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National food safety standards-

Determination of quinoxalines residues in animal liver and muscle by liquid

chromatography-tandem mass spectrometry method
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B A A RESL, B IRFI N al, AKCHTF A GBIT 66828 & 11— 2K .
51 R
5.1.1 5 (CHCND : faifhl,
512 HE (CHOH) : tajali,
513 HR (HCOOH) : fhiftaf,
514 1ECkE (CeHia) -
515 #EE (HCD .
516 ZJRH (CHCOONa) -
517 2K (NHsH0) .
5.1.8 J/KLEE (CoHsOH) .
519 ZMALMBE (CiHgO
5.1.10 &M (NaOH) .
52 &RECH
5.2.1 2mol/L VA : EHUKEEER 167 mL, H/KWRER 1L, R
522 0.1%MMIAER: BT 1mL, AKMEE 1L, R,
523 0.1%FROFHEH: BIWPKR 1mL, HOBEMER 1L, B,

5.2.4 pH7.0 ¥ 0.05 mol/L ZFRENA: FREL 4.1 9 LA T 900 mL 7K+, A 2 mol/L 2
FRVEVROH T pH £ 7.0, MIAKEI 1L, 1.

5.2.5 Myt BEUFEE 10 mL A1 0.05 mol/L ZFERENIA TR 190 mL, YRZA1.

5.2.6 VLMi: BEUHEZ 2 mL M ZER 28 98 mL, R4,

527 ZIEWAMIECKER: ECkhmANDE BN, RoRGESE, LR
VAT 1E CBeda v -

53 frfEm

5.3.1  WENENHK-2- 32 i A 3- H BEmEIEIRR- 2- R B AR ME T, & 2350>98.5%:

5.3.2  WENENHK-2-32 iR -D AR 3- H BLmENEIK-2- R R-DAbRE i, % 535>99.7%:

533 i A REEMRHEM, &5 >99.3%;

5.3.4 it A ZREHEE . A AR A AR R R (SRR E S RIRRRIE), SE
%1>98%, TEULPRA; B G AR HEY) T -

5.4 tRERRECH



5.4.1 WELEMR-2-FRER A 3- I HEWELEMR-2- R TRPR G 2V (1 mg/mL) = FREUELEMR-2- 1R
I 3- RN 2- R AR HE i 52 10 mg, FEEFRE, BB T 10 mL iR s T, H
FEE BT E A B ZIE L. -18°C UL N BB, A 6 M.

5.4.2 WELEMR-2-FRIR AN 3- H B NEN-2- FRIR VR A bt FPHIT (10 mg/L) = HERA RS HUE HEE nhf
-2-FRIRAN 3-F S IR REMR-2- R MR ARV i #0955 L mL, T 100 mL F &I, Fl B E 2
-18°CLA R GIRAT, AR 1.

5.4.3 WEVEMR-2- SRR 3- F B IENE-2- FR IRV A ARvE T ARV 20 Ve B AS BB R - 2- R TR
13- F SRR b - 2- SR IR VR & bR AR 1B 0.1 mL A1 mL, 10 mL &&3A, PR
SE AR A 100 wg/L AT 1 mg/L FIFRUE TAER .. DU .

5.4.4  [FILLER PIFRESIR (1 mg/mL) - FREUAEIE-2-F2[2-D4 I 3- H EEWELER-2- 12 R-DA4
FRAE %21 10 mg, KB FRE, 209 B T 10 mL kgt i, ) PEE Mt E B2 L.
-18CUA NG IRAE, A REN 6 4N H .

544 RBEWERFEE (10 mg/L) - AEFFE I FEIAL R W AR RS 1 mL, T 100 mL & &
i, BRSO ER . -18°CLA NG, AR 1M H.

545 JREWIR LAEMR: WEFBIURS AR 1 mL, 100 mL &, HH BRI
SE A UK FE 100 pg/L HIFRE TAEW . DLAHILAC .

5.4.6 MEVEMRKZGVI AR ERE AR (I mg/mL) - BRIV A CRER M. B4
WS i AR R T AR R B 10 mg, AEEFRE, A E T 10 mL AR S Rl
t, BRI E A EZIE L. -18°CLL MBS, AR 6 MH .

5.4.7 WEVEMRKZGVI AR A PR E AR (10 mo/L) - HERRES HUB AR AR
HERESRIRA 1 mL, T 100 mL FEMH, HPEMREER. -18°CLL M ROLIRAE, AR 1
MH.

