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Abstract To establish an ultra-performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) method for the rapid detection of nitrofuran metabolites such as AHD, AMOZ,
AQOZ and SEM in cultured freshwater fish. The samples of fresh snakehead fish, silver carp, crucian
carp and grass carp were respectively added with methanol-water mixed solution for shock and

centrifugation. After shaking and centrifugation, discard the liquid to retain the residue, the residues
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were hydrolyzed with hydrochloric acid, derived with o-nitrobenzaldehyde under acidic conditions,
extracted with ethyl acetate, and then purified with ACQUIYUPLC BEH C;3 chromatographic
analysis column elution. Multiple response monitoring (MRM) positive ion mode scanning was used
for detection under the electrospray ion source (ESI), and quantification was carried out by internal
standard method. The linear range of four nitrofuran metabolites in mullet, silver carp, crucian carp
and grass carp was 0.1 ng'mL™" to 20 ng'mL™", the correlation coefficients were >0.9953, and the
detection limits were 0.25 ug-kg'. The relative standard deviations (RSD) ranged from 3.1% to
9.6%, and the average recoveries ranged from 97.6% to 107.8%. The method is simple, efficient,
accurate, sensitive and reproducible. It is suitable for the rapid detection of nitrofuran metabolites in a
variety of cultured freshwater fish.

Keywords ultra performance liquid chromatography-mass spectrometry (UPLC-MS/MS),

artificial breeding, freshwater fish, nitrofuran metabolites, rapid detection.

g LR I 25 245 W e — 25 A 35 R I VY MK (nitrofurazone, SEM) . WL R R R ( furazolidone, AOZ) . MR &
fii ( furMtadone, AMOZ ) Fll1k I % [F] (nitrofurantoin, AHD) 4% 4 F i 7= B P i 25 40 2, R =364y
B2 O . LR RN i AT R R A TG B )2 IR K IR B S 4, B 5 3 WA 5% B 1 i 2
W28 259 1T e 253 0 W o 3 AR e O RV 3R L AO AT SEFE 193 50 5 A A ML E T A
BEUk 25 25 AR SIS T T s, (AT SR A AE 53R /K A0 55 50 7 A6 R 25 SR A A 32 1 A g i
WIS 250 8. BRI, X B Rk 2 2 W A T R W AR AR A L

AT, [ P MRE FH TR 7K ™ it Hh i Sk i 2 25 1) 09 7 A R B2 1 (ELISA) ™), e &R0 AH £,
T ¥k (HPLC) U0 ey 2% M €0 33% J5 3% B% FH 5 (HPLC-MS) U~ 121 1 280V A €6 3% o3 B I 3% %6 (HPLC-
MS/MS)! 151 46 Horp ELISA ¥ — B FH 5 1 0 5 L M it 5 22 2E— 25 Wi ; 1 HPLC %5 HPLC-
MS ¥ A7 A5 2 85 541K 1) J8T; HPLC-MS/MSS 5 Al R Bf b 47 g Jo a2 M A g 0, 8 R o7 s o T R
FHUC AR 2 77 3k i A 3 R A ) () 3 K L 22 Ry B B — SRR S UL A, <Rl 783 A - 1-
20067 frid i, EAR 4 FES L A Y R BE AR B 0 LA H AR oy B AT, (R AT, K
DU B PRI R AR, AN T A S B i A DR AR . DR, 4583l S — BB s Dl | o Al A ) 22 o £ 1)
HP Y R A I ) T vk AR AR AT L,

AHIF 5% K FH A 1o R0 A € 1 - HR B T 33% 9 (UPLC-MS/MS) , 7E 4R \L %K 783 523 45-1-2006 11 GB/T
20752—20006 FFEA L, 38 8 P8 AT AL 32D B K 033 T 5T 1 43 B A5 4, A A T DR A ) | G
VA T f% £ 0 B A0 55 4 R N TSR FEIR K 0 i Sk i 25 25 W A P i e I 1k 0 A TR L DREBE L =
R, T RN T FRGE Z PR K £ rb e S5 ke mn 2 A a5 ) bR 0 W s i A 1 L

