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Determination of 4 nitrofuran metabolites in 9 fresh fish products in Yunnan
province from 2017 to 2018
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(Kunming Center for Disease Control and Prevention, Kunming 650228, China)

ABSTRACT: Objective To test 3-amino-5-morpholinomethyll-2-oxazolidinone (AMOZ), 1-Aminohydantoin
(AHD), semiconductor (SEM), 3-amino-2-oxazolidino (AOZ) related metabolites of 4 kinds of nitrofuran drugs
furaltadon, furacillin, ttofuranoyoine, furazolidonum in 9 kinds of fish aquatic products of Yunnan province in
2017-2018. Methods 72 samples were randomly collected from supermarkets and farmers' markets in 8 cities,
including Kunming (9), Qujing (9), Yuxi (9), Zhaotong (9), Honghe (9), Pu'er (9), Wenshan (9), Dehong (9). 144
samples were collected in two years. The samples were stirred and then derivatized overnight (about 16 hours) with
2-nba derivatives under acid conditions (hydrochloric acid hydrolysis). The samples were purified by liquid-liquid
extraction and determined by ultra performance liquid chromatography-tandem mass spectrometry. It was quantitative
by internal standard method. Results The residue level of nitrofurans in some aquatic products of southern of Yunnan
Province exceeded the standard. Conclusion This method can guarantee the local food safety.
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il 1k g 2 24 9 2 — R B 2R R 225,
XFRER AN 2 OB . B S A R R KB . EATIE
T REYRG RS, Wik O A f3EE, TIRBUEY
BEIS A, DA 2400 ] B A R AT

H T R R 2 245 ) K HAR e N AT 18 P
AT SRR AR | Bom . B, BB SERIER], RRE
AV FHETF 2002 4F 4 HRATT 193 SA%, AT (s
YIRS 25 e HABAR S WD 5 ), T OB TE ALk IR 2 2
Y5 Ak 1 2, 2003 A SO ™ R Rk iR 4 Qg
WA ATR R it .

HET, X T gk mg e bt A 2% B n il 225 S 4h
TP WEEK G TR | O 3% - S R B ), R R OB
o % - B BE 3% 3% (ultra performance  liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)
e JUAR R SRR i —Fh 25 Bk B o TR R, & 51
G B R M 3% 75 (high  performance  liquid
chromatography, HPLC)AH LY, 438k B . R 4y 2
4502 HPLC (9 9., 3. 1.7 £5), UPLC-MS/MS J& [# b5 3%
10 R FH 1140 e ke e £ A AN T %

ARYMFFER I UPLC-MS/MS iR, X mmE 8 -l
7 144 By ARG Y 4 FhAYFERR IR S 25 A TR . LA
914 ORAIE 22 1l (9 £ 2 AR LR R

2 MH5EREE

2.1 FEMNEMEAF

1290 Infinityl# SR AH IR . 0.22 pm JEJE 66 FL
JENE (3 [E Agilent Technologies 23 ]); QTRAP 4500 Ji %1%
(3H AB SCIEX AF]); PB1502 FF K. PH ilGhi+
METTLER TOLEDO A wl); VW30 % Jig ik & % (i
DAIHAN scientificfic 23 7); 3H16RIE M4 4 2. OHLOH R
BRI 25 A RN F]); Autoeva-30 E AL GFREYII REEKO
/A#l); PROLINE B #( | i BIOHIT 24 ).

HE . SRR TR . 2-THIAE R iEal, SRR GIR
B (FEDARAF] FIR. CREk . IR, 2%
B RBH (P ENA R AR, AR ST
aff, FEE I RBHE (P EDA R A F.

FRUE S W B (furaltadone) G 4 3-4( 4L 5-
e ok F 2 -2 e B il (AMIOZ, 2 J3 = 99%) . Wk I 7 bk
(nitrofurazone) AL = ¥ E IR (SEM, 4l =99%) . TA IR
% [ (nitofurantoin) AL = # 1-23E & N ELIR(AHD, 4
B =99%) . MKIEMEER (furazolidone) A =) 3-& Fe-2-3%
T 5t Bl (AOZ, 4l [ = 99%) . AMOZ-Ds(4fi £ = 99%) .
AOZ-D, (i J¥ = 99%) . SEM-"CUNy( 4l J¥ = 99%) .
AHD-"Cy(4i )% =99%)( |3 WITEGA /A7),

22 ELWHE
221 KA Ao AR S 44 B

ERERIA: B 17 mL RERER K E A E 1000 mL,

KA PRI 80 ¢ AL BN KB, EHFE
1000 mL .,

NBA fii4:#: BRI 15.1 g 2-fS B A T 10 mL —
HOEA, BECELH 5 mol/L ZEREFIETR: WERAFRIL 0.772 ¢
ZERE:, FKIEM, INA 1.0 mL HER, EAZE 1000 mL.