5.4.8  WENEMRIS W — SR A FR AL AR RS BB — SRR & AR o )
0.1mL A 1mL, T 10 mL A&, FHHEERBE R BGRE Y 100 wg/L 11 mg/L HFR#E
TAEW . B IAL

55 #Ht
55.1 #kaadyEas CEAERD . B RME, fLIE 0.22 um, BiMEREAH 2
55.2 RATMHE FAHEFHARCME (MAX) : 60mg, 3mL, Bif4#E.
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6.1 VRAH - B T R L FE B S TR
6.2 HTRV: EKE001lg.



6.3 i KF: B 0.00 001 g.
6.4 YA FIE T 10000 r/min.
6.5 fRIEECHL: 6000 r/min DAL,
6.6 ZINAEIRYH

6.7 EAEBIFGEAL.

6.8 JEH A KA.

6.9 ZEMAL.

6.10 [HAHAHCE &

7 ABHEHSRE

7.1 AR

WO R o R R 1 S A Y, e, IR .

a) WU S AR, R AR

b) WFUE R AR, AT R

©)  HUAFEMA ERES, WS IIE R BEIARUE TAEM, AF 2 R ek .
7.2 HHENERE

-18°CLA M R4 -

8 MELE

8.1 WENEN-2- R WA 3-FH L IR -2- F2 R Ry A v
8.1.1 FEHL

FRECGEEL (240.05) g - 50 mL R E.OE T, MRS P FRAE TAE 100 b, g’
5], WEGEE 20 mine NN 2 mol/L ThERIAW 6 mL, JRAEIRZS], T 80°C/KIB IR Kfi# 1 h,
45°CKiEE A 15 min. WA A 2 =R, UK pH £ (720.5) A4y, 4°C, 12500 r/min
B0 10 min, B BIEREEE Y — 50 mL BHOE P, IMAIECKE 7 mL, JRjE 1 min, 4C,
9000 r/min .0 5min, #FE EE, NEBHRAH.
8.1.2 ik

[ FH 2 H/IME AR R EE 3 mLs 7K 3 mL y& 4L, B ok & A Ao A, FHkBE 6 mL
WRGE, TN, PR 3 mL el H AR, WERVERG, T 45°CAKIB R AWRT, i
N 2 mL IS ARARE, WAE 30s, id 0.22 um B HLIENE, AEIBURE (- B T 5T A N E
8.2 MENEMR 24 W — AR AT AL BT v
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8.2.1 f&H

FRIUARL(220.05)g T 50 mL #RL O, I 2 BiENER (B4R 1 ecmD A2 10 mL,
TRIEIRAT, BRRRIRE 10 min, 37°C/K¥EE S 10 min, T 4°C, 9000 r/min £5.0» 10 min, 4%
BB E S — 50 mL B0 T TR 05 10 mL BRI K, A IR RS .
8.2.2 1k

T R BRSOV RN Z AT IE 256 20 mL, JJE 1 min, T 4°C, 9000 r/min &L
10 min, 7% B2, FREEREREEGOMT, Fe 2R 2T INFEE 2 mL Sk,
PaE Lmin, T 0.22 um A HIIERE, BEBUHE - 5 50N € .
8.3 FrAERMZLAIHIR

73 5 F HLL100 g/ L1 A IERHR-2- 22 1% 1 3- R L e R Ip-2- R R R A Atk L AE¥R0.1. 0.2, 0.5
mL 1 mg/Lf IR -2- 2 2 1 3- FF JEE s bR - 2- JR R VR & Al T /E¥20.2. 0.5, 1 mLT-6M10
mLZE R, 100 pg/LIR AN bR TAERO0.5 mL, I FREERBOESR, H15 A FRIKE N5
ug/LII1. 2. 5. 20+ 50F1100 ug/LHI R FUARER T - 150.22 pomEJEE,  AH AR € 0% - B IDC T 1
M5E o« DA 2B 10 WET AR 5 PR B 1R T AR 1) EU AR A ARAR , A SRR AE VA VAR BE S
ARk, StlbruE gk, SRR REANASE R 5L
8.4 MzE
8.4.1 WMEIESHE %Mt

a) fBif4:: Biphenyl (50 mm>2.1 mm, 5um) EiAH4%

b) VANAH: 0.1% BRI, 0.1% IR LM s

¢) Jiti#: 0.25 mL/min;

d) #BEFEE: 5L

e) fEiE: 30°C;