1 igﬁ%ﬁﬁj\(]ﬂxperimental section)

1.1 U5

UPLC Xevo TQ-S micro i /5 &0 AH €0 15 5 56 i 3% 4 (e B F W 25 25 1 U5 (32 [E] Waters /A H] ) 5
ME204E 4 1,7~ KF (i METTLER TOLEDO 4 5] ); BT 125D BUH; % KF (1815 Sartorius 23 7] ) ; MS3
PATiE = G 1 s (P ] IKA A W) )5 3K15 3 38 7k 290 L (32 [ Sigma Aldrich 24 7)) ; Milli-Q & 27K AL
(3 [ Millipore 23 7] ) ; 5800H-C # 75 i 1% (3 [E Branson /A 7] ) TurboVap LV 2 4% fify R 18 e 45 1% ( Ffi HL
Biotage ) ; & AL ({1 [E HanJiaOurs 23 7] ) ; (%41 ACQUIYUPLC BEH C4(1.7 pm , 2.1 mmx50 mm).
1.2 5 54k

WA R O W ANIE C ka8 o (15 26 (3L 8 Sigma Aldrich 28 ) ) 5 $hiR A b9 4li; A Ak
W, R BRI R oAl O WAL AR ) 5 R S B0 R o A gl (BT R T 28 w1 ) 5 SBA 3 H R R 4y
Bl (T2 CNW 28] ; 050 FH /K34 alik.

B E 4 R - 4 b A Lk IR 2 25 0 R AMOZ., SEM., AHD, AOZ K [F] fii & M 5 AMOZ-Ds,
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SEM-HCI-"C-"N,, AHD-"*C5. AOZ-D, KX} I8 i 41 £ 5 =5 T 99% (7 [E Dr. Ehrenstorfer GmbH 23 A ).

IRIGA L TS BEATL R 4 L i | 06 | % £ B £0 5 4 R N T SRBH A0 05 TR K £ 45 9 LI
1.3 SRk
1.3.1  FEaLATAbEE

AR N S 2ol | o p L RSk R UE, WA E X, G BRI 4y, P g ALK I
B A etk A H.

IR S AT A A MERRAREUAS F0FF 3 gORS 3 0.01 ), % & 50 mL B4, InA 10 mL HEE-K (VY
1 DIRAHW, 235 5 min H B0 S min J5 375 LK. 46220 A 10 mL 0.2 mol-L™" £, 10000 r min™'
15T 3 min, FIIA NPRE G AR ERE I 100 pL . BASFEA FH EVS R 100 uL, M5 5 min J5 iR G 30 s,
FEFE R 20 min, 16 h 7% fiTA: (37°C fHIRAH).

PERCR AL FA B DA IR BCE R A, EEEF A 3 mL SR S HIA W (1 mol- L), IR HEIR 2],
A EA AR (1 mol- L) J#45 pHHZE 7.0—8.0 J5, ZZ1& A LB L1 10 mL, £8 5 min 7 ¥ $2& BUR
5 min B4 (8000 r-min!), L FIEWR AR E 15 mL B.08 W, 10 mL 2R 2B E 4R 1K,
B B WOIFAE 40°C AR T, 5278 1.0 mL 0.1 % F R /K VA WV e, T 3 mL AR A1 25 1E & bt
08, FIZAKMEL 0.20 pm JEME, LHLIE. [FEEF 725 FIRE.

1.3.2 bRyl Be i

BARE S (1 mg-mL™) : AERIFREUE 7t AMOZ., SEM., AOZ Fl AHD, JHJ H B i 3143 3] e 1 e
FE 1 mg-mL™ BEARRAE &, 4°C 1R UREGIRE.

RAPRE TAEVE W (10 ng'mL ™", 100 ng-mL ") : {EHI I HL AMOZ, SEM, AOZ Hl AHD HbRfif 4,
AR KR BN 10 ng-mL™", 100 ng-mL™" B9 SR iE TAEE R, 4°C W HGEDGC IR

PAR B i 5 9 (1 mg-mL ™) : #EHf AR BUE B AMOZ-Ds, SEM-HCI-"C-"N,, AOZ-D, 1 AHD-"C;,
JH BV A 50 S T ) LR BE R 1 mg-mL ! B I BR B A5 U, 4°C ¥ JORDGARAE.

