HatigsE REPOATS

HPLC xR tefta . NP EZES MQCA % B
MER' R, BAW, AR, & R, ARG, BEH

(1. , 100193; 2. : 350002)

WE: #2357 SR EEER TN & . 2FIFILA L LR F ok LEE(OLA) AL Kt 3-F A%
Zok-2-FR BR(MQCA)AI R . KA 0.3 mol/L B EAIRIRSE & . sFIFF 6958 G4, C18 B4 E R4 AL, R
Ak T AR FA R A5, Waters2695 & SR AR &84 320 nm(MQCA)F= 372 nm(QLA) WK & ] 37 #m),
REhrad k. T, T B An 0.5%F BUKLAR, #HE R, Aik#A 1.0 mL/min, SMrEE ., Aif
#TF, 4% OLA & MQCA A & 4848 % 69K KF 45 4 20~200 pg/kg A= 35~200 pe/kg B, H-F =ik
FARRL A 83.5%~87.7%F 79.6%~87.4%; % OLA B MQCA F£ ¥F 40 4% 7 445 A 7K -F 5 3 A 15~200 pg/kg
#2 30~200 pg/kg B, H-P e EA A 74.6%~80.9%F 81.0%~86.6%. BT S LR F AAEY
8 3 ) A8 2T AT AR £ RSD(N=5)4 0.51%~4.47%, 18 AR 474 £ RSD(n=3)4 0.66%~7.58%. 42 & 4
2K F OLA A2 MQCA #9451 4 6 ng/kg A2 10 pg/kg, £ FFa 34 20 pg/kg #= 35 pg/kg; *¥F4
229 OLA #= MQCA #9450 &5 31 4 4.5 ng/kg #= 8 ng/kg, £ &M 34 15 ug/kg # 30 ug/kg.

KEIF: OB 3-F A Evoh-2- A8, RY, SRRMEE, ®E; 3T
HFE %S S859.84 XEAFRIRAD: A X EHE: 1000-3096(2011)11-0041-07
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35kg , 2005
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[8] ) ,
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3- - w2 (methyl-3-quinoxaline-
. X :2010-10-13; :2011-01-08
2-carboxylic acid, MQCA) , : () (200903055),
s : (1967-),
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MQCA HPLC , 25¢g 50 mL , 7 mL 0.3 mol/L
1 mL Imol/L HC1 , 2 min,
3 900 r/min 10 min, 15 mL
1 ﬁ*‘"—% jj_ }JL:‘ 1 6 mL 0.3 mol/L HCI
1.1 BEHREAMAH 3 900 r/min 10 min, I h,
Waters2695 , CI8 5 mL
( Waters ); ; Bond Elut C18 3 mL 0.3 mol/L HCI »2mL )
, 500 mg, 6 mL( Varian ); ; 3 mL 1 mL ,
: : ,0.22 ym 35°C 0.5 mL
: 1 min, 3 900 r/min 15 min,
; 0.22 pm , HPLC
OLA (100 mg/L): (10+0.01) 122 HPLC
mg ( 98.4%, : Inertsil® ODS-3 C18 (250 mmx»4.6 mm,
), S pum), GL Sciences ; 30°C;
100 mL 100 pL; 20 min; s
MQCA (100 mg/L): OLA 372 nm, MQCA
(10£0.01) mg 3- - BEO-2- ( 320 nm; 0.5%
94%, Dr.Ehrenstorfer ), , , 1
100 mL
) 1.2.3
, 4C OLA
> 2 MQCA 0.02 0.05 0.1 02 0.5 1 pg/mL
-0.5% - , 100pL 122 HPLC
(30:40:5:25, V/V) OLA  MQCA
] (Y), OLA MQCA
R , —20TC (X) ,
1.24
1.2 RE7F & 6 , 121
1.2.1 , 0.02 pg/mL
F 1 ME OLA 5 MQCA Hyiit = #E B i Bt &1
Tab. 1 Gradient elution for OLA and MQCA analysis
(min) (mL/min) (%) (%) (%) 0.5% (%)
0 1 30 5 25 40 1
2 1 30 5 25 40 6
9 1 17 55 28 6
13 1 0 15 40 45 6
13.1 1 15 40 40 1
16 1 20 10 30 40 6
18 1 30 5 25 40 1
20 1 30 5 25 40 1
42 /2011 35/ 11
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HPLC OLA MQCA
, 3 (S/N=3)
(limits of detection, LOD), 10
(S/N=10) (limits of quantification, LOQ)
125
2.5 g( 0.01g) ,
OLA 20 80 200 pg/kg, MQCA
35 100 200 pg/kg; OLA 15 80
200 pg/kg, MQCA 30 100 200 pg/kg 3 ,
, 1.2.1 ,
1.2.2 HPLC ,
, 3
, 5
, 34,
2 #X
2.1 J5 ikt KM TE B BAE I PR
, OLA  MQCA

