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YRR o RIS (ESIH) £ 2 ] Wi il (multiple reaction monitoring, MRM), WNFRIEE R . &R % IEAE 1~400 ng/mL
WREVE LR E KA, HIERBDKRT 0.99, 2 AR 0.5, 1.0, 5.0 pgkg EIRMUKETR, RN
88.9%~109.2%, AHXIHRUENRZEMETE 2.18%~8.57%(n=6). Jrikti BN 0.5 ng/kg. 45 Zrikbol . i .
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Determination of olaquindox and carbadox metabolites in animal muscle
tissue by QuEChERS-ultra high-performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the detection of olaquindox and carbaxyloxide metabolites in
animal muscle tissue by QuEChERS-ultra high-performance liquid chromatography-tandem mass spectrometry.
Methods The samples were hydrolyzed by hydrochloric acid, extracted by ethyl acetate, salted out by anhydrous
magnesium sulfate and sodium chloride, and fat removed by n-hexane. Separation was carried out on a Waters
ACQUITY UPLC BEH C;g column (100 mmx2.1 mm, 1.8 pum), with 0.1% formic acid (A) and 0.1% formic
acid-methanol (B) as mobile phases for gradient elution. Mass spectrometry (ESI +) multiple reaction monitoring

(MRM) and internal standard method were used for quantitative analysis. Results The method had good linearity in
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the concentration range of 1-400 ng/mL, and the correlation coefficient (r?) was greater than 0.99. The recoveries of

the 2 metabolites were 88.9%—109.2% and the relative standard deviations were 2.18%—8.57% (n=6) at the addition

levels of 0.5, 1.0 and 5.0 pg/kg. The detection limit was 0.5 pg/kg. Conclusion This method is rapid, accurate and

sensitive, and can be used for the rapid detection of olaquindox and carbadox metabolites in animal muscle tissue.

KEY WORDS: animal muscle tissue; metabolite of olaquindox; metabolite of carbadox; rapid pretreatment;

QuEChERS; ultra high-performance liquid chromatography-tandem mass spectrometry
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ZRaE, ATl MQCA il QCA fE S 5% B8 a0 [ PRt
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Organomation A 7] ); Milli-Q 4 /K #% (€ E Millipore 22 H));
IKA MS 3 JR i iR S 4 (2 1KA A H]).

3- HYBE mgs R Mk -2- R R (46 99.0%, 1
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A 20 mL BB, 200 pL HR, R4

R B AR R IE BRI 150 mL 1F C 4 fiid i B Eds
SRG, MEREBIESZ.
222 HeamATaE

FEEREM R W, KRR, fREE, B
LR, &, IR, Fksk. K58, @, IR,

PRI 5 g FESLCRE 2] 0.01 g), BT 50 mL HZE8.004
o, JA 8 mL 1mol/L ¥R, WAHE 1 min, (& 30 min,
FIA 10 mL ZfR 2. Fg, W€ 1 min, SRJFMA 3 g JOKEL
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223 RAREE- BRI ELT

(1) WA 5 1

3% A . Waters Acquity UPLC BEH C5 435 4F
(2.1 mmx100 mm, 1.7 pm); FLaHAH: A N 0.1 %H ER- KT,
B Jy 0.1%F -, Wi 250 pL/min; AEJE: 40 °C; #EFE
10 pL. BB BEBARF: 0~1.0 min, {74 20% B, 1.0~
6.0 min, 20%~90% B, 6.0~8.0 min, {f#F 90% B, 8.0~
8.1 min, 90%~20% B, 8.1~12 min, 20% B,

(2) iRk

IEB TR, MRM Z3HT 40 RIS HLE: 5500 V;

FASFH: 50 L/min; A HHE: 20 L/min; #BAIR
3#: 50 L/min; B FIRIEEE: 500 °C,
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oo 7B AT GG Hr, W e A R
100 MVz~200 iz, ffi5E T T b miz, 43 e R
BRI T FENERE T, VORTETENEEET.
femifE L . R A RS IS S . HAR TS S5O 1.

3.2 HRHEeERHFNRK

g BER: Waters Acquity UPLC BEH Cg ffiigt1:, Af
SZE MQCA H1 QCA AR B o TislAH /K2R 0.1%
R KIRR, DIMGSREF0R0% . BT HEER 2 G PiFh
A HUAST o3 B PRI 25 SR A 52 . 4 B2 RS AR R T sh AR,
MQCA 1 QCA HYH R IR 235124 5.2 min F1 5.4 min, SR
IR U, (E LEAGHIAE (i ISP A 2 B ) T4 o HY B A it
AT, MQCA 1 QCA WIREEATE 471K 5.7 min F1
6.0 min(JLIEl 1), ZERGINAE BT R AZ B2 By T4, Bk
TEFE 0.1% H R - H BEAE S I sl AH