RA WNAR TAE W (100 ng-mL™") : MEH§ I B AMOZ-Ds, SEM-HCI-"C-"N,, AOZ-D, Fl AHD-"C;
[l {37 25 A BARR A A5 W, ) P S 2 B4 100 ng-mL ! 9IRS bR TAEVA, 4°C 1 R GIRTE.

133 Al mg sy

3 SV ff B8 A SRk iR A ) 10 ng-mL ™ VR A AR ME TR W 10, 50, 100, 200, 100 ng'mL™" 1R &
FRUfE TAESSHE 50, 100, 200 pL % 7 3CELCAE T, FLfil k2 0.1, 0.5, 1.0, 2.0, 5.0, 10.0, 20.0 ng'mL"'
RINRAPRUE TR, 4% 1.3.1 F/E IR I 2.

1.3.4 @355 g

{3 54 % ACQUIYUPLC BEH C,4(1.7 pm , 2.1 mmx50 mm) 4 43553 B4, s R 0.1% H

PRI (A) - (F 0.1% HR) (B), BEEEVEM L2 1; JiE: 0.3 mL-min™', #£if: 35°C; #F#HEHE: 1.0 uL.
F1 BRI

Table 1 Gradient elution conditions

At [F]/min Time A% B/%
0 95 5
0.6 95 5
2.5 10 90
3.0 10 90
4.5 95 5

JE i S B Ak 3 S B IR (ESD) 5 F 4 7 3 1B B A 4G o X 22 5 5 0 W
(MRM); H3IBE 25 HL (1) 3.0 KV B 7Y B (TEM) 150°C 5 [ 70 40T BE FI U & 400°C . 800 L-h';
FLA Vi 100 L-h's i< & 0.15 mL-min . 4 Bt K ;N bR e 175 15 D0, ¢ 2.
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R 2GRk A SR 3R N AR B 7 2 8

Table 2 Analysis of nitrofuran internal standard and its metabolite mass spectrometry

wEYETR RpE ¥ THET HEFLHLE/V T Akt /eV TR BRI [ /min

Compounds Parent ion(m/z) Daughter ion(m/z) Taper voltage Collision energy Retention time
AMOZ 335 291%,262 28 11,20 1.64
AMOZ-D4 340 296 32 11 1.64
SEM 209 166*, 192 30 14,9 1.93
SEM-HCI-"C-"N, 212 168 30 11 1.93
AHD 249 134%, 104 30 9,12 1.96
AHD-"C, 252 134 28 15 1.96
AOZ 236 134%,104 28 11,20 2.05
AOZ-D, 240 134 30 12 2.05

VR TN E R T
Note: The ion with " * " is qualitative ion.

1.3.5  FEREON B HE

4 b I o Ml A A B A it 23 91 3 e # PR) 35 Jo A K HH IS ) 8 SRy s o AR, 0 o P R i )
S S TP [A]— 40 O A b v R R AR 22 U R A T L BRSO PR . FE RN, (MEY) 1A X UF

75 A bR AE 2R 1 RbR
ME% =\ b B )X 100%

Forbr, 80%<ME%<120% Hf, FEJFE0N ] 220 ; ME% < 80% 5 ME% > 120% i, J& il il s 5.
1.3.6 FHabF 5 4

F| ] UPLC Xevo TQ-S micro i i R AH (0,35 £ B i 1% A R GE i £ (1) Waters MassLynx (¥ & i
Ak, 3454 WPS F Origin 8.5 #4748 4b #1543 47

2 5 R 5308 (Results and discussion)

