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C18 35C 0.1% (v /v)
:MQCA 2 ~500
pe/L (r?) 0. 990; . . NN MQCA
0.90.1.51.0.94.1.04.1.62  1.80 pg/kg 3.00.5.02.3.13.3.46.5.40.6. 00
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Abstract: An ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/

MS) method was established for the determination of 3-methyl-quinoxaline2-carboxylic acid
(MQCA) in animal tissues and aquatic products. The analyte was extracted with 0.2 mol/L
hydrochloric acid. The extract was cleaned up on a Bond Elut C18 cartridge. Then the eluate
was collected and evaporated to dryness under nitrogen gas at 35 °C. The residue was redis—
solved in acetonitrile containing 0. 1% ( v/v) formic acid. The identification was performed by
multiple reaction monitoring in positive electrospray ionization. The quantification was done by
external standard method. The calibration curves showed good linearity within the range of 2 —
500 pg/L with the correlation coefficients ( r®) greater than 0.990. The limits of detection
(LODs) of MQCA in pork swine liver pig kidney fish prawn and crab were 0.90 1.51
0.94 1.04 1.62 and 1.80 pg/kg respectively; and the limits of quantification ( LOQs) were
3.00 5.02 3.13 3.46 5.40 and 6.00 pg/kg correspondingly. The recoveries of MQCA in
animal tissues and aquatic products were 73.6% —89. 0% at the spiked levels of 3 —100 pg/kg.
The intra-day relative standard deviations ( RSDs n =5) were less than 15% and inter-day
RSDs (n =3) were less than 20%. The results demonstrated that the sensitivity accuracy and
precision were fit for the requirements of veterinary drug residue analysis.
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o (FAO) /
( WHO) (JECFA)
1995 MQCA
. 2003
MQCA 4 ngl/kg
50 pg/kgo
7
3- 2-
MQCA
( HPLC) . -
(HPLCUV) * . - (GC-MS) ° .
- (LCMS/MS) "
(PCR) " . .
B, HPLC
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14 -16
UPLC-MS/MS .
. NN MQCA
1
1.1
ACQUITY UPLC™ ( Waters

) Quattro LC (

Micromass ); Bond Elut CI8 (
500 mg/6 mL Varian )

0.22 pmo N N ;

-20

1.2
MQCA (100 mg/L) :
(10 £0.01) mg 3- 2-
( 94% Dr. Ehrenstorfer )
100 mL.

4 C 2
o 0 0.1%(v/v) o
1.3
: ACQUITY UPLC™ BEH C18(50 mm
:0.3 mL/min;
0. 1%
1o

x2.1 mm
10 L.

1.7 pum) ;
0.1%

1 MQCA
Table 1 Gradient conditions for the analysis of 3-methyl—
quinoxaline2-carboxylic acid ( MQCA)

t/min  @(Hy0) " /% o Methanol) " /%

Gradient change

0 95 5 6
1 95 5 6
3 40 60 6
5 95 5 6

1) Containing 0. 1% ( v/v) formic acid.

1.4
: ( ESI);
; : ( MRM) ;
2.8 kV; 1150 C; 1300 C;
; o 0.40 Pa
478 L/ho 215 V; MQCA m/z
189 m/z 171 m/z 145 m/z 143,
m/z 145 o
1.5
2.5 ¢ 0.01 g) 50
mL 5 mL 0.2 mol/L HCI
2 min 6 000 r/min
10 min 50 mL o
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5 mL 0.2 mol/L HCI o
3 o 4 °C 7000 2 mL 1 mL 4 mL
r/min 15 mino.
50 mL -20 C 30 mino. o
C18 5 mL 3 mL
0.2 mol/L HCI ;
o 2 mL 1 mL o
4 mL
35 C o 1.0 mL 2 mL
12 000 r/min 10 min o
0.22 pm UPLC-MS/MS . 2.3
1.6 MQCA
C18
2.5.10.50.100.200 ACQUITY UPLC™ BEH C18 .
500 pg/L 10 pL o o
MQCA (y) MQCA
(x) o
. MQCA : .
2 o 0.1%
2.1 0.1%
MQCA o
MQCA
15-17 . .
e \ 2.4 UPLC-MS/MS
$20 . MQCA m /z 100 ~300
o MQCA m/z
2 . 189. 06,
N 1 m/z 145. 11 m/z 143.15
N . m/z 189.06
N pH & 0.2 mol/L m/z 145. 11 o
MQCA . MQCA
( 1.4 ), 2 a-b.c
° i 9.78¢5
MOCA . 100: 145.11
80% -20 C 30 min Té 80 7
cis . T 0]
2.2 g 40; 143.15
MQCA ol
; 11799127 g7 17109 189.06
MAX SCX ° 0100‘ . iﬁo 0 160 180 . 200
MAX.MCX.HLB.C18. miz
CI8 1 MQCA
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Fig. 1 MS/MS spectrum of MQCA
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o 3 MQCA ( RSDs)
2.5 . Table 3 Recoveries and relative standard deviations
(RSDs) of MQCA in different tissues
RSD /%
2, 2 2 ~ Sample (Add;;(d/) Rezovirsy)/% Intra—day Inter-day
500 pg/L e o (n=5)  (n=3)
0. 990 Pork 3 78.2 11.8 15.4
10 83.6 14.6 14.8
o 50 81.7 10.2 16.9
(S/N) 100 89.0 13.3 16.2
3 ( LOD) S/N 10 ( LOQ) Liver 10 84.5 12.7 12.8
50 73.6 13.9 14.8
( 2) . 100 78.4 14.0 13.6
235 4 Kidney 10 76.5 12.8 15.3
>> 50 88.1 10.7 14.8
100 80.4 13.6 18.2
MQCA 50 Fish 10 75.5 1.5 12.6
pglkg 4 nglkgo 50 78.9 14.2 14.5
MQCA 100 82.6 12.9 16.4
Prawn 10 76.9 13.5 14.7
° 50 80.2 11.6 13.5
NY5070-2002 { 100 84.6 12.2 16.0
>> Crab 10 79.3 14.0 14.1
50 84.6 12.5 15.7
100 87.5 10.9 16.6
1.04 ~1.80 pg/kg. 3
2 MQCA N
. (LOD) (LOQ) UPLC-MS/MS
Table 2 Calibration curves correlation coefficients ( r2) MQCA °
limits of detection ( LODs) and limits of quanti—
tation (LOQs) in the different animal tissue ma—
trix spiked with MQCA C18
Matrix source Linear equationz) 2 LoD/~ 10Q/ UPLC-MS/MS °
(ng/kg) (pglks)
Acetonitrile’  y =15.78x +88.25  0.996 - - A A
Pork y =18.97x +157.9 0.998 0.90 3.00 N
Liver y =37.11x +286.2 0.997 1.51 5.03
Kidney y =34.57x +519.7  0.992 0.94 3.13 MQCA s
Fish y =38.76x +227.1 0.998 1.04 3.46
Prawn y =5.574x +78.77 0.999 1.62 5.39
Crab y =15.18x +40.35 0.996 1.80 5.99
1) containing 0. 1% formic acid. 2) y: peak area; x: mass 1 Luo M G Chen Y Z. Meat Research (

concentration pg/kg. Linear range: 2 -500 pg/L.

2.6
2.5 g( 0.01 g)
3.10.50.100 pg/kg
4 10.50.
100 pg/kg 3
o 1.5 UPLCMS/MS
o 5 3
( RSD) RSD. 3
MQCA 73.6% ~
89. 0%, RSD  10.2% ~ 14. 6% 15%;
RSD  12.6%~18.2% 20%.
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