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PEATEHERE B E . BER 72 1.0~40 ng/L {EEINE MR AT, HCREKT 0.999. AOZ £ 2.00. 5.00,
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ABSTRACT: Objective To establish a method for the determination of furazolidone metabolite 3-amino-2-o
xazolidinone (AOZ) residues in turbot fish meal by liquid chromatography-tandem mass spectrometry(LC-MS/MS).
Methods After rehydration, the turbot fish meal was hydrolyzed by hydrochloric acid and derivatized by
2-nitrobenzaldehyde overnight. Then AOZ was extracted with ethyl acetate and purified by high-speed centrifugation.
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The AOZ residue in the extract was separated on a reversed phase using a gradient elution program of 2 mmol/L

ammonium acetate (A) and methanol (B). Using LC-MS/MS (ESI") with selected reactions monitoring, identification

of the major components of the AOZ residue was performed based upon the intensities of fragments. Results The

calibration curve showed a good linearity in a range of 1.0-40 pg/L with the correlation coefficient over 0.999. The
recoveries were ranged from 94.2% to 100% for the AOZ residues with 4 spiked levels of 2.00, 5.00, 10.0 and 20.0
ng/kg. The relative standard deviations (RSDs) were less than 10% (n=6), and the limit of quantitation (LOQ) for the

AOZ in turbot fish meal was 2.00 pg/kg. Conclusion The proposed method is sensitive, accurate and easy to

operate, which is suitable for detecting AOZ residues in reference material of turbot fish meal.
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T M) BTS2 43 A A 0 2o A v B R AR Y T, LA
BRIy kB B ol R | AT B | RTE B AR
Yy 50 T E AR AT AR UE BT T WA TR T A SR bR )
i3 R, AR SRR R T A B T A 14 5 AR A
TR (5 75 Bl R P A% 5 110 200 2 0 I s 4 o SF AR A A 1)
A ZR M DL R LSRR ER] IR SR 3 AR M ) B AT A
WEC) L S UABRAE ) 5 P FH T (000 R 5 6 3 1) o sl
TIEIIR . BRI AZAE, ARUEY) BT SR B
ol 2RISR AT HE L AT H S EBREA

T MR e ) 1 R B AT S- il BE AL 1 T
W25, TE/K )™ I8 58 Hh 8 R T AR ST 5 22 IR0 1 5 |
0 B B Y, SRR UL — R Sk 25 25 ),
AR Y AR A, TS W IR AR, TS E A
255 AR e R R I RE K AR e R U, O R
A I BORE . OB AE S LA A AR R T 3
BT 2002 AFB A4 (1702 T Sl b Al A 5 mk i 2 24
W, HHE e Sh P IR B S P OR ARG U SR Y R ok
T2 2N R AR IE o KEEOT R IR E S0 K TREE L R,
H 2006 4“2 5 25 KB R AR IS, K7 i i FE R I 28
2 5 B ) A A R TE KR TRTHG, X 38 A4S 7 Ml s J ™ T 4T
o 2015 AR T YA E L AR 45 b R 22 6 14 P At B 4 28
WU IR o Al A TR T« = M 25 LI IR 1 51,
For LA A5 K2 B rh R FE R M 2 . RS2 B rh i Bk iR 2
iR BB AEAT L rp 552 0G0, N 7 45 R A MER M2 C R
3] WA AR R A R 1) B AR

v SO A S 6 oA 4 o P A A A,
7 Ao A 40 J550 366 AR 114 2 S5 b A6 T 485 SR A7 — 2 B 5 g U110,
T T R AR o W S5 2 W kR s A R E (DT YR, X T
RUIE G T 25 552 0 o Atk 2 O Al U O 18T R AR o g I A
PPN RIRIENR, FHi BEAR ) T 0 R AT 2 U7
R 22 £ w0 e A A A 3- I -2- R e g I T
(3-amino-2-oxazolidinone, AOZ)4#% B4 F A7 i) Jo 2 i
Feot 2 25 )5 ARG, AAR(AOZ) LR (K22 6F) 25 5 T8

