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Abstract
trofuran metabolite residues in eggs.[ Method ] The sample was hydrolyzed under acidic conditions,and the derivatizing reagent 2-nitrobenzalde-
hyde was added.The mixture was incubated at 37 °C for 16 h in the dark.The Na2EDTA-MclI-vaine buffer solution and ethyl acetate were co-
extracted , the interfering substances in the matrix were removed by solid phase extraction and detected by liquid chromatography-tandem mass
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[ Objective ] The research aimed to establish a liquid chromatography-tandem mass spectrometry method for the determination of ni-

spectrometry. [ Result ] The residues of the four veterinary drugs were quantified by isotope internal standard method.The linear relationship was
good at 0.1-20.0 pg/kg,the correlation coefficient was greater than 0.99,the recovery rate was 79.85%—102.17% ,and the relative standard
deviation (RSD) was 1.64%-9.16%.The limit of quantification is 0.5 pg/kg.[ Conclusion ] The method is relatively simple, accurate and sensi-

tive,and is suitable for the detection of four nitrofuran metabolites in eggs.
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Table 1 Gradient elution conditions
DR fh] B A TLEIAH B
Elution time Mobile phase Mobile phase
min A/ % B// %
0 90 10
1.0 90 10
6.0 10 90
9.0 10 90
9.1 90 10
14.0 90 10
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Fig.1 Characteristic ion mass chromatogram of four veterinary
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drug standard samples and corresponding isotopes
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Table 2 Mass spectrometry acquisition parameters of four nitrofuran metabolites and internal standards

iz g e wwEr el e
Drug name Retention Qualitative ion Qudntltdtlve Collision energy Cracking
time // min (m/z) ion(m/z) eV voltage // V
AOZ 6.946 236.0,134.1 236.0,104.1 22,19 90
AOZ-D4 6.934 240.2,134.1 14 100
AMOZ 6.170 335.3,262.0 335.0,291.2 20,13 90
AMOZ-D5 6.112 340.2,296.1 12 110
AHD 6.922 249.1,104.0 249.2,134.1 22,14 100
AHD-13C3 8.984 212.3,134.2 14 100
SEM 7.016 209.2,166.1 209.0,192.0 13,11 100
SEM-[1,2-15N2;13C] 7.016 212.0,168.2 12 90
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Table 3 Standard curve of drug residues of four nitrofuran metabolites in egg samples

etk J 5 KF o oalll
G L e Resneion oo EWIL100 e
°© wg/kg equation coefficient (r)
AOZ 0.1~20.0 Y=0.401 474X+0.007 006 0.998 7 0.5 0.1
AMOZ 0.1~20.0 Y=0.742 436X+0.022 239 0.999 6 0.5 0.1
AHD 0.1~20.0 Y=0.167 358X+0.032 827 0.994 5 0.5 0.1
SEM 0.1~20.0 Y=1.812 180X+0.108 222 0.998 8 0.5 0.1
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Table 4 Addition recovery of four nitrofuran metabolites in eggs %
0.5 pg/kg 1.0 pg/kg 2.0 pg/kg
Drg name Gles RSD GIles RSD Ges RSD
Recovery Recovery Recovery
AOZ 98.59 7.07 102.17 4.39 96.32 1.64
AMOZ 97.05 4.78 98.51 6.05 94.63 3.96
AHD 84.63 6.71 79.85 7.84 82.09 4.58
SEM 85.62 4.47 90.45 9.16 83.31 8.32
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Note:The above veterinary drugs were not detected in the blank matrix of the egg

2.5 SEBREERAT  FZEE ST B T T BEL R
149 20 {73 X EEAE i EA TR RN 5 , 0 ARG EE BHMEAE
3 #ig
PZBIFFEI ER X A AR AL B AR AR 1 FE o3 D A sk |
SF T XA A Ak i S A B R A s OB (3 — ER B
TR I 7 ¥k, A i 22 EDTA 22 v 25 5 £ 1R O TR $2 3
PRIME HLB #efls, FIWORT (0385 — Hp B0 B A 0, 1207 1 i ik
PG PR 8 BT TP/ R SR A PR, 5 ]
TG T 4 Tl S ok el S A 1) DR P 7 3 A A
W53 o
S 30k
[1] COOPER K M,CADDELL A,ELLIOTT C T,et al.Production and charac-
terisation of polyclonal antibodies to a derivative of 3-amino-2-oxazolidi-
none,a metabolite of the nitrofuran furazolidone[ J].Analytica chimica ac-
ta,2004,520( 1/2) :79-86.

[2] MCCRACKEN R J,BLANCHFLOWER W J,ROWAN C,et al.Determina-
tion of furazolidone in porcine tissue using thermospray liquid chromatogra-

phy-mass spectrometry and a study of the pharmacokinetics and stability of
its residues| J].The analyst,1995,120 (9) :2347-2351.
[3] KAUFMANN A ,BUTCHER P ,MADEN K et al.Determination of nitrofuran
and chloramphenicol residues by high resolution mass spectrometry versus
tandem quadrupole mass spectrometry[ J].Anal Chim Acta,2015,862:41—
52.
CHIU SH,SU Y L,LE A V T, et al.Nanocarbon material-supported con-
ducting poly(melamine) nanoparticle-modified screen-printed carbon elec-

[4

[

trodes for highly sensitive determination of nitrofuran drugs by adsorptive
stripping voltammetry[ J].Anal Bioanal Chem,2018,410(25) :6573-6583.