0.02~1.00 pg/mL

) X) ;

© Y=266652X-523.88, R=0.9999; Y=181144X—
25.76, R=0.9999

6 ,
S/N=3 LOD, S/N=10 LOQ,
OLA MQCA LOD
6 10 pg/kg, LOQ 20 35 pg/kg;
OLA MQCA LOD 4.5 8 png/kg, LOQ
15 30 pg/kg
22 B ERATH
1.2.2 ) )
( I~ 4)
> , OLA
MQCA (4.464+0.009)min
(12.657+0.028)min, 0.20%
0.22%(n=15)
23 BKEREHEE
3 OLA  MQCA

OLA3
83.5%~87.7%,
MQCA 79.6%~87.4%;
OLA3

74.6%~80.9%, MQCA 81.0%~86.6%,

o 0.02F A ﬂ OLA
< 0.00f
)
2 0.02 3
0.00 W
o 002f L
< 0.00¢ P S
5.00 10.00 15.00 20.00
t/min
1 OLA HPLC
Fig. 1 Liquid chromatograms of OLA in carp muscle tis-
sues
A. 1.0 mg/L ; B. ; C. 200 pg/kg

A. 1.0 mg/L standard solution; B. carp control; C. 200 pg/kg spiked
carp

EA
5 CLUOSE J\ K MQCA
< 0.000f
EB
5 O.UGSM
< 0.000f
EC
o 0.005F
q:o'gooflll|||||JJ||||||l||
5.00 10.00 15.00 20.00
t/min
2 MQCA  HPLC
Fig. 2 Liquid chromatograms of MQCA in carp muscle
tissues
A.1.0 mg/L ;B. ; C. 200 pg/kg

A. 1.0 mg/Lstandard solution; B. carp control; C. 200 pg/kg spiked
carp

0010 A
E OLA
2 b
0.000 pwsmtr *
0.010F B
2 |
0.000 .....--am.-—-h Saniie
-, 0.010 -C
< F
0‘0{)0_—_._:-4’»1- ——L . - y
5.00 10.00 15.00 20.00
t/min
3 OLA HPLC
Fig. 3 Liquid chromatograms of OLA in shrimp muscle
tissues
A. 0.4 mg/L ; B. ; C. 80 ng/kg

A. 0.4 mg/Lstandard solution; B. shrimp control; C. 80 pg/kg spiked
shrimp
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A [21,28-29]
- 0.002 MQCA >
< 0.000 [22-23,3017
B [19-20,31] [32]
2 0002 _’/\JWM ’
< 0.000
kab—.’ ’
0.002
o
< 0.000paad VYT Mgt pH
5.00 10.00 15.00 20.00 , 0.3 mol/L
t/min
OLA MQCA
4 MQCA  HPLC
Fig. 4 Liquid chromatograms of MQCA in shrimp muscle ’
tissues ’ ’
A. 0.4 mg/L ; B. ; C. 100 pg/kg
A. 0.4 mg/Lstandard solution; B. shrimp control; C. 100 pg/kg
spiked shrimp >
MQCA . mL
0.51%~4.47%, >%; 0.3 mol/L 1 mL 1 mol/L
0.66%~7.58%, 10%, OLA MQCA ,
Sy ’ MAX [20-21.28-29] gy [19]
3 ‘Ij—ﬁ:\' [22-23,30]
3.1 RERESMEMHHLEE , MAX MCX HLB
OLA MQCA C18
, (24-27], , C18 OLA
MQCA
x2 tBEAAELETH OLA & MQCA MIEBMEW R SHEMIRERE
Tab. 2 Recoveries and RSDs of OLA/ MQCA in carp muscle tissues
RSD(%
%) ) )
(ng/g) (n=5) (n=3)
OLA 0.02 88.3+2.8 87.7+£2.3 3.13 0.69
87.6+2.8 3.24
87.1£1.6 1.80
0.08 85.4+1.6 84.8+1.3 1.92 0.66
84.3£1.0 1.20
84.7+1.1 1.23
0.20 84.9+0.7 83.5+2.8 0.85 3.72
79.9+1.2 1.53
85.6+1.0 1.15
MQCA 0.035 78.1£1.2 79.6+£2.6 1.57 2.10
79.3+£3.3 4.13
81.4+2.1 2.53
0.10 83.3%1.2 83.4+1.9 1.42 2.10
85.2+1.2 1.38
81.7+1.7 2.07
0.20 88.6+2.6 87.4+3.4 2.99 4.02
83.4+1.6 1.86
90.1+0.8 0.87
44 /2011 /35 /11
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%3 MERALALAL T OLA K MQCA RIIZERE Y R SRR E
Tab. 3 Recoveries and RSDs of OLA/ MQCA in shrimp muscle tissues