G FLRE S84 — B, AAURT LA R0 5 BR800 6
HERY B B 520, 1 FLAT LA B[] AR A7 5 . 7E4S (6]
FWIR (R, PRUEEAS[RIBS [H] 525 6] b AOZ 645 S iy
— Bk 50T b, RSB AOZ MR E 1B A IR AY 4 I 3
i, #EAT KA T AOZ 14 i3 MR 2 (B s S W] 41
93 TS i e T I P 1 0 B R A Y A I 1Y) S R R £
P, YRR (0,33 - BB BB S 1% 725 (liquid  chromatography-tandem
mass spectrometry, LC-MS/MS)+& B Hij il 2k e i 25 A5
S I 1 5 2 BRI IRU ), (i T R Sl R T R S
I AT AR, R R S IR B L, LA R A R K
Jf 23 X0 ) 5 85 SR 7 R S

TEREA B A A AT R R R, 45 SC R A R 1R 25 Y R
FA 60%Lh VR B AL ATAL B RE, AF 5 0 T 22 A
b A BT I S B AT S, O BAR A b O i O R A 2,
R MG [ AATAY T ALY DR AR 9 5 T 35 T
12853 Pk g s LA AOZ Bk R AR RRE ) I A 18 )5 vk
HSCEEE AR AT GY, B XTHE S K | SR EURN A S5 R
b HT AL B AT PR ROk, BT T VR (0 - BT
TR A RS2 BT-Fa 8 v AOZ % B3 F A4 i 0 o 1) = M
TEAE T, DA R br A o AT ) 4 L o AT 1) e (B
o B R HEAE B 285 SE 00 B I UE S K T PR HEAE A, X
TR A 5 vk B E . S IR A TAE R AR
HEENE X

2 MRS

21 UESEHF
2.1.1 BELHEE

LC20 W AH S (H A 522 Hl); AB SCIEX 5500
TR 0% - PR B A (BC A7 EST & 738, 5[ AB SCIEX
N FD); BT 2248 4341 K- (B 0.0001 g, 7 [ 58 22 F1l i 4
MAl); CR 22G fm B 2.0 HL(H A H AL H)); 1-14 fcd
L>HL(14000 r/min, 78 [E Sigma /\7)); Standard Vortex
Mixer 1% HEIR & #% (£ E Talboys 2 7l); Gradient A10
Mill-Q B 4l /K AL (3£ [E Millipore 23 F]); N-EVAP 112 &S
W T4 (35 E Organomation 23 ) ); IS-RDS3 H R % 17 % (35
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G A R Ao
2,12 #HEHIKA

I IR I ) (0 B > 98%, b Vi Tk 35 A 3 A A BR
F)); AOZ ARUESH[ZEEE 99.3%, ANHIERE 0.3%, S
261923(NF005), % E WIiTEGA 72\ #l]; AOZ-Dy[ 4l fF
99.2%, A HiE B 0.3%, [ AL F F E>99%, fit5
292028(NF006), f&[E WiTEGA A #]; HEE, 2B ZHE .
TR, OmRE . 2-TE IR (g al, fEE Merck
owl); EhER CBERR A A (i gal, 254 LA
FRZAFD); 0.22 pm ZKARIE B CRHEHERE A 7)) o
22 ELWHE
221 BB

AOZ. AOZ-Dy bR BLl: 43 BIEFFREL 10 mg
H) AOZ. AOZ-D4 % FR S E] 10 mL By Ak, i Ei
A% 1.0 mg/mL MR AINARARERE 25T, -20 °CIRFF. S0l
BULH AOZ. AOZ-D, Wi # W B THr A=,
FH 52 2 i B LR 9 100 ng/mL bR TR .

222 KEEEMATFEM R R &

R EE BT 0 K br HE ) 5T JEORE  REESEIL A A 2L, &
WAL B S Bt BE, ARG A VR T 0%, T OF S MLES 4%,
it 40 Bt oS S TAR ORI, R
P& Co™-y BHEARTMLE, FTHREY IR i3 53 vE Fike e
PR e M (A AR
223 HsEraE

Ok f@FnfiiE

FREGAAEZ) 0.5 g(HERRF] 0.001 g) T 50 mL BN
LA, HERINA 1.5 mLK, WEERA 1 min, HEHINA N
FRESWE 100 puL, AHEIR S 2 min, BEGHE 30 min, FRIA
5 mL 0.2 mol/L LRV A 0.15 mL 0.05 mol/L 2-fif§ F:7& H
WEFRTE, WRIEIRA 1 min 5, B THEIRIRG A 37 °C #b
5% 16 h,