&1 MQCA 7 QCA REARL AN RIESH
Table 1 Mass spectrometry parameters of MQCA and QCA and their internal standard compounds

(S AN BET (M2 FET (M2 Till 1 HiL /e FREH RN

143.1* 22

MQCA 189.2 1451 19 40
147.1% 22

MQCA-D4 193.2 1401 I 40
131.2* 19

QCA 175.1 1569 16 40
135.2% 19

QCA-D4 179.1 1332 2 40

T g R TR T
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5,66 QCA-quan
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Fig.1

MRM chromatograms of MQCA, MQCA-D4, QCA and QCA-D4
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7, MEEEVARKAAANGES 2, HILFF LR, g
LI, CRRCER . ZIE-2R ZHER(1:1, V)RR BGSCR [)5%
Wi, SCEGEEH UL 2. 255K, RA MR ER R BULH
¥, MQCA 1 QCA MR, HUORLNE- R B
(1:1, V:V), ZJEHRI PSR, Ntk 2R O BRAE
PRI

so [L__] MQca 1
/220 aca I % T
40
s T
T =
X 30
& L1
=
E 20
10
0 .
ACN EtOAC EtOAc+ACN
P2 SRIBGR RS2SR RS2 (n=6)
Fig.2 Effect of extraction reagent on extraction efficiency(n=6)
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T R BE RS AL BT ER AT, (AT S A HLAH 23 85, TR A
i3S T RN A R FE KA 576 HUAE 22 [R]JE B [ {4
[2. EETOKMBERE N 1. 2. 3. 4. 5 g SELM
FAE N0, 0.5, 1. 1.5, 2 g XTSI Es Ry, STuess
WU 3, 25K, JKBBREER =R 3 g i, & bih
R 0.5 g B, SLRRCR efE.
34 FHENZMTEEREHR

Bo il R EWE N 1, 2.5, 5, 10, 25, 50, 100, 200,
400 ng/mL MIFRUE TAEM, WFREEEN 5 ng/mL. A
) BT 5 b o it e B T X F1 08 1T B, MQC A FlT QCA F
WERWAE 1 ~400 ng/mL Z[AIZMETE R RAF, HXFRE
r*>0.99 . FHZ% (A RE bl 4R BUIR0 S 0 A 6 32 7K ST B0 b v VA R
PATREFIAL A Y R AE I S 3(IN=3)I 19 & &, LAk
%A A MRS R O MQCA 1 QCA HIAS H1BR 4 0.5 pg/kg,
EmRh 1.5 pg/ke.
3.5 [EINERRKIEEEXE

SRASH . WAL . AR, IR ES ARERIEN
R, )y DR B RGBS 43 51 0.5
1.0 #1 5.0 pg/kg, FAKFFAT 6 Uk, SEATHIAR IS SELE
SF- 187 [ Ag 23 A Yo A v A 25 1 T 3% 2.

3.6 LFRMERNE

SRFABHGE k%t 200 Ax0rdbmt X H 8 B sh il
PIZHZURE SR AT TR, RAG R B . X B — 1
R BRI SR R ARG, 0 H T MQCA B i 4 2.0 pglke,
ZIRZE B 5% FH GB/T 20746-2006 85 77 32 (3 45 S
— 3, A TR ST AR IR, K S I A] S 2
b 5 AR TR, AR SR AL FRAS R D 50%.

80

MQCA
QCA

T 17 T _
=2 = 1Y) B &
%

70
60
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40

[ENER /%

30
20

T rrrrrrrrrTIr T T

10

0
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3 oK R B T o R IR 1 52 M (n=6)

Fig.3 Effect of varying the dosage of anhydrous magnesium sulfate
on extraction efficiency(n=6)

%2 TR ALLHESF MQCA 1 QCA KT EY R & # x5 H 2 (n=6)
Table 2 Average recoveries and the relative standard deviations (RSDs) of MQCA and QCA in different animal muscle tissue(n=6)

- R 0.5 ng/kg 1.0 pg/kg 5.0 ng/kg
SB[ R /% RSD/% B [ R /% RSD/% ST R % RSD/%
PETA| 88.9 5.05 98.0 2.46 101.2 3.85
A 106.0 8.50 109.2 3.30 107.3 5.02
MQCA 41 99.7 4.50 100.6 4.86 104.7 2.18
R 93.9 7.88 98.9 7.88 101.5 2.55
LN 93.7 4.50 100.6 4.86 104.8 2.18
PN 95.2 4.02 95.4 3.68 101.1 2.41
0| 97.7 5.82 95.1 7.96 107.0 2.37
QCA A 94.5 3.97 99.9 5.38 98.7 5.55
R 94.2 8.57 96.6 5.21 97.8 2.89
LN 95.1 6.77 975 4.67 98.3 3.96
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