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Study on Rapid Determination of Nitrofuran Metabolites in Racoon Dog Tis-

sues by UPLC-MS/MS

LI Hongjuan, CAO Xiumei, LI Man, ZHANG Jia'nan, YAN Yujie, DU Shunfeng*

( Qinhuangdao Agricultural Product Quality Safety Supervision and Inspection Center, Qinhuangdao 066000, China)
Abstract: A method for rapid and accurate determination of nitrofuran metabolite residues in raccoon dog was devel-
oped using ultra performance liquid chromatography—tandem mass spectrometry (UPLC-MS/MS). The samples of
raccoon dog muscle were hydrolyzed derivatization at 60 °C for 1 h under acidic conditions, adjusting pH 7~8, and
then concentrated in water bath, and purified with n—hexane. The samples were detected by UPLC-MS/MS in posi-
tive ion mode, and quantified by internal standard method. The limit of detection (LOD) was 0.1 weg/kg, and the limit
of quantification(LOQ) was 0.25 pg/kg. The correlation coefficent was greater than 0.999(r>0.999) within 0.25~50.0
pwg/kg linear ranges. The recoveries of four nitrofuran metabolites at four levels in the range of 0.25~2 pg/kg were
between 89.7%~108%, and the relative standard deviations (RSD) were between 1.32%~10.5%(n=6). The method
is simple, sensitive and accurate. It is suitable for the determination of nitrofuran metabolic residues in raccoon dog
tissue.
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2—fiff K (B % 4l B 52 >99.0% ) , CNW
N LR (3% 4l ) , EMSURE A ] 5 H 2 (Dik-
ma Pure) , Dikma A 7 ; O N5 (354l ) | 2R 2 15
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100 mg/L i & Zh b5 fiff #5 W« 1 0 PR I AOZ
(10.0+0.1) mg, AMOZ (10.0+0.1) mg, AHD-HCI
(13.2+0.1) mg, SCA - HCI (14.9+0.1) mg, J H i 5

ZAE 100 mL,-18 CIRAF .

100 mg/L iR BRI « 73 0 B B L AOZ-
D,. AMOZ-D,, AHD-"C,, SCA-"C . "N, £ (10.0+
0.1)mg, F H B% 2 %5 2 100 mL, -18 ‘CI£47 .

0.1 mol/L fi7 A= AL 3 57 « FRHX 0.15 g 2—fiFf LK
HE %5 T 10 mL — FE A, B0 R B IEC
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1B S04 e 5 5 FE AR R LI, 50 9% il g PR B -

A FRE(2.020.2) g 5& F LA AR & T 50 mL
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J& #4830 min, JTA 0.1 mol/L 77 4= AL 51 100 L,
0.2 mol/L 5 FR I W 24 6 mL, 7543 1R 57, 60 “C ke
i1 ho

WAL AP FE MR A R E RS, A 1 mol/L
B & %W 5 mL, 4 °C 8 000 r/min & 0> 5
min, ## FIE W2 S — 50 mL B0 L pH
57 ~8, A 10 mL ZFR 2, IR TER 2] ,4 000 r/min,
FWLE O S min, FEA VAR 2 15 mL 38 555K
B, 40 R T . T ERE P IIA 3 mL IE
CLt, IR BETR AT, FEER A 1 mL 0.1% B R 7K %
W, 2R IRS),4 000 r/min 2.0 5 min, FJZ/KAH
140.22 wm AL UERE , B Ik UPLC-MS-MS 43-#r
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3% 4 . UPLC BEH C,, {4 3% A (100 mmx2.1
mm, 1.7 wm, 35 [E Waters 28 &) ) i a1 40 A : 5 mmol/L
LR W -0.1% F IR s B: LM 5 i3 : 0.4 mL/min;
FEUR 230 Cs HFFE TR 5 wl; i 47 BF ] : 4.51 min,
FREEVR IR 1.

R ORHERMEAH LR E

A (min) P (m/min)  A(%) B(%) £k
- 0.4 90 10 -
1.0 0.4 90 10 6
3.0 0.4 10 90 6
4.5 0.4 10 90 6
451 0.4 90 10 6
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2-NP-AO0Z 236/134*,236/104 28 14,20