@%7-3: R X1

BURE.OEREEZE, A 1.0 mol/L #iRE 4
W, AT pH E 7.25, MAZBRZEE 8 mL, iRiER%
1 min, 8000 r/min %.0> 5 min, B F2ERER E 10 mL 3%
BEOEY, T 40°C TASRK T HESINA 5% BEA R
1.0 mL, R RRIRGEMZEBY, THEREEE
1.5 mL .04, 14000 t/min 2.0 10 min, BT 21T
0.22 um KAHUERE, BB (15 - 5 IS T

bR TAE M 2 il 78

K% 10 ng/mL IRAHRHETAER 0.1, 0.2 mL Al
100 ng/mL JR&HRME TAE® 0.05, 0.1, 02104 mL T 6
A~ 50 mL B0 S, BROANIEE RSN, % ko flo 5
PR, 4 2.2.4 M5E o LLNASHRAE 25 T & (B0 S MmN AR
TR R ELAEL R AR AR, X 7 1) s M VS VRV 8 (/L) SR A A
b, ZilbniE gk .

224 RABEE-BBTIE S

O AH 1% S 4

Waters Xbridge C;g {435 4:(150 mmx2.1 mm, 3.5 pm);
FER: 35 °C; #EFEEE: 10 pL; Wi 0.35 mL/min; i ZhAH:
0.002 mol/L ZREEVE W (A)-F BE(B); JRAH (0356 B Ve iR
J#: 0~0.5 min, 10%B; 0.5~4.0 min, 10%~95%B; 4.0~5.5 min,
95%B; 5.5~6.0 min, 95%~10%B; 6.0~7.0 min, 10%B,

Qi A

B TR HE 55 S FJF (electron spray ionization, EST),
EE 12, 8% /i K (ionspray voltage, 1S): 5500 V; B+
PR B (ion source temperature, TEM): 550 °C; filf i <.
(collision activated dissociation, CAD): H 2. BH R
(curtain gas, CUR): 30 psi; Z51L<.(nebulizing gas, Gasl):
35 psi; SIS (heater gas, Gas2): 35 psi; EFEHIE
(declustering potential, DP): 80 V; I A Hi JE (entrance
potential, EP): 10 V; Hlff& = 5} 1 B JE (collision cell exit
potential, CXP): 10 V; $3#if=: £ s 1% H% Wl (multiple
reaction monitoring, MRM), &£ MNHE . FBET
FRIE T BE A LR 1

®1 EERNENGET. FETFNMEES
Table 1 Selected reaction monitoring of parent ion, daughter
ion and collision energy

/| BT (mz)  WHRET (mz)  WEHEfERE/V
104 29
NP-AOZ 236
134% 15
NP-AOZ-D, 240 134* 16

G

3 HREHR

3.1 BEmMRIEEHRRT

TFF 5% 2% W TR0 28 P9 s A (EL AT G 304 J5 % 85 1 B 114 3
JERONE, I 0] T R S AT AL B AR R A 22 5 . ARBH ST
AOZ B HL TR R AR B S5 AR A T AL . L AOZ Bt
[ 43 2 AR bs HE W EA T AT A= b Ab B, #5331 NP-AOZ .,
NP-AOZ-D, brUfEiB W o Wiz AR VA OB 1 £ 3 AT Bl i 4
w7 AT, R a e AT, 4
BIMEATIE B F I, 453 88 AOZ Fll AOZ-D, fEIE B T
P AT SR B T Ny, Y SETRmE R Y & A, &
S35 HOIE B AR 2 I [MHH] 431855, T DLiE %
IEEFEHE U HS P+, 5t
fb LR E(DP) . S} A H K (EP) . filf fi 28 5} Hi B (CXP)
FIREE g i 5 TS S5, 501 B F FURRAE AR e
KFNHE K. NP-AOZ £ E i KMIE &+ 0 m/z 134, KR
WA B m/z 104, NP-AOZ-D, F B KI5+ h
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m/z 134, DLFEERKIN R & FAENE R E T, Kok
B E T ENEE T, AJ7k% NP-AOZ., NP-AOZ-D,
HERE . M T MR AR R LR 1.

