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Improvement on Determination of Nitrofuran Metabolites in
Aquatic Products Using Ultra — high Performance Liquid
Chromatography — tandem Quadrupole Mass Spectrometry

BAO Yong — hua', WANG Lu - Iu’

(1. Zhejiang Economic and Trade Polytechnic, Hangzhou 310018 ,China; 2. Zhejiang Fang Yuan Test Group Co. , Lid, Hangzhou 310013, China)

Abstract; Based on GB/T 20752 - 2006, a sample pretreatment method for determining the four nitrofuran
metabolites ( furantazone ( AMOZ) , furocillin (SEM), furantoin ( AHD) and furazolidone ( AOZ)) in aquatic
products by ultra — high performance liquid chromatography — tandem mass spectrometry ( UPLC — MS/MS) was
optimized. The sample was dissolved in 0.2 mol/L hydrochloric acid solution, derivatized by 2 -
nitrobenzaldehyde, mixed with 0.1 mol/L potassium hydrogen phosphate, and adjusted the pH by 1 mol/L
sodium hydroxide solution to 7. 4. The supernatant was extracted by ethyl acetate direct oscillating centrifugation ,

dried by nitrogen, detected by ultra — high performance liquid chromatography — tandem mass spectrometry, and
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quantified by positive ion multi — reaction monitoring ( MRM) mode and isotope internal standard method. The

results showed that the recoveries of four metabolites were controlled between 90% and 120% , RSD was less than

10%. The actual sample analysis results showed that the new sample pretreatment method was simple, the

analysis time was short and the results were reliable. It was suitable for the determination of nitrofuran metabolite

residues in aquatic products.

Key words: aquatic product; nitrofuran metabolites; ultra — high performance liquid chromatography — tandem

quadrupole mass spectrometry
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GmbH ,0. 1 g/, 4 =99. 5% ; Wk Wi Z [ AC 35 9
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(C2H60S) , &1 =99% ; L. TR 2Tk , T [E Merck 2>
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Tab 1 Program of gradient elution

s ] ko 0. 1% H iR 2N
/min /(L + min~") IR %o /%
0. 00 0.2 80 20
1. 00 0.2 80 20
3.50 0.2 30 70
5.00 0.2 30 70
5.01 0.2 80 20
8.00 0.2 80 20
*F2 FiEEH
Tab 2 Condition of mass spectrometry
. FREHRE R
R W) 5 X
Yy FR A o) DRV P
TH R 2 ) £ 35
VR IR T A 4 335.2/291. 1 = 160 1523
(2 = NP - AMOZ) 335.2/262.2
Wk MR P AR 209.0/166. 2 * %0 515
(2 = NP - SEM) 209.2/192. 1 ’
RPN 249.2/134. 1 * 120 _—
(2 =NP - AHD) 249.1/104. 1 ’
TR g Al T4 14 R .
v e VA T 1 G 15 40 236.1/133.9 = 110 18.28
(2 =NP - AOZ) 236.1/103.9
I e 2 AR ) PN R
(2 - NP - D, — AMOZ) 340. 4/296.2 80 17
YR I %Y
A m@%?%&%m%% 212.0/195. 1 150 17
(2 -NP-"C”N-SEM)
Ik I 2 PR A 4 P B 252 3/134.0 120 .
(2-NP-8C,; - AHD) ’ )
1K e A - 35 P A A=
VR I e A AT A 240, 1/134.0 180 8

(2 -NP -D, - AOZ)

* NERET
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SR R IR B T Q) (AMOZ ) |, 1k e 1 b £ 3
Yy (SEM) , Wk 22 G ( AHD ) |, vk e s i £ 353
YI(AOZ) K R 4 0.5 we/kg, R, # Bk k4
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B XIC of +MRM (12 pairs): 335.200/291.100 Da ID: AMOZ 1 from Sample 16 (STD-10-2) of Data20181026.wiff (Turbo Spray)
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Fig1 The mass —spectrogram of AMOZ
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B XIC of +MRM (12 pairs): 240.400/296.200 Da ID: D5-AMOZ from Sample 18 (STD-10-2) of Data20181026.wiff (Turbo Spray)
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Fig 2 The mass — spectrogram of internal — standard

for AMOZ
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Fig. 3 The mass - spectrogram of SEM

B3 of +MRM (12 psirs): 212 100/168.000 Da ID: 13C15N-SEM from Sample 16 (STD-10-2) of Data20181026 wiff (Turbo Spray)
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Fig. 4 The mass — spectrogram of internal — standard

for SEM
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Fig. 6 The mass — spectrogram of internal — standard

for AHD
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Fig.7 The mass — spectrogram of AOZ
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2.0e6 f\
1.5¢6 |
1.0e6 I

5.0e5 I\

3.0 35 40 45 50

Time,min

E 8 MkMMER{K ST NERYI (D4 — AOZ) HIERiE

Fig.8 The mass — spectrogram of internal — standard

for AOZ

T ~ 1] 8 H U ot 1% 11 ok, ok e i ) S 0
I = B R A{H 4.0 eScps, DS -
i KAE 3.1



R 2G5 2019 529 HEE 53 B o

Chinese Journal of Veterinary Drug - 31 -

3.87 min, W& KAH 1. 6 e5cps,13C3 — AHD PFR
U AT ZE 3. 86 min, W45 J A 2. 85 eScps ; WL
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AR BRI I TC T4, Hh e I ) A2 W AL Ay
Uik
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Tab 3 The recovery rate of four nitrofuran metabolites

iRt HipH TERMAHE  meR SEHRIeR
/(g L7Y) /(pg L7 /% /%
1 1.123 112.3%
A 5 5.029 100. 6%
R 10 10. 112 101. 1% 102.2
(AMOZ) 15 14. 986 99.9%
20 19. 467 97.3%
1 1.112 111.2%
— 5 5.079 101. 6%
R 10 10. 023 100. 2% 103. 4
(SEM) 15 13.989 93.3%
20 22.105 110. 5%
1 1.075 107. 5%
A 5 5.189 103. 8%
R 10 10. 273 102. 7% 103. 1
(AHD) 15 16. 123 107. 5%
20 18.751 93.8%
1 0.974 97. 4%
e 5 4.765 95.3%
[iw/ L7 10 10.516 105. 2% 102. 4
(A02) 15 16.241 108. 3%
20 21. 169 105. 8%

2.3 WKEERE BOURERN1 pg/L W R I
VAR, FAHERE 3 W AR (3R 4) RIWT, DURNE Rk
AR 3 KA B RSD H Y < 10% , K5 %
JERIT,

F4 RNFEEETE

Tab 4 Precision of inspection method
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(HLB) B ¥ AL RCR 1T 5 58 Ll 45 R W] 7E pH
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Fig9 The mass — spectrogram of SEM and its internal — standard for of Positive Sample
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