2-NP-AMOZ 335.1/291.2*,335.1/100 28 12,16

2-NP-AHD 249/134*,249/104 28 10,20

2-NP-SCA 209/166.1*,209/192.1 23 8,10

2-NP-AOZ-D, 240/134 28 13
2-NP-AMOZ-Dy 340/296.2 28 12
2-NP-AHD-C, 252/134 28 11
2-NP-SCA-3C,N, 212/168 24 10
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2019011507 MM of 12 Channels ES+
- 248 203> 166.1 (2-NP-SCA)
w i h 4384
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
2019011507 MRM of 12 Channels ES+
- 248 208> 1321 (2-NP-SCA)
# fl 38%ed
100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400
2018011507 Mol 12 els ES+
B 248 212> 168 [2-NP 5CA-130115H2)
=i ) 557ed
Olrerrrrer e e prrr———
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
2019011507 MAM of 12 Channels ES+
- 285 236 > 134 (2NR-ADZ)
ey i 289¢8
ot L
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
2019011507 MAM of 12 Channels ES+
i 285 236 > 104 (2NP-ADZ)
= i 1.32¢8
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 4
2019011507 MAM of 12 Channels ES+
) 284 240 > 134 (2-NP-AOZ-D4)
s ) n 43208
100 120 140 160 180 200 220 240 260 280 300 320 340 260 380 400
2018011507 MAM of 12 Channels ES+
100. 252 248 > 134 (2NP-AHD)
i [\ 258 5.83ed
100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400
2018011507 MAM of 12 Channels ES+
B 252 248 > 104 (2.NP-AHD)
& il 31664
i [
100 120 14D 180 180 200 220 240 260 280 300 320 340 360 380 400
2019011507 MRM of 12 Channels ES+
. 28 252 > 134 (2NP-AHD-13C3)
& i 12665
|
100 120 14D | 1BO 180 200 220 | 240 260 280 300 320 340 380 380 4
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2] I 265
i | \
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100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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o ! Time:
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(aERy R LAl (/L) LAk R TT LIPS () At BR(g/ke) 52 B BR(ng/ke)
AOZ 0.25~ 50 y=0.93x—3.70x10" 0.9999 0.1 0.25
AMOZ 0.25~ 50 y=1.28x—3.73x10" 0.9996 0.1 0.25
AHD 0.25~ 50 y=0.73x+1.72x102 0.9992 0.1 0.25
SCA 0.25~ 50 y=142x+827x107 0.9995 0.1 0.25

22 AHEHEWKEMBZE
LA 2H 20 v 4 Fofo i 35 1 i £ 35 42 D 7K P [l

K 89.7% ~ 108% , H PN FH X} b vl 22 4 1.32% ~
7.0% , H AR AEDR 22 M 4.26% ~ 10.5% (£ 4) .
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IR 35 {5 SRR (%) RSD {H (%)
L& 2 N
(nglkg) (ng/kg) (n=3) H 4 (n=6) H ] (n=6)
0.25 0.184 92.0 6.80 93
0.5 0.462 92.4 5.40 10.5
AOZ
1 0.953 95.3 3.70 8.8
2 1.952 97.6 1.80 7.65
0.25 0.187 93.7 7.00 8.7
0.5 0.490 98.0 6.40 8.1
AMOZ
1 0.962 96.2 3.20 438
2 1.89 945 1.73 4.26
0.25 0.179 89.7 6.50 8.4
0.5 0.525 105 3.90 6.0
AHD
1 1.03 103 1.50 7.03
2 2.16 108 1.32 6.8
0.25 0.183 91.7 6.61 10.2
0.5 0.496 99.3 4.40 72
SCA
1 1.01 101 2.04 7.53
2 1.89 94.5 1.56 5.8
s W o 60 “CHTZE 1 h g e FERT A 2 1 , LU BRAT BRI 5
| 49
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TEASF LA T RE R U AN 22 Y A 6 35 7 it f
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FHE 1A 45 F R 37 °CL, 16 h, fii A PR AR K o A
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80 &5 A [ 5 J& 7 AN [w) S} 18] X6 437 A= 250CR (R 52 g
gE IR LW 5 37 CHTE 14 ~ 16 h F160 “CHTA 1 ~
2 h, 38 5 P bR R O R T 4 R T W 3 25 S Tk
Fop 560 CATAE I 2 h 2 )5 [E1 IR T R
80 CHT AR B 22, ISR AR . BT DLk %

R T AT A ] S5 5 Fe b & 30, B 5 pH<2
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SN, 5 SR SR GE A YA
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TOE Ay BER AT T, ZHE1E M W sl A 19 A AL
HH HE P 06 0 BE 0 3 5 0.19% PR K 8 W Al U 3
AR A EE 5 mmol/L £ R 8% 7% W 4 8 1 6z I Isf 1]
A2 5 mmol/L £ TR i 5 W AE SR 7K AH B e 00 49 g v
N BT 0.1% W R KW, SE 58 2 4 5 mmol/L &
MR 44 -0.1% H R K 35 WA R Tt s AH KA L Be & A
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AR BT ) 4 S
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