1% 5 B R T (G ) i A R B R
SO o ASWFSE 53 B AN R S AH S L] g S 45 it
it WEERZIEES AT FEA P, HSE5gs R RER
FH R B A S A ML BT B = R A R o 6 E B T,
R K 5 T RN L RR B /K R VR A ) T4 % NP-AOZ BN
PR FAERCR, [ 2 R0 B et 16 T8 M 1E
I ASBIF Y 396 B R B 2 R e 4 SOV A W s f v A AL R
KA FIE LLISR A R K AH, PTLAEE NP-AOZ L NARAE
AT AT AT AR B, RS 2 AT ML Y L],
i BRI TR BRI, IF 52, S mEA el .
WAk, B H4E T Thermo Hypersil Gold Cg. Agilent XDB
Cis. Waters X-bridge C;3. Phenomenex Kinetex XB Cg JL
PAOITERE, 45 R 0K A Waters X-bridge C,g. Phenomenex
Kinetex XB Cyg (A4, WEIEBE MBI FR, &Rk, i
LSS Waters X-bridge C g 54

3.2 FREEEMEKETE B E B ARAEINE AT
301 KESFEKEHYNZ F AT AT
A3 B FR e S EE LU R TR JE BB A, X R
KERIATHLE, ERILE 2,
T2 REHFTEMERKER

Table 2 Dehydration ratio of freeze-dried fish meal produced

by turbot
BERAR HTRiEEAke B TRBEKk  KKE%
k1 22.90 5.68 75.2
2 23.56 5.79 75.4

e 2 vl R T IRRAKRLA N 75%., Rl H
783 = N 45 -1-2006% | GB/T 21311-2007%° | GB/T

20752-20067 Rk 781 5/ 4 -4-2006 1 AR i R E
FREERIN 2 g, KEEOLART N0 I KR4 B] 75%115,
Tl fKy FRFE R B 0.5 .

FREL 0.5 g KEEBEARY)E, IIA 1.5 mL #B4liK, 74
WHEIRAIA], A HEEEERE 10, 20, 30 min, 450K,
WEEHHE 10 min, FRTHOBE KA TS, RHIRAT WL Z W
R, ROEHE 20 min, T EBEEALZ K, BRLEKR
SEATURA; REOGERE 30 min, TR THMRSEK, B
SIMR ARk . R, $EFR R K IR 30 min.

3.1.2  KESET EHERR RS T RAER T

TR 2 01 VR Ry B E R 2o i R K T RE 2 5
B EEAE A, AT VA I R 4 R R, S5 43
X A1V AN [ 2 2 R ) T K S 0 493 R 17 D
s,

AYHITE 20 °C. RH=33%, 22 °C. RH=55%, 22 °C.
RH=90%%14T, FRE2 0.5 g #Efh, R0 RAER . RE
Fro FES SRR S ETE. BRE/NEFRE 1 IRFR A SRR
WA AR, AR 3K, DREHE] 240 min, MR RR ST
WA BRI R, SR0E 3,

T 3 SEIECHE AT, PRSI AR, AR AR
JBT Sk 1 S K o R ZE B L IR R T Ry A A T et R e,
AEIREEIRIE A 33% M LRl FH, 7822 /INast P R 5 0
Xof it FR A R AR /N, S R S e L N, AT 2
At
3.3 HEIRCIEBEHIK

T SE kg AT G A AT 23 B2 AR 75 ~ 201 ZJAl,
TEIX — B Joufnr U RPN B 1 ¢ TR, Hgs i
FEAAAR, B TR A AN BA R AE e, (R SR 2Ry R
F A A A AR B i &S B AT AR Ak, AT 4R
TFIRCR .

®3 TRMEFHTRELEHHIERFIL(N=3)

Table 3 Moisture absorption of turbot fish meal in different environmental conditions (n=3)

20 °C, RH=33%

22 °C, RH=55% 22 °C, RH=90%

i kAT WORfHe  WER%  PIAERVe  WBfg  PEER% PHRTER/e  WOREg  BEER%
30 0.0011 0.22 0.0206 4.05 0.0613 12.21
60 0.0056 1.12 0.0290 5.71 0.0731 14.58
90 0.0109 2.18 0.0341 6.72 0.0789 15.73
120 0.0131 2.62 0.0377 7.43 0.0832 16.58
0.4988 0.5077 0.5017
150 0.0137 2.75 0.0392 7.73 0.0880 17.53
180 0.0148 2.97 0.0393 7.75 0.0912 18.19
210 0.0150 3.01 0.0407 8.01 0.0911 18.17
240 0.0155 3.10 0.0403 7.93 0.0905 18.04




6330 1% A T R A

81

FRANR I Z R NasPO, IF M NaOH IFW, JEfESL
Il AR R, KA K HPO, I8 5 1 0 pH AERCR
BCPRAE H G ] NaOH VW, ik 7 9286 1 Fie
(] BE X5 9 R RS 1 pHL (B FELEAT T SC RS, B e
AOZ FeAEHEH pH {EHH 7.25.