%) %) RSD/%
(ng/g) (n=5) (n=3)
OLA 0.015 84.8+2.1 80.9+4.1 2.53 4.59
80.6+2.9 3.61
77.4£3.5 4.47
0.08 77.9+2.7 80.0+2.4 3.49 2.63
79.9+£0.4 0.51
82.1x1.3 1.64
0.20 73.7+£0.8 74.6£2.2 1.11 3.14
72.9+0.8 1.04
77.3+£1.4 1.84
MQCA 0.030 81.4+1.6 81.0+3.3 2.01 3.55
83.6+1.7 2.09
77.9+£3.3 4.23
0.10 83.4+1.8 86.6+£2.7 2.10 3.17
88.3+0.9 1.06
88.0+1.4 1.54
0.20 89.3+0.6 85.4+5.6 0.66 7.58
88.9+1.2 1.34
77.9£1.5 1.88
, 2 mL , 0.1%
3 mL 1 mL - - , MQCA
> s 1.2.2
R , OLA MQCA
: ; OLA MQCA
’ > OLA
: MQCA , DAD
) ) (200~400 nm),
2mL OLA MQCA , . OLA
372 nm, MQCA 320 nm )
3.2 &dFteas »
OLA MQCA HPLC , ’
clg 19212832 OLA MQCA
Inertsil ODS-3 C18 OLA
HPLC S MQCA ’
[19-21,28-30] ’ 4 %‘ﬁ»}
, , MQCA ,

5 5 5
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carp and shrimp by HPLC
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Abstract: A high performance liquid chromatographic method was developed for simultaneous determination of
olaquindox(OLA) and methyl-3-quinoxaline-2-carboxylic acid (MQCA) in carp and shrimp. The analytes were ex-
tracted with 0.3mol/L hydrochloric acid and cleaned up on a C18 cartridge. The eluate was collected, dried under
nitrogen gas, and reconstituted in primary mobile phase solution. OLA and MQCA was separated on a reversed
phase Inertsil® ODS-3 C18 column in combination of a gradient elution, MQCA was detected at 320 nm and OLA at
372 nm with a UV detector, with mobile phase of water-acetonitrile-methanol-0.5% formic acid, flow rate of 1.0
mL/min. Quantitation was performed with external standard. The average recoveries of OLA and MQCA in carp
muscle were 83.5%~87.7% and 79.6%~87.4%, respectively, when spiked at levels of 20~200ug/kg and 35~200 pg/ke,
respectively; while for shrimp muscle were 74.6%~80.9% and 81.0%~86.6%, respectively, when spiked at 15~200
png/kg and 30~200 pg/kg, respectively. Intra-day relative standard deviations (RSDs, n=5) were 0.51%~4.47% and
inter-day RSDs(n=3) were 0.66%~7.58%. The limits of detection (LOD) of OLA and MQCA in fish were 6 ng/kg
and 10 pg/kg, respectively, and the limits of quantification (LOQ) were 20 pg/kg and 35 pg/kg respectively; the
LODs of the two analytes in shrimp were 4.5 pg/kg and 8 pg/kg and the LOQs were 15 pg/kg and 30 pg/kg, respec-
tively.
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