A A A A
15

fig & ok mg AR 0 B R R 3.93%
(29/737) , 1€ 4 Z5FEFH (IRK fa IR XS A58
i 5 K e A 4 T A 1 360 5. 50% (29/527) ,4 Fil
B Lk Mg AR 3 ) A XS R T B A R BR R R
W, N 8.05% (14/174) , IR/K A FIER R AG H T AOZ
FISEM , ke Hy 8 4 511k 2.22% (3/135) F1 7. 03%
(9/128) , X5 & vh KA I 2] T AMOZ, £ i K h
3.33% (3/90) % 4 3 PR K G v A A o i 2k
WA, L3R 4

T4 AR ZSRE i me K I I A R O
Table 4 Detection results of nitrofuran metabolites in

different samples

FS A A FE A B AG AR L

Table 5 Detection results of four kinds of nitrofuran metabolites

SFE R E % B/ (pe/ke)
AMOZ 15 2.04(15/737) 0.55~30.11
AOZ 4 0.54(4/737) 0.70 ~1.91
AHD 1 0.14(1/737) 2.02~2.02
SEM 11 1.49(11/737) 1.70 ~8.39

2.4 BRVYA ASTE] O AR H 1R

TERR PG4 10 AT A R of 7 A R A T A
SRR, 3 A W RUR AR o &R R R
fiei (11.39% ,9/79) 3 2 UG 2 A o, A i
H R T.04% (5/71) F1 6. 78% (4/59) , 1 i 74
LN B A R 200 Ol 5. 08% (3/59) ,4.60 (4/
87) Ml 4.00% (3/75) , i bR HH R K~ 1.37%
(1/73) DU A PH 3 SRR, AR 6

F 6 BEVERE T AN ST SE 0k A P A A
Table 6 Detection results of nitrofuran metabolites in 7

monitoring spots of Shaanxi
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H X Py s g o 270
33 9 79 11.39 SEM
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Active surveillance of foodborne disease in Lishui city
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(Lishui Municipal Center for Disease Control and Prevention, Zhejiang Lishui 323000, China)

Abstract; Objective To preliminarily understand the incidence and epidemic trend of foodborne disease in Lishui city ,
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