MG . ZER A AW eV IR BUER, [
EHBPUIR . 45 R B R LI S e AR BCHCR
B, HhZRZEERIE T AW ke, EiRBGS RSP, 2
iR O TRPEBURAERE S 12, oA s TR, i S H
PPORAER R TR, AFTRI, AR R R 2
R R G o

R ARG B, Y805 L R #4000 r/min
B, EFMBEAES HAAASE, MY EHERE
8000~10000 r/min B, WA RGERILAIMEH BN, LR
Bk 46 H-E B 5 B BARIR, 261t 14000 r/min = 25005
AEH, NE2RSETH ot % B AL, 4 Fmmmg L2,
BUF2iEwGd 0.22 pm JEAE, HRVERERTAEORE, Sn] Ll
G BT, BUASRA I SC g 45 R .

34 EFEMNAER

SR FH RS FH I A 43 BT A6 PR it sl 3080 A7 A B o K
N, ROV B2 AR A P BN R —, A
WEFEXT SN AT T 5%, G5 4.

3 3 0 [ v A AR BOR h AOZ RNl R
AOZ B FW N AE, 15 3% H(E DL 25 258 5 i 3L B3l
(ME), AR ME=B/A, H, A AOZ TEZ4EVER
(U TRIFR, B oA AOZ 7E2S [ L Vs b i W TRIAR 47 MEE<1,
Vi BTSN AT D BN 1 s ME>1, YO58 B SE B 4 A
W A RS BRAE T, ME=1 Fe/R AN FEAE L BN o

MW 4 aTUFEH, F—WER AOZ 1ERFhrER R
T 15 5 0 B K T AR HE TR W S SR, ME (A 1E

1.017~1.127 Z 8], HAT 35 L BTHGsmAU N o (FR M —We AR
WEVE W AOZ FIE VAW AOZ 5 IR Y FL A 2 A — 3K
PL AOZ HrUEVE B B (ng/LY R A5, AOZ S 5 H P os
WA TR L) AR A AR BR HEA TR0, D 3R A o 1 R i 4
FEl: ¥=0.2663X+0.0153, »=0.9998, JL S5t VCH R AL
LITFEH: Y=0.2696X+0.0054, +°=0.9998, K5 UL AR %
Tl e 7 AR AR R 5 AR VS M & o R AL E L
SR=1.012, Hotwl %, 3R FH bRk € i BE 48 v il 3L i
BN B, a0 A A B AR A R R, R
IR IR e M 2R, AT X 25 S T e 2 i
3.5 e kAR

A SITEA 1.0, 2.0, 5.0, 10, 20 F1 40 pg/L AOZ Z 4]
FRUETR I, +i BSR4 Ab ) ORI Bad e =X
AR, I3 BRI E 16 1% S R N B S5 R ERE AT . AR
MENY AOZ 5 [F R MARIIIE R E AL R, LA AOZ
BIVR BE (ng/LYy A e bs, EFFERIERIA, 253K, AOZ 5
HEVSTRAE 1.0 ~ 40 pg/L WREEVE I N Lotk R AT, MG RECK
F0.999,

T 7 3 1) 8 A0 2 SR RV o 3 1A 7 S92 00 % 175 292,
FE o 7E25 FIRR S RS IN— € S 1Y AOZ ARUEVA T, HRHEAE
a2 K | KRR A AL B AR BRI AE ik A TR S A H
L3P WA AT - R B TR . SRR 2.00 pg/ke
B, HAFWE LS/ KT 10, BOAR 7 2 695 5 R (limits of
quantification, LOQ)2} 2.00 pg/kg, ULIE 1
3.6 ENERBEZRE

A GE R FBR HEUS N, 7825 11 R 22 6T R f R A
wh FPESI AOZ, WM B4y 5 2.00. 5.00. 10.0.
20.0 pg/kg, FEAMBEFATINE 6 YK, THEFEM Y ISR
HEPIHIXT bR e 22 o 4% BREIRE )y Rk A T 3 AN EE A HE R A 5K
55, R 5 kB DR RIAR N PR R 22 o T2 45 2R L3R 5