2.1 UPLC-MS/MS il % fiif 5 Wk i 25 25 1 7 vk i e AR 752
“ARALFR 783 4544 -1-20067F1“GB /T 20752—20067 7 7 rf ¥4 it F B B Ve M 12, i 2 o R A 40
5 R 40%, = LA A HLAE 5 B ik o) B R W] i HL i g R TE 585 535 T 0.3% LR LG i
0.3% LRI, 25 AR Z 0] 40 8 BE i P, (H AMOZ A7 73855 0% B8 ) B0, AR S 7E L3 2 Ay
LA B, XA PG AT A O R T T
2.1.1 @IE AR
0.1% 14 FH R 7K T V0 A0 38 3t sl AH Y, 3038 1 48 DL 0.1% Y R /K I W AN RS AE R i sl Al 4300 5 %%
TE Agilent Eclipse Plus C (1.8 um , 2.1 mm>100 mm) #1 ACQUIYUPLC BEH C (1.7 um , 2.1 mmx*50 mm)
PIFR TSR 1Y 4 B RSCR . RIS B BEARAS TN BT R A € 1 0 R A 2 ) R R, H 4 R Y
I3 B RO A5 ARV B (0.1%) FY IR 109 5 i R 6% 2R RS 8 1 18 AL R0, i L 0.1% HY R 7K i W
0.1% W R CNEVE R shAH; BT B AR5 52 0 X DL 58 42 45 85 78 45 BE VeI v e 8247 78, SIOR A B vk
JiE. 22 Sh S FRAAIRAK AN S T A2 2%, S al O KA fat AR AT € 3 A rh B BUR N A B O, IR IR B )
RIS 5%(0.1% HR 206 ) HAE 2 min WRFSEHG MR, &b G WITE Cig AP IR B 1G58, BESRE 1L
B 2 90%, DIkE| 4N 25 PUsve it B 9. K 5 0 LB 90% B A 0146 HL ] 5%, 7840
B EOTERE, NN — ST IR A LR R S B (R SR T 2 4.5 min N, AHEG T 2 AR UE TS 2, & 0E
Wi br A P ar, D0k 6 BE VR IR P UL K 1.
212 BTk pmiil
K IE B 7 (BSIY) By B 432X, X 4 Fofr il 55 kg £ 368 400 B G N AR 73 ol R AT — SR 5 1 4148 0 4
A5 re Ve 1 PR 85 [MAH], 7R85 53 125 1 Y A B 40 5 e AR AL R s i B 0 e 1 Al
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PR B, 7L AR T B A R A D BE S B RRAE AR R B B 0 5 R R 3 A K, e A LA
m/z H 291.185 fHESF T 55 FH1 166.100. 134.089., 134.069 (1) 3 /N F B -2 J W i B85 1~ %k, Jo 3% W
25436 SR B 657/2002/EC SHEAER (WL 2).
2.1.3  FEATETRI PR

T fEgn | B R R RS R RO, B AL BRI 2 8 IR Y. BRAT AR vE R R K
WA BRI 22, 1 H A0 Ve R G F AT oY A A s, AR RS K 0 e s R e 1
2:1.4:1,6:1,8: 1,10 : 1, BE N A TR %5 B 0952 52 s 00 (0035 3). 45 R o, AN [ L i R
P 7K BRI AR TSR AE 89.8%—95.8% Z[H], 5 %5 BEAE 3.8%—6.3% Z[Al. Horb, LhfG 1« 1 1, [A]
W R ARG 5 B 4R B R i, 43 9 M 95.8% F1 6.3%. e 14 I i Y B S5 /K Fe el 1 - 1.

R 3 RIE RSB [T 20 FIAS % B ) S0 (n=6)

Table 3 The influence of different proportions of washing liquid on recovery rate and precision

FF5 No HIEE : /K Methanol : Water MR /% Recovery K% 8 /% RSD
1 1:1 95.8 6.3
2 2:1 89.8 5.9
3 4:1 90.1 5.7
4 6:1 93.1 6.0
5 8:1 94.3 6.1
6 10 : 1 93.7 3.8