4 T o g A3 ) bR HE AR 45 (1.0 mg/mL): FREX
TGN 4 FAE IRk A AR T, A B AR R
B 1.0 mg/mL IARERE AT . WEGORAE T—20 °CUKAf -

4 P EE kg A T MR S PR MEVE IR (0.1 pg/mL):FR
UGS R 4 g SRk - Mbn iR &, OB R
A 0.1 pg/mL AIARMERE B o BEGIRAE 520 °CUKAf -

4 i fig BE ok m A T N AR AR E G A TR
(1.0 mg/mL):FREGERAY 4 FhmE ORI =4 N bR A5
WY, 2SI IER R 1.0 mg/mL (OFRUERE AR &t
HORAF5-20 °CUKAf

4 T B kg AT N AR IR A bR HE TR TR
(0.1 pg/mL):FRIGE 7t Y 4 FI A JEmk e G ) AR DA
B, AT 2B BN 0.1 ng/mL AR HERE 25T . 380
1RAE5-20 °CURA -

222 RAWFERT L

HERIRS L 4 PP Bk G R SRR, Aaa
£ R IRBORECH K 0.5, 1.0, 2.0, 5.0, 10, 50 pg/L AR
HIRERY
2.3 HmiiE

F o LB EOILA, FE A HeE, S, 4t 500 g fF
RE, AR E T-20 °CLAT MOBMRTE . FRILC A1 HE
b1 gCHEAE] 0.01 @), BT 50 mL Z.08H, AR 20 uL
4 B FE R i AT ) NARPITE B AR, 10 mL ShFRVA,
100 pL 2-NBA fii4#. WeRiRAE, BKE OB BT 37 °C
TEIRFE IR PG E SR . EREBURE.LEFRHER
W, HERMAMBERBAYIRS WY pH A, #H
pH=7.4£0.2., FLL 10000 r/min AYEEE, 7E 4 °CF &0
10 min, BULIHHEEA A —4 50 mL B0EF, R34 L
WM LERIMA 10 mL Z /8 208, iR AI 3
1 min, Ll 10000 r/min B5.0> 10 min, WHEZROEZ .
YIH 10 mL R OFRHRI—IK, FHCROTRE. Wk
WHERSHKTIRT, AZEIKBEREARAE 1.0 mL,
0.22 pm WFLIERE S 1 EALR

24 {UEEEH
24.1 EAEEL

{34 ACQUITY UPLC®BEH C;5(2.1 mmx100 mm,
1.7 um); H:i: 35 °C;
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RBIAH: A: 5 mmol/L ZRREAR(E 0.1%FER), B: ZJIE;
PEFEE: 10 UL,
TRORH 50 B VR R AR P L3R 1.

®1 REGEERERF
Table 1 Elution procedure of liquid chromatography

5} 8] /min i # /(mL/min) Al% B/%
0.00 0.3 20 80
3.50 0.3 55 45
4.00 0.3 95 5
6.00 0.3 95 5
6.50 0.3 20 80
242 JRiE&At

Hi B OUR W 55 B R IE B F (electron  spray
ionization, ESI+); & FURIRE: 550 °C; WA £ hy
il (multiple reaction monitoring, MRM); & FWi%s i JE:
5500 V; BT g i e R B 2,

3 HER5HH

3.1 T{EphZmIHIE

Sy BIFRECE B 5] 128 FARERL 1 g T 6 4> 50 mL 9
BrEsoE T, A RIMAKIREGA(2.2.2) 1.0 mL, Hp8
BRI 77:(2.3) 0 LA E BRI TR R 5 R X6 7 PR s 06 T L )
LEAE Y (ng/kg) WAL AR, LARRHE AR 00 v B g 1 Aa g,
PEATERVEIRIA, 2 TAEMZR . R Rk 3.

H1 2 3 AR HE R M A QI I 7 0.5 ~ 50 pg/L ¥l Py 3
PR R 2R 2 SC R AT, AHSC B r* 12 0.993 LU L.
3.2 [EWREFIEEE

PEFERE . vl . R, BB, Zom, E . Sl
7 1 X [ fa A S LR S, TRAT)E 2 BIFRE 1.00 g iR
SIRERAY BN AR S (2.2.2) M 4 0.5.1.0,10,50 pg/L
#% 1.0 mL, HASRELI ) H:2.3), # 0.5, 1.0, 10,
50 pg/kg 4 DA INAR EIsETs, e g5 R L% 4. fik
A AR YR S5 a6y vk ELA 5 A A 5

*2 BRUESURBNERMG

Table 2 Determination conditions of liquid quality of target compounds

BB T (mv2) TET(M2) DP/V CE/V
2-NP-AMOZ 335.0 291.1 110.0 16.0
2-NP-AMOZ-Ds 340.0 296.0 75.0 19.0
2-NP-SEM 209.0 166.0 59.0 13.0
2-NP-SEM-"C"N, 211.8 194.1 78.0 11.0
2-NP-AHD 249.0 134.1 65.0 18.0
2-NP-AHD-"C; 251.9 235.0 43.0 25.0
2-NP-AOZ 236.0 133.9 70.0 16.0
2-NP-AOZ-D, 239.9 211.3 75.0 21.0
F=3 KMEEAHGE
Table 3 Linear regression equation
Hr¥/(pg/kg) LR A1l H 5 KT K iz HH R
AOZ Y=0.23823X-0.00416 0.99324 0.5
AMOZ Y=0.00235X+0.01144 0.99874 0.5
SEM Y=0.00308%+0.01230 0.99945 0.5
AHD Y=0.27652X+0.47329 0.99359 0.5
F4 R4 FRERIERN S RE SEE
Table 4 Precision and recovery of 4 nitrofuran metabolites in the sample
TR (ng/kg)
T LI 4 Rl LI 4 0.5 1.0 10 50
BI%/%  RSD/% M/ %  RSD/%  MICE/% RSD/% [T/ % RSD/%
AMOZ 100 9 105.1 5 130.5 8 98.5 7
AHD 106 7 113 5 98 7 89 4
SEM 90 13 102 12 115 9 98 3
AOZ 103 3 91 2 105 1 99 1
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