R4 AOZ EXETEMERPHEFRHE(n=3)
Table 4 Matrix effect of AOZ in turbot fish meal (n=3)

) gy TR LT AR YR if@f?g;ﬁ M) BEIS)
AOZ WTRIFA(A) AOZ I TRIF(B) AOZ-D, IR B (A-IS) (B-14s ) ”
0.5 30658 32816 1.070 206164 233171 0.149 0.141
1.0 70778 75533 1.067 242960 278965 0.291 0.271
2.0 138087 144581 1.047 236675 245796 0.583 0.588
5.0 358465 364430 1.017 273700 275041 1.310 1.325
10 564708 636326 1.127 213021 238125 2.651 2.672
20 1312774 1413503 1.077 244920 261035 5.360 5.415
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3.96
2.0e4
1.8e4 AOZ
1.6e4
£ 144
%( 1.2¢4
E 1.0e4
= 8000.0 5.27
6000.0
4000.0 3.18
2000.0
0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
B[] /min
1.8e5 396
1.6e5 AOZ-D4
«» l.4e5
& 1.2e5
w12
% 1.0e5
2 8.0e4
6.0e4
4.0e4 3.01
2.0e4
0 .
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0 5.5 6.5
Fif 1] /min
Bl REEET R AOZ J IR 3R N FRFFAE B T BT it (1 4]
Fig.1 Characteristic ion mass chromatograms of AOZ and its isotope internal standard in turbot fish meal
®S5 REATEHTRM AOZ HEIER(n=6)
Table 5 Recoveries of AOZ in turbot freeze-dried fish meal (n=6)
N B ((ng/kg)  HEk 7 {8/ (ng/kg) AR /% #N RSD/%  #EIW] RSD/%
1 1.92 1.89 1.74 2.17 2.03 1.82 96.4 7.95
2.00 2 1.94 1.82 2.12 2.25 1.93 1.77 98.6 9.24 7.58
3 2.15 1.92 2.11 1.84 1.86 1.98 98.8 6.53
1 4.65 5.27 5.27 4.36 5.45 5.12 100 8.42
5.00 2 5.17 4.62 4.42 5.28 5.34 4.65 98.3 8.04 7.25
3 4.62 5.34 4.84 4.56 5.15 5.08 98.6 6.28
1 9.76 9.54 11.2 8.87 9.39 10.4 98.6 8.36
10.0 2 8.47 9.74 9.53 10.5 9.34 8.92 94.2 7.42 8.03
3 9.71 10.6 9.35 8.29 9.46 10.6 96.7 9.00
1 10.8 8.75 9.45 9.61 9.18 10.1 96.5 7.47
20.0 2 8.85 11.2 10.6 9.14 9.65 9.72 98.6 9.01 7.22

3 9.64 10.7 9.37 9.92 10.5 9.26 99.0 5.99
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ARHFFTAE 4 AU B A 0K S i [l i 5 25 51 ¥
94.2%~100%Z [, UiBH 7 BAT RAT A HERf & o SRR 5
TE R — B INACE R AT 6 UREE T AT B3 v 22 A
3t 10%, 3 ANt YR 8] R X v i 22 L S AN 3 10%,
T B RAF RS 5 .

3.7 EFrHERNE

SR FH b 3R ST 5 1 T DR S 6t gy vk g s £ G5
Y AOZ FLRARUEY) AL YA T E, FFIE RN 2R
BIHLL AR SRS A e R A R
FVATIE 3 REAAPREY BTy, AR 3 AT,
AR FLRBRUEY) B e AOZ & 1M(7.0£0.6) pg/kg
(k=2)o ARSI EMMELE A 7.33 ngke, SHrMEMEARIH
SR 2ZEAUN 2.3%. it AU SIS A AR, 45 RE T
Dy ERR I R, RSB AT, REAE T L AR v T
B3R,

4 &

A FEAL T AR R AR A5, M T K
SRR I ROK IR, T TRRFER . KB R RITRRAE B3
B ok k, JEXF A Ab BREL BRI AL SR AR AT T Ak, BT
LRV, #EN7 T ORZET AR AOZ 5% BA W ER B i
Tk, %05 EAT BT AR B RS R, KSR
R AOZ 5% BA L AT i) o i v (2K

SE B

(1] XURmE, FE2AE, B, 55 fih P bR Y B sy R[], i
LRGN E4R, 2019, 10(1): 8-13.
Liu SL, Wang WH, Zhao M, et al. Research progress of matrix reference
materials for food [J]. J Food Saf Qual, 2019, 10(1): 8-13.