2,14 SGHEGEEE IR PR SR pH AR Y

A= A 52 0 ' JR SR A 15 M 2, 0 4 () e 32 A e ook e £ R 400 A0 405 A= 0 43 S 8 1 H T
6 R IR G Y A5 10 T 25 SO IR B A 2, & B 4 AT AR 2 52 B St HLARURRR AR — 3. o,
AMOZ X e R Rk, H [EEIR CE 6 h J5 AR JLT-5¢ 22 53 fff s AHD X't B A fiUsk, H (] 6 R
TR 6 h BTATAEY & AR AS, MiCE 6 h 5 H L 18 43 ; SEM il AOZ MIX A5, fHK At ] H
[i] 't B 2 1 AN R 2 B 1) 43 4 AT A= 0 16 0 I RE DI 55 10 R T30 A AR ) & i L AN L DR %
T RRESEAT AL, LA AT AR 0 B 43 A, (TRt v 00 1 R, sl S {1 B 2 1) s .

VSV Y pH X RIS B 5% i R HLIRAT 7 vk TARRCR BN, 4k 783 5 /A 44-1-2006 5 3CHk T
b — MR A 3—5 mL 1 mol- L™ B2 & —FIA W EE 1 mol L™ MY S A AL BRI R IE Y pH, X 2877 1A FE
AT pH 3 S5 A A U PRI e 88 R, T A K ARV P I T % P A TR T AR IE R BUROR . SOAR SE B A
pH{E 4 5.5. 6.0, 6.5, 7.0, 7.5, 8.0, 8.5 55 7 M EE N 20 HISE M A 3 mL 1 mol L™ BER A —FIV I, 7
G3 R TETR 518 UG M W, T 2 mol- L' (W &L A AL BRI IR 59 pH, pH. 195 YOI 5 I, A5 B4 A
REANE BT IC SRR, 27053 IR BEK A A Ak BOTR A I T, R h A R 743 . 18 1 S50 %
AN pH 2540 4 B Sk mi A i el e (LA 1)

1207 msev W AMD R AMOZ [T AOZ
100
80

60

Recovery/%

40

20

0

5.5 6.0 6.5 7.0 7.5 8.0 85
pH

1 KRJA] pH 25T 4 Tl mk i A 4y [l i

Fig.1 Recovery rates of 4 nitrofuran metabolites under different pH conditions
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A 1 Al g, ASTR] pH 250F T 4 B 3Lk mg A gt A= 2 1) [BLISCR AN TR Hod AHD A1 AMOZ 3% pH
S M R, 4 pH I 2 55 81 (7.0—8.0) B, 4 HEIA 5 90% Kz LA I Ay ISR 4R, 14 pH (AR sk
I R, H 2t DR i R KR M RIS i PR AT R A A 0 AR G . PRI, VAR pH AT &2
7.0—8.0 3 [l P, N4 4 J A BRI ), A5 5CHE R TAESKCR, 1R RRASARAT S = A [T iR,

2.1.5  FEHUA RS SR BOR 0 % 42

T BRI £ A B R ) L AL 3 e A AR B U B BB SR X LE T 4. 6. 8. 10, 12 mL AR[AlfE
M A TR QBRI 1—3 5 10 mL AHFRMABURE N 4 4R R4y 2 R (5 mLx2) Fil 1 ¥ (10 mLx
1) 3B, X6 [ i sz i (L6 4) . SE86 2287, 241 10 mL £ R £ PR 4 B 2 YR [l jie e d vy, 3] g
AR L AR TS T RIS, 254 BUAS 5850 A 5C; 1 8 mL Al 10 mL £ R £ g 3 IRARHRAT, [l
RRINE 10 mL 418 S FERHEIL 2 YOAH 2, D5 2 AR Fnest ] 25 1, X000 e A4 #E DL 10 mL 1R g 4
B2 k.