£) BREEDRML, BREEDRMRR T WKL,



R 1 BB

i) Cmin) 0.1% IR (%) 0.1%H R LG (%)
0 100 0
2 100 0
6 55 45
8 55 45
10 100 0
13 100 0

8.4.2

[ BT 525 2% AT

a) %%/}E

b) HHi77 = IEE A
o) KT R NI W IEIRR-2- 2 i AN 3- FH A AR - 2- R TR )5
BRI O AR
d) HmISEHE: 5500 V;

e) %%ﬁﬁ%g

600°C;

f) AL TT: 40 psi;
9) FHAET): 55 psis
h) HiBS % 77: 50 psi;
i) Vi B A]: 50 ms;

Frd P sE Ve 8 B B0 AR I 1) 25 A7 Hl S Ml e B 2 2 IR 2.

R2 FFINNENE S RE B BTN AN B 25 7% o R AR BE B S

ST EI A2 EVER TR | EEE TR | AEEE | R
m/z m/z (V) (eV)
E R IR IRR-2- AR R 175.0>131.2 | 175.0>131.2 70 21
175.0>129.2 114 28
WEEIR-2- 2 2-D4 | 179.2>135.1 | 179.2>135.1 107 19
3-FH LN EmR-2-72 | 189.1>145.3 | 189.1>145.3 107 19
iz3 189.1>143.1 80 25
3-FHEnEEmR-2-72 | 193.1>149.2 | 193.1>149.2 60 21
fiz-D4
EPEHT | AR T - 187.1>159.1 79 28
i - 275.2>247.2 80 26
i — AR AR - 231.3>143.0 68 30
it — A ng L - 232.3>142.9 78 34




8.5 MEE
8.5.1 WENENR-2-FR BRI 3- FF SN IbR-2- FR BRI 52
85.1.1 JEMIE
FEAR RIS A T AR VAR ASF U IR 1) D B F 15 5 A A T i I ) % B ) ffv 22

FE42.5% 2 N, FLAE it A A 2 0 3 1 1 PR X = B8 5 9 PEE 30 PR AR L o 8 368 I 1
SETER T AN R — B H ARV ZE Y £ 40%,

8512 EElE

G AIBCHIAN 22300 SR AR R UL RCAR VAV, 4% 8.4.1. 8.4.2 IR AU #5611, F 5 RiEL
%2 RURHE, PENEIR-2-FRER A 3- HI BRI -2- SR IR 1 N AR vk DA T AR EU BV ARdEVR S
VRV R A0 A7 P ) A 25 LA RS U PR e Y PR P o R b SR VR € % - 3 DR % 2% 1
N, PEREMR-2-FRIR . 3- IR -2- JR MR AR M VA VRURFAE BS 1o B 0 1 ] LB SR B
8.5.2 WEREMASSZ W — AR 2
85.2.1 JEMHINE

FEARTRGREE AT, PRI AR ST PP e L it — S i it — 3 L 4RO e —
SAUME T A DR B I 18] 5 A R VR o X 2 T O B R T 4R 75 7E.22.5%2 1A

8.5.22 wEEIllE

A3 B HI AN R ZH AU I SR VR R HE VAT, 7% 8.4.1. 8.4.2 AT AN 28 4644, 1E B s A,
M AR ST L i R . B AR R R i R SRR MR DA T AR B
BN E RSN PL = i s o S e WY L7 SN = ) 1 9 7L = o S e 1 e =
W LT RR VA R AT B o e 1] LB 3% B

8.5.3 MWEHIME. MG, R EEAME LR E

R A I IR SIS 24 0 1) B b i P - 2- R IR L 3- P Rk IR AR - 2- BRI 5 4 R e
R HARR B BR AN, BE DM il AR L B SR L B A AR i AR
ClFo BOWHE ., WG e AN ZEAT L B — S VA H I, U E A Y
(I ERERR-2- BRI« 3- F ik A VR - 2- 3 1 D WA R AR N2 PR SIS S AR 25 A A

8.6 ZTHIXE
Bz Ak, BRASINPRHEE ALY, R R AR R B0 52 20 Bt 47 AT 80 o

9 HBRITEMRAE

9.1 MEWE-2-FBATN 3-F IS - R B BN E
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R P IR - 2- 52 1 A1 3- HT S RR- 2- FRIR ) Pk B B %A e A sl A 3K (D

Ai XAl XCoXCi e XV
X =——1s = e, (1)
AjsXAgxCl xm

A

X — R A L ) IR -2- PR R . 3- FH AR MR -2- R IR VR B i, BT T e
(uglkg);