[2] R, ST, BRI, . AW AR Y BRI A RE].
T, 2018, (8): 84-85.
Li WW, Dong XY, Jiang JJ, et al. Difficulties in the development of
biological reference materials [J]. Chin Metrol, 2018, (8): 84-85.

B] #FZ, i, B4, . B2 EoR SRy iR R
[J]. SRR IA4R, 2018, 9(15): 3891-3896.
Li XQ, Lu H, Li HM, et al. Development of food safety chemical
metrology technology and standard material [J]. J Food Saf Qual, 2018,
9(15): 3891-3896.

[4] SKIKG. BaE R RO ShaA (1], B e 40 K i 2 4,
2018, 9(15): 3381-3382.
Zhang QH. Advances in research on the certified reference materials of
food safety [J]. J Food Saf Qual, 2018, 9(15): 3381-3382.

[5] #Jr, ARALEE, 207, &5 T, B2 BT AL bR v SR
FUHERR[I]. AR5 TiTE, 2000, 18(3): 82-85.
Yang F, Yu KJ, Li YP, ef al. Study progress of matrix reference materials for
pesticides and drug residues analysis [J]. Chem Anal Meter, 2009, 18(3):
82-85.

(6] wbfgr. AP B K HS bR ST na B 5 I D). REL: 1

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

(1e]

(17]

(18]

[19]

PRI R2E, 2016.

Chi M. Development and application of reference material of dioxins in beef
[D]. Taiyuan: Shanxi Medical University, 2016.

Fidh, HE. EZEbRE & e I]. Bt 2012, (8): 80-81.

Cheng T, Tian YP. Development of food reference materials [J]. Chin Metrol,
2012, (8): 80-81.

Heinz S, Ingrid Z. Performance criteria for reference measurement
procedures and reference materials [J]. Clin Chem Lab Med, 2015, 53(6):
899-904.

Lesley J, Meg C, John M, et al. Preparation and characterisation of certified
reference materials for furazolidone and nitrofurazone metabolites in prawn
[J]. Accred Qual Assur, 2015, 20: 401-410.

TREHLL, IMBLL, 3R, 55, WOAH - R IR BT e DL 2R 4L e
THFETR AP IR A 1 [J]. FRBEML#, 2019, 38(2): 287-296.

Xing LH, Sun WH, Peng JX, ef al. Determination of nitrofuran metabolites
residues in  shellfish tissues by high performance liquid
chromatography-tandem mass spectrometry [J]. Environ Chem, 2019,
38(2): 287-296.

Radovnikovic A, Conroy ER, Gibney M, et al. Residue analyses and
exposure assessment of the Irish population to nitrofuran metabolites from
different food commodities in 2009-2010 [J]. Food Addit Contam: Part A,
2013, 30(11): 1858-1869.

Zhang XY, Liu JX, Jiang ZQ, et al. Molecularly imprinted polymer based
chemiluminescence method for detection of nitrofurans [J]. Aust J Chem,
2019, 72(5): 375-382.

s NRERIEAOL IR GHS 193 5 i siss S e ik s
L/AEEHIN R

Announcement No. 193 of the Ministry of Agriculture of the People's
Republic of China-List of prohibited veterinary drugs and other compounds
in food animals [S].

L0, PAIGEAE . BRI U AR 22 S XA 0 48 2R 7 A S ) B PR,
i EHE, 2010, (5): 80-81.

Ji J, Lu XH. Discussion on the influence of matrix difference of reference
materials on test results [J]. Chin Metrol, 2010, (5): 80-81.

JESI, E, bR, SF PIRREAL AL BT LC-MS/MS WX g
S WIBE R B LA, AWk aE243R, 2016, 32(4): 500-504.

Zhou J, Wang M, Yang MR, et al. Comparasion of two pretreatment method
on the matrix effects for the determination of amantadine in chicken by liquid
chromatography-tandem mass spectrometry [J]. J Anal Sci, 2016, 32(4):
500-504.