VERDON E,COUEDOR P,SANDERS P.Multi-residue monitoring for the
simultaneous determination of five nitrofurans ( furazolidone , furaltadone , ni-

(5

[l

trofurazone , nitrofurantoine , nifursol ) in poultry muscle tissue through the
detection of their five major metabolites ( AOZ, AMOZ,SEM, AHD, DN-
SAH) by liquid chromatography coupled to electrospray tandem mass spec-
trometry in house validation in line with commission decision[ J ].Analytica
chimica acta,2007,586(1/2) :336—-347.

[6] LallABEEE R, P NRIRIERO AR 235 5 sl e itrh 2
2l R A ].2020.

(7] #5961 15505 HPLC-MS/MS 6 l5E Py 4 Rt ARt
BIIEREE [ T] L5 R0, 2018,46(23) :212-215.

(F#% 229 W)



47 %24

FEF AT BALE B R L IARAC K 09 BEX B R AT 5L 229

SR+ B BORAEZE 3 E £ B A HE S AL A 1Y
im0

52 MRAEBERHAFNNA EIE PR AP I, B
O TG AV S A AE S HER AT T AR,
VL ZAR B A A 57 65 FLUC, B il B2 K 22
B, BT AR AR BT S5 b BRI L A SR B B s BRI
1 PR, RER AL BUR 3253 T iR RIS N i
EHLH, BRI 4 2B IR 55 JOH X, 128 ] R A0S s e
Jei s LA 4 A ERE 5 PR AR A BN 55 0, 552 B J 4
PUAS RS BB 288 T AN i) =2 2 A8 B = A 1
Blegs

53 MBRRWRFKBIEEA ARV AAF KA C BB
RN FEIRBE R R AR AR KB, 7o
FIFZ A R BT, R [ AR e T JB BRI A A
Dy SRk, SCBL A S B R 4 BORAEEE S . BURFART)
IS BRAE 12 A L AT R B 19 T 2 FRE T, M9 A BBl 3
OB B T A s B AL R 1 A
7 T R AN ARAS B B A RN 842, 3 2%
o LR ) S B ) 2 S Aok A SRR HE R DL
b SR LR R S I IS B T B TR AT
B T3 R REAIRT- o

S 30k

[1] kb, =0 EE B S TR &A% B M HAS (AL I
[ ). 2551038 ,2014,34(2) :93-100.
[2] J54ER T s B LSRR B A UBIERIT ) ] T2 T 2
#2,2014(6) :50-53.
(3] kEE LS BAAFRSSEE M] Jbnt: FRER -, 2005.:295-
350.
[4] RRE, MR Ehar s BAELR SR S [ )] ERL RS
#2,2005,7(3) :75-79.
[5] MREHE. AR EZ RS B TR E R SR [ )] R as St
55,2003(14) :121-123.
[6] JURER, 2o, TR, & YN EES RS BALA IR M 5
ORI [ 3] Al BT, 2006(6) £ 175-177.
(7] FEo FRERLAS BRRS AL A Epens 5 i [ 1] Ak 285 inliEt, 1998
(7) :55-56.
[8] BRA5 B, PR, S MR A S B AR AR ST R AR AT
[J]. 4 E TRERR,2005(9) :89-94.
(9] XUE. & sl SRR LR ) ] P E R AR, 2002(3) « 1.
[10] HAF. “ TR+ B Bl FEATLEIRF 5T [ D153 BH: BTTEA
22 2016.
[11] B B EREM -+l B4 HEEB AR R LT ). Fh TR,
2016, 34(9) :20-22.
[12] PREEE. (SEAL: T E RIS S0 8 [ M Ab ot FURE Tl H e,
2006

[13] U IR (E BRFFARIASEE s B bEsssser 1] .41
A5 ,2007(11) :3-4.

[14] Elest. FRELRVEEHILR TR S St [ D] A 08 2k
AR, 2007.

[15] 5kdbk, BR/DAE A TOLAL (5B b SRE AR R A E A R
WFRL]. ILARESTRES, 2014(4) :124-129,139.

(E#% 201 W)
[8] SRMDLLC-MS/MS MRS PRSI 2 g s [T ]
Tllz,2019,40( 1) :308-310.
(9] F1LIN, WL, FR5, T AT - BT T R T e R B
SRS [ 1] (i, 2013,31(3) :206-210.
[10] JHBREAT , PIMABLT B35 52, S5 B e~ AR TR 2 DU ZSZA 4 P iy
SRS RE [ ) ] IR VA2, 2019,38(2) :287-296.
[11] BXIE Y, PEsE VR, 55 N R AR & 003 E TR S 2H 4
BRI PERA IR EEE [ 1] i s E=ibii, 2012(5) :4-5.
[12] A, 2 e iR P 4 ELISA (clELISA) farilli2e gz [T 1.9
VR EEICF 4R ,2005,35(2) 213-218.
[13] FhR, ZERT, BTASS, S5 AR G T2 /K = AR R 28

PRAEREE L T ] 3 Hmise =, 2000,28( 12) :86-90.

[14] ZPHE, P, SRS, S5 i e R R T R SR UNS  LPYZE
LAPRE ISR A R R [T ] 3Bt 2y441, 2007, 26 (S1) - 218~
221.

[15] Wl BhatE, 65 , 255 QuEChERS ~PUREAT ~}F T ) A e B =y
5E 7 RN S AR AR A RO TS0 [ ] R Tl
2018(4) :45-50.

[16] FH, IS, IHHE, S O E PRI RO Ek R 9 UPLC-MS/MS
RMTIERI )] AP E 2G4, 2015,49( 12) :42-46.

[17] e EEEZG R ERRT AAS T8 S0 15 —-4—2006: II5 & i
BRI Igpo B R AINIE o Rtaib— A BRI S 1 ALat:
PRl i, 2016.