Cs — A RH I YA H A AR - 2- 22 T R 3- P R R WK - 2- 2 e N B IR B, B N e B T F
(ug/L);

Ce FEVA VB R IEE-2-FR IR | 3- Y FE MR- 2- SR IRIKEZ , FR AL e BT (uglL):

C 'S wof B VA VI P B IR -2- R IR L 3- PR S EEI - 2- BRI AR VR B, B A M T A T
(ug/L);

AR TR -2 R 3- B - 2- B R I T

Als ot e v e - 2B 3- FP BRI 2- B 4 b VT
A o v - 2B 3 PP ST - 2- B TR I W T

A'is it i e s BRI -2-FR R . 3 PP BB 2- B P B T
V i AR, AT (mL):

M _REEFRR, AR (@)
Ve SRR NTL ug/ kgl T, 1 ug/kgbA FARE & /NS R 267

9.2 BR_EIMPAE., R_SEGH. RS FEENE_SECERREENTE

BURE R I 5 2 il SO L A SRR — SR 2 OB B B A 5K
(2) 15

A

X s e AR 26 0, — SRR R, B B T T (ug/kg);



Co M v A 26 B — IR, BB BIE T CuglL)s
AR A 20— A T

As a2 MM — LA I T

V ke, RN (mL)s

M __REERE, AN (@)
Ve W EEERANT 1 ug/kg RN A B8, 1 ug/kgbh T 1 B 2 /N B R 207

10 MG ENRYE. ERENEERE

101 REUE

A AR - 2- 22 I 1 3- FH B WA k- 2- R R Ay HH PR 34°590.5 plkg, 58 =R Y124 1.0 porkg: it —
AOTR P, B A IRE . B AR U AR ARG PR ¥ 0.5 o/kg, E B PRI
N1.0 o/kg.
10.2  IEHRSE

WA R - 2- B2 R 1 3- FF R MR I -2- FR IR 7E 1~ 10 g/ kg I JEE 7T F I R 7000~
120%; fhi ~SR LM i SR AR L i SRR AR A AR AE L~ 10 g/kgidsin
IREETKP BRI J960%~120% .
103 AHERE

AR 75V R A R AR T I 25<15%, - LI MG A i 25<20%



Mt X A
(FER)

WM -2- 212« 3- H MM - 2- F R A N SR 25 Wil — S AR M S 4 B A0 T3 URICAS S

RA WENEIR-2-FRTR . 3- FH L MR- 2- SR R AN VBN SR 25 Wl — S A S A AR . L2200 T SAMICAS 5

&) B4 HE4F 2 CASS
WETENRR - 2- FR TR Quinoxaline-2-carboxylic acid CoHeN202 879-65-2

RN -2- R iR - D4 Quinoxaline-2-carboxylic acid-D4 CoH2D4N202 2244217-89-6

3- FH B MR IR-2- JR TR 3-methyl-quinoxaline-2-carboxylic acid C10HsN202 74003-63-7
3- LM -2-32FR-D4 | 3-methyl-quinoxaline-2-carboxylic acid-D4 | CioHsDsN202 2244217-93-2

e Bideoxymequindox C11H1N20 \

it S T Bideoxyquinocetone C18H1N20 80109-63-3

it — AR Bideoxycarbadox C11H10N40, 55456-55-8

it — 4 2T Bideoxyolaquindox C12H13N302 104634-22-2

10
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(ZERHE)
WK 2- 2T  3-F SEMAS MR- 2- JR TR e J P M B v ORI 188 7 1 3 PR DL BB .
SRR A 24 0 st — AU D B VR I 19 T B 13 P AL PRI 2.
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g |
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e |
Z
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K B.1. WENENE-2-FRIR AN 3-FH L IR 2- B2 R S e N A bR I VRURFAIE 28 1 R (i 1] (2 g/
A BB BRI : MR- 5200 WELEMR-2-FRTR-D4;  3-FHLMENEIR-2- PR 1R, 3- F JLmE N k-2- 72

2-D4.
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6.8e5

= m'z:187.1/159.1
U  5.0e5
5.
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5 2:0e5
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. 8:9e5
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e
t.
B
Z 1.0e5
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- 0.0"
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1.4e5 _ _
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& 1.0es
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B
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= 0.0"
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2.5e5 _ _
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-t'
% 1.0e5
E
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K B.2. WENEMRSE LG — AR bR E S AR IE B T R i B (1 g/

E: BEHEM ESITFRION: Bt =8 OB, B AR, I AR R T LR,
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