FARGE. FRUERIBTI T 45 . e (RO B T]. BT L, 2002,
29(4): 43-45.

Wang GR. Preparation, determination and data processing of reference
materials [J]. Shanghai Measur Test, 2002, 29(4): 43-45.

PR, THUST AR T3 e (B AR BRI, T,
2009, (11): 71-74.

Li YQ. Commonly used fixed value technology and application of inorganic
matrix reference materials [J]. Chin Metrol, 2009, (11): 71-74.

N, s T95E, SR, 5F. AR BT S R R E (R
[7]. 2R, 2019, 40(6): 1129-1134.

Fu C, Shi NJ, Feng LX, ef al. Determination of chlorine in novine liver
reference material [J]. Acta Metrol Sin, 2019, 40(6): 1129-1134.

Kaufmann A, Butcher P, Maden K, ef al. Determination of nitrofuran and



%5 18 3]

TRRRLL, 25 YA Cl - A IR ST DR o Ay ok e ) £ g 4 P

6333

[21]

[22]

[23]

[24]

[25]

chloramphenicol residues by high resolution mass spectrometry versus
tandem quadrupole mass spectrometry [J]. Anal Chim Acta, 2015, 862:
41-52.

Verdon E, Couedor P, Sanders P. Multi-residue monitoring for the
simultaneous determination of five nitrofurans (furazolidone, furaltadone,
nitrofurazone, nitrofurantoine, nifursol) in poultry muscle tissue through
the detection of their five major metabolites (AOZ, AMOZ, SEM, AHD,
DNSAH) by liquid chromatography coupled to electrospray tandem mass
spectrometry in house validation in line with commission decision
657/2002/EC [J]. Anal Chim Acta, 2007, 586: 336-347.

Du NN, Chen MM, Sheng LQ, et al. Determination of nitrofuran
metabolites in shrimp by high performance liquid chromatography with
fluorescence  detection and liquid chromatography—tandem mass
spectrometry using a new derivatization reagent [J]. ] Chromatogr A, 2014,
1327: 90-96.

Zhang YB, Qiao HO, Chen C, et al. Determination of nitrofurans
metabolites residues in aquatic products by ultra-performance liquid
chromatography—tandem mass spectrometry [J]. Food Chem, 2016, 192:
612-617.

Zhang ZW, Wu YP, Li XW, et al. Multi-class method for the
determination of nitroimidazoles, nitrofurans, and chloramphenicol in
chicken muscle and egg by dispersive-solid phase extraction and
ultra-high performance liquid chromatography-tandem mass spectrometry
[J]. Food Chem, 2017, 217: 182-190.

BlBTE, 20, AN, SF R D S B 2 R A R e
WL 0], Fb2Fik5, 2019, 41(3): 263-269

Duan ML, Li LY, Li J, et al. High accuracy certifying value method of
matrix reference materials for sulfonamides residues in pork [J]. Chem
Reag, 2019, 41(3): 263-269.

A 783 F A H5-1-2006 7K™t RS AR A G A I E
AR - ERIB L S].

Announcement No.783 of the Ministry of Agriculture-1-2006 Determination

[26]

(27]

(28]

of nitrofuran metabolic residues in aquatic products-LC-MS/MS method [S].
GB/T 21311-2007 Stk £ i sk S 25 9 s 5% B ko]
T OB i R R B[S

GB/T 21311-2007 Determination of residues of nitrofuran metabolites in
foodstuffs of animal origin-HPLC-MS/MS method [S].

GB/T 20752-2006 3414, FIA . A5 FERTFIK™ i A i SE ki 14
PR R ESE WO (- FR IS

GB/T 20752-2006 Method for the determination residues of the
metabolites of nitrofuran in pork, beef, chicken, porcine liver and aquatic
products-LC-MS-MS method [S].

AR 781 S0 1-4-2006 ST LT bk P AEHERIHZE A CSAR B R
DGE SO - B T R[S

Announcement No.781 of the Ministry of Agriculture-4-2006 Determination
of nitrofuran metabolites in animal derived food-High performance liquid

chromatography-tandem mass spectrometry [S].

(UiESR#E: THH)

ML, TiRIM, TERRAFEAK
FRRESEE.
E-mail: xinglh@ysfri.ac.cn

IMBL, SRIREM, TERARAEA
KERRESRE.
E-mail: sunwh@ysfri.ac.cn



