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Quick determination of 3-methy|-quinoxa|ine-2-carboxy|ic acid

residues in animal-derived food by alkali hydrolysis-solid phase

extraction-liquid chromatography-tandem mass spectrometry
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0.1,0.2, 1.0 pg/kg # F K F T, @l F A 95.6% ~
108.2% . AA T AR AR £ H 3.4%~14.3% (n=06), %N
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Abstract: A rapid quasi-deterministic quantitative method for the
determination of 3-methyl-quinoxaline-2-carboxylic acid (MQCA)
residues in olaquindox metabolites of animal-derived foods was
developed, by using liquid chromatography-tandem mass spec-
trometry (LC-MS/MS). The sample tissue was extracted by al-
kaline hydrolysis to extract MQCA, purified by anion solid phase
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extraction column, and detected by LC-MS/MS, and then quan-
tified by internal standard method. The results showed that MQ-
CA had a good linear relationship in the concentration range of
0.5~50.0 ng/mL, and the correlation coefficient was 0.999 7.
The detection limit of MQCA was 0.1 pg/kg. The recovery rate was
95.6 % ~108.2% at the addition level of 0.1, 0.2 and 1.0 pg/kg, and
the relative standard deviation was 3.4% ~14.3% (n=6). In
conclusion, the detection method above was accurate, rapid and
sensitive, and suitable for detecting and confirming the residual
amount of MQCA in animal foods.

Keywords: alkali hydrolysis; anion solid phase extraction
column; liquid chromatography-tandem mass spectrometry; ola-

quindox; 3-methyl-quinoxaline-2-carboxylic acid
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I QCA-D 5 HE i » A HY 5 A I B 28 20 B2 1E ) A
Bk B R 1 mg/mL 1) MQCA FRifEfg # F1 1 mg/mL
QCA-D, [FIf 2 N AR At 23 . BUEF—20 "CHY VKA . B 3L
WA, RIEHEZE, JHHEOK MQCA F1 QCA-D, 41 4k
it B VR R MR RO 1 pg/mL Hp D AR HEVE . I
BT - 65 0 18] A o 35 98 JH 0.1 %6 WY R UK I 9 I R 0.5 ~
50.0 ng/mL )[Rl 2 N A5 i 46 B 22 TH b ol T AR &
A R ZE AR 5 ng.
1.4 SRR

FRUL 5.00 g #3048 JF & ¥ 5)R & U RE B 50 mL 1y B
P E D RJE A 50 uL QCA-D, [Al i # N br b
W, A 2 mol/mL NaOH ¥ ¥ 20 mL. i® jiE ¥ 47,
60 C KIEAKMETFARMI MY, fFkMmAHEERG.
JH 10 mol/L HCI i W ¥ K i W& pH fHH % 1.0£0.2,
4 000 r/min B> 5 min, FIEREREE 50 mL BOE P,
A 20 mL iE 2 8. 4 E A 4 000 r/min #.0> 5 min,
EBRIECHZ. mELERIMA LR CE 15 mL, HjE
R # FIRE 3 min,4 000 r/min.4 “C 54 F &.0>5 min,
BEEZMRIBEHBE 50 mL X000, £ BwA
15 mL ZTRZPRE R — K. &I LR O BE T IF — X0 0l
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B T 156 mL BOA R0, BRI E T 50 CAKRWwE
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0.22 pm 75 AL UE B 38 318 o A VB0 HR BG4 . P AR T
FE .
1.5 #HEeiEEs

13 K % 2, Waters ACQUITY UPLC BEH Cys 5,
JEM (2.1 mmX50 mm, 1.7 pm) s @A B 35 C s bk
5 pls - 0.30 mL/min; JFEEIAH A:0.1% F R K&
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W TRBNAH B: B s B BE DR A2 :0.0~1.0 min,98% A;
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Table 1 Ion pair and cone voltage and collision energy of
MQCA and internal standard
B s 7 THET HEFL ilf 45
3T . o
(m/z) (m/z) R/ V et/ eV
145.0* 15
MQCA 189.0 30
143.0 14
QCA-D, 179.0 133.0 29 17
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Figure 1 Standard solution selection ion chromatogram
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Figure 3 Selected ion chromatogram of the added

drug sample

WS ARG A T AL AR B AR 5 TR T 4 Ak TR
WA, KR AR T AR W AE (4723 CHREG KB
SN 16 h L L it A o) R RE Bt LA R B 5 R K A I
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i HEAT KA . 3 g X e & B . NaOH. #é BE RAR L 7K fif i 72
FET K s NaOH e 8 1 2 /K A AR R & A8 13 kAR . R 3&E &
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1 MQCA B fE ¥ W 43 300 I 3l AR F s B 5 3t B
VW B K 0.5,1.0,2.0,5.0,10.0 ng/mlL, ¥ L) 0% T FL 2K
PALBR . MQCA JoT 5 ¥ B2 A 8% A A [, R AT 23 590 5 380 4
T A 2 R Tl 2R 5 S BT il R0 R 0 L T
L MQCA i 5 5 iy 26 min B {8 29 4 bk oE il 28 i o {8 1Y
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AR 13 BT A A B VR A R S S B Rk Y
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1 MQCA 2 5 b TAE Ml 4k #4707 Ik 2= 48 bR 40 . 45
REHLAE 0.5~50.0 ng/mL ¥R B H N, MQCA & R4
LM R G ML y=0.659 62 +0.085 5(R* =
0.999 7). HUBHM:AE &L 8 A AR Mk BE MQCA #5 #E 7
TR A5 VR 3 5 A A MR R L e B 14 T XA AT
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I MQCA KRR 0.1 pg/kg (S/N=3),
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A6 ASPAT . FTASAE SR R 1.4 J7 AL B, G ) e
BE 508 vk BE 22 L A [ iR, I g 6wl g 1Y TET i
AT H R O AR v AR 25 o 2% T 0 A [0 s 2% AR T A o i
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%2 & G AH MQCA 1 MR B ER
HAT AR
Table 2 Additive recovery and relative standard
deviation of MQCA in fish, chicken and
pork (n=6)
FEfh bR/ (pg s kg™ BIRER/% RSD/%
0.1 108.2 12.6
fo1 14 0.2 100.3 5.2
1.0 97.2 4.1
0.1 95.6 10.5
1 7 0.2 96.7 7.2
1.0 99.3 3.7
0.1 104.3 14.3
bran| 0.2 97.6 4.2
1.0 100.4 3.4
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