T4 R [EAEIOE A A B R (B (n=6)

Table 4 The influence of different extraction solvent volume and extraction times on recovery (#=6)

PR RFIARFL Solvent volume
Extraction times 4mL 6 mL 8 mL 10 mL 12 mL 5 mLx2 10 mLx1
1% 85.2% 84.7% 85.0% 88.0% 89.6%
2R 92.0% 94.3% 96.0 96.8% 94.2% 92.6% 88.0%
3K 87.9% 93.7 96.5 96.5% 93.4%

2.2 BV B

0 YRR R U 52 2%, UPLC-MS/MS 7 i R v, HARIL S 2 %0 70 A 25 R i LR 48 4. 5%
B-$e MR Wk 7 B JFOR BTS04 i i ARE Al T R EE SRR PPAN . SE3e A (L 5), £ S B8 1 e £y
4 AR B TN 34 A 80%—120% 1 I P, RIVEE B8O AN W Ak s fefie i rp, 4 R Qi 2 e i
DRy SO 9 AN AR AR R, AMOZ, AHD R 3 2 5 ) 200, SEM, AOZ WU 35 31 Ay 5 Jo 18 5i8 240V,
AT T LA U A 5 6 7 A P50 e o B . AR S 6 R P 6 RO 12 M) S s o AR T £k, 4545 TR 3R N A
WAl SR 52 e A B D, DA T i g 2 A K

RS APk A TR [F) 575 £ A i RO

Table 5 Matrix effects of four nitrofuran metabolites in different cultured fish

] FEFUHUV /% Matrix effect

Analytes 1, Snakehead fish fiff Silver carp fillfi Crucian carp Hffi Grass carp

AMOZ 97.9 126.3 73.5 101.3
SEM 103.5 121.5 123.6 97.5
AHD 99.2 126.1 77.6 99.3
AOZ 106.3 130.2 129.6 112.7

2.3 ZMEXRFR. 5 BRAE PR

7 UPLC-MS/MS It b 4 P 4357 1, 559 450 00 vk T 7 89 7 6 LA 200 A o) Bl
2, 13 4 2o YRR R BT PR Bk A B M R (LR 6) . SR PR WO, 4 Bl Lk i AR
HYITE 0.1—20 ng-mL " 2P Bl N 2 M 5C 3R R4F (/20.9953) . LANR B AR5 73 il T 3 %A 10 F5 1 5
6T 7 4 0 I e g 97 02 B 4G U BR (limit of detection, LOD) F15E £ R (1imit of quantitation, LOQ), 4%
PR BRIy 0.25 pngkg ™!, A2 RN 0.80 pg-ke ™, RIAAT; A RFUZHH .

R 6 RGO o A O I A O 2 1 O FR AT A PR
Table 6 Linear relationships and detection limits of nitrofuran metabolites in the matrix of cultured fish samples

i VAL LT TP {(O) B/ (pgkg™) AR/ (ugkg™)
Varieties Analytes Linear equation Correlation coefficient LOD LOQ

i AMOZ y=0.715724 x + 0.0548122 0.997423 0.25 0.80
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b SrHTH) 2y LIES (D) KB/ (ng-kg™) Y/ (ngkg™)
Varieties Analytes Linear equation Correlation coefficient LOD LOQ
SEM y=0.660234 x + 0.070156 0.998871 0.25 0.80
L i AHD »=0.655721 x + 0.0891361 0.996414 0.25 0.80
AOZ y=0.851029 x + 0.0264705 0.996372 0.25 0.80
AMOZ y=0.14741 x — 0.0440801 0.998282 0.25 0.80
» SEM y=0.177392 x — 0.0182822 0.997467 0.25 0.80
et AHD y=0.124583 x + 0.0116315 0.995397 0.25 0.80
AOZ y=0.169779 x — 0.0155245 0.999737 0.25 0.80
AMOZ y=0.735794 x — 0.0498112 0.998424 0.25 0.80
SEM y=0.760354 x + 0.060856 0.995881 0.25 0.80
i AHD »=0.605711 x + 0.0881371 0.995412 0.25 0.80
AOZ y=0.801019 x + 0.00674701 0.997370 0.25 0.80
AMOZ y=0.14741 x — 0.0440801 0.998282 0.25 0.80
. SEM y=0.177392 x — 0.0182822 0.997467 0.25 0.80
o AHD »=0.124583 x + 0.0116315 0.995397 0.25 0.80
AOZ y=0.169779 x — 0.0155245 0.999737 0.25 0.80

2.4 DR SR
WERFRIN 3 g Lo fily | fifeft | B8 £ F0 RS AAAE S, 2300800 1.0, 2.0, 10.0 pg-kg ™ AR EEM I L), 1 |
oL R 3 MR BEKE T EA 6 IREEE, TR R MISCR AR 2 B 45 R, 1O EAE 1.0—10.0 pgkg!
WK T (-2 ISR AE 97.6%—107.8% 2 [8], AH X A5 1 i 2% (relative standard deviation, RSD) 7
3.1%—9.6% Z 8], 55 FRAER I 43 B 9 223K, I 45 R L3 7. 25 A P rh s 10.0 pg-kg ™ 1RAR X
H AR AT A9 5 1 L 2.
R 7 WA LR R 355 £ A R IR [ R S R (n = 6)

Table 7 Recovery and precision of nitrofuran metabolites in different cultured fish (n =6)

1.0 pg-kg™! 2.0 pgkg™ 10.0 ug-kg™
WA T g Ug-kg _ Ug-kg _ Hg-Kg _
Analytes Varieties 52/ % K BE /% I3/ % R BE /% T3/ % R BE /%
Recovery RSD Recovery RSD Recovery RSD

L fil 98.6 3.6 99.4 5.6 99.3 3.3

ity 99.1 42 98.4 6.1 99.6 4.1
AMOZ

il e 98.1 4.4 98.1 5.9 99.0 3.9

Al 102.4 3.9 99.4 7.1 97.8 4.4

1, il 98.5 7.1 97.9 6.0 98.3 6.3

fife £, 97.9 9.1 97.7 5.4 97.9 7.1
SEM

fiifts 97.7 8.3 99.2 6.0 100.6 6.3

il 99.3 7.7 105.6 7.2 99.0 5.4

il 97.6 6.1 101.4 7.4 98.7 3.8

i £e 97.9 43 99.0 8.2 99.4 4.5
AHD

i ¢4 100.3 73 102.1 9.6 98.2 5.1

Fifh 107.8 6.3 99.7 8.1 99.6 55

L fil 99.2 8.1 105.2 7.4 99.3 6.0

ity 98.1 8.5 99.8 7.9 98.6 6.3
AOZ

il e 101.2 7.9 104.1 9.5 100.4 5.7

Fif 99.3 8.0 100.9 8.2 107.7 5.2
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Fig.2 Chromatograms of blank fish samples spiked with mixed nitrofuran metabolite standards (10.0 pg-kg™)

2.5 SEBRAE AL BRI

K FH A 5 ¥k AN G2 bR vE 732 GB/T 20752—2006 4353l %53 115 37 BEM LA B A 36 LR A T FRFE IR 7K
o (il ik fn | Bl fn | BA0 4% 9 LR ) T il i il 5 ok iR S AR I ) B S A i (AOZ R PE{E 5.50 pg-kg ',
HEHTE M 1.74—9.26 pg-kg's AMOZ $5:EA{E 5.75 ug-kg ' EAHTEE 1.94—9.56 pg-kg ) AT, 2%
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Table 8 Quality control test sample validation results

e b N K458/ (ug-kg ™) Detection results
Sample label Analytes GB/T 20752—2006 ViR
BirERE#H AOZ 5.70 5.80
g R4 AMOZ 5.40 5.55

3 4518 (Conclusion)

A S8 38 3 XA A B AU ES AR AR LAk, S T — I T R R A 3 - R B T S
(UPLC-MS/MS) %f N T35 iR K fih AHD, AMOZ. AOZ ., SEM %5 4 i 5 i i 25 1 35 4 0 4G ) 43 B
J5 5. SRR A AE 0.1—20 ng-mL ™ Y5 LM OC R R AT, HHC R E34>0.9953, i th FR A& 2 R
3914 0.25 pg-kg™. 0.80 pg-kg s 7E 1.0, 2.0, 10.0 ug-kg™ (9 3 MR IKE T, 35 [l R AE 97.6%—
107.8% Z [], FHXHr i 25 RSD 7E 3.1%—9.6% Z[8], Jyik~AFahn Y RE I 12 [ 28 24 % B ARG I A 22K
2T T B R WERA AR, T N TSR FE IR K i Sk MR 2 A 4 108 R A I 2 4 T ) S
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