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Determination of ethoxyquin residue in food by liquid
chromatography with fluorescence detector
ZHENG Guo-can, ZHU Mei-wen, WANG Jing, YIN Nan-ge,
PENG Guang-yu, CHEN Jiang, LI Xian-liang
( Chongging Entry-Exit Inspection and Quarantine Bureau, Chongqing 400020, China)

Abstract: Objective

A method for the determination of ethoxyquin residue in food by liquid chromatography with
{luorescence detector was developed. Methods The homogenized sample was extracted with n-hexane under alkaline
conditions, then cleaned by liquid-liquid extraction ( LLE) with n-hexane after adjusting the pH value. The largeted
compound was determined by liquid chromatography-fluorescence detector. The chromatographic separation were achieved
in Agilent Eclipse XDB-C18 (150 mm x4. 6 mm, 5 wm) with a gradient elution using methanol-water as mobile phase at a
flow rate of 1.0 ml/min, the column temperature was 30 °C, and the injection volume was 20 wl. The ethoxyquin was
detected under FD at A, /N, =365 nm/425 nm. Results The linear range of ethoxyquin was 0. 05 - 10 mg/L, and the
correlation coefficient was 0. 999 2. The limit of detection was 7.5 pg/kg (S/N =3) and the limit of quantification was

25 wg/kg (S/N =10). In different food matrixes, the average recoveries of ethoxyquin under three spiked levels were

80.5% —95.9%

’

with RSDs (n=8) of 3.1% - 11.5%.

Conclusion This method was practical, maneuverable and

suitable for the determination of ethoxyquin residue in various food.
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CRIEEBRE S (4l =97. 8% , 5 [H Sigma) |
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15 mhiE & %, 42 8 3 min, 5 000 r/min & >
3 min ff 2 IECE)Z 2 100 ml 3.0 0 H, 5%
WA 15 ml IECBERRHC 1 K, A T IE C K 42 BUR
TGO BE i 28 R W AR 2k T, fridrib .

Hefk S ml IE C 6 43 IR E U 5 A SR ER 1 X
OB E 15 ml 08T, A 5 ml 0.5 mol/L
HCL, Pk % 1 min, & 02, 5F L IEC k)2, R
WM A 1 ml 5 mol/L NaOH , fiff 3% & 5 88 1% , fin
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¥ A Agilent Eclipse XDB-C18 ## (150 mm x
4.6 mm,5 wm), LA BE-7K O i B AH 3E A7 2 VR B R
VR (ILER 1) 3 1. 0 ml/min, A5 20 pl; o806
6 0 8 080 A I K 365 nm, & ST K 425 nm
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Table 1  Program of gradient elution of liquid chromatography
i} 8]/ min 7K/ % 1/ %
0 80 20
5 50 50
10 30 70
20 17 83
20. 1 80 20
30 80 20
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2.1 FESAREUS Al A e
2,101 HHUFR MR

LEREER TS, AET K, 6T
A HLES A, HAl 2% 25 40 v 5 A s R A, s Bk A L 1) e
Wi B — R W4 32 T8 1, @ T —Fh 55 A LR,
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Table 2 The influence of concentration of hydrochloric acid for

distribution of ethoxyquin in water and n-hexane

HCL R/ (mol/L)  TEC KAl 20 Bl Ll /% K AR 23 B L4/ %
0.05 29.4 70. 6
0.1 17.1 82.9
0.2 8.9 91. 1
0.3 5.3 94.7
0.5 0.5 99.5
1 1 99.0
2 0.4 99.6
3 0.1 99.9
4 0.5 99. 5

PRPITE 16 min 7247 08 76 HCBfH T AR WA T
Jit, A% ot E A AE 20 ~ 30 min {0, FILCH T HE
IR AN T — RSB, HOREE 0 ~
20 min % & ,20 min DL J5 U7 5 30 A5 S ) 46 LA,
REEYEAE 10 min, {445 58 20 o
2.2.2  RaiUE K B

O AW 5% 3k £ 365 nm S & 5 KL M 19 I R D%
R TR I K R R — B, G, AR W 5T R
365 nm VR & IS, 0 R K AT T AR
HR A 2 48 BE W 7E AN [m] A T 3 1 T 1 2% O 0k BEAEL, 1
E ) B AR K A 425 nm
2.3 ZAMEVEE A PR Mo BRI R

EUAS ) v B2 ) s 9 35 0 93 i) 2E A, DA e D RO
WREAE Ltk Il )T, &5 R R, &R Ik E T

0.05~10 mg/L 0], hrifE M R R R R IF, r =
0.999 2(n=5), M4 0.05 mg/L Hr it WY 3 &
155, LA 3 A5 15 e Ho X 107 A0 3k B8 4 A G HE BR , 10 3%
15 M8 bb X N A Wk BE VR A &R RR, 19 2 Ak R A
7.5 ng/kg, B 25 ne/ke, 5T H% AN HR
HEER 3
2.4 7 RN HER B OFUORS 9%

A 7E N A M AR R 3 R TR i £ R
W bR v L 0 1WA RSD 2% 8% )7 15 (14 YR 0 5
FE B . AR [R5 B b & R s Y PR i R, Xt
W G IRR R AL PE DA K S R
8 5L BT 3 I WS 0 3 A e BE KO- iR R —
BT E 8 YR, W N /KA B FE Il % (RSD {H
BRI i 2 R WL 3, B R 4 o 3 R AN 25 1 S R R
e A (0. 05 mg/kg) LA FEME 1 (3 ] WLIE 1.2,
W 25 3R R W, AR 7 ik 09 7 ¥ e 2  80.5% ~
95.9% ,RSD }3.1% ~11.5% . N\ 1.2 0 LUFE
W FEARHE T AR, R T R R WA 4R A
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Table 3 Results of recovery and RSD for ethoxyquin in varied food matrixes

R WK {6/ (mg/kg) SR, RSD/

(mg/kg) 1 2 3 4 5 6 7 8 % %
| 0. 05 0. 0425 0.0428 0. 0405 0. 0501 0.0437 0.0387 0.0389 0.0515 87.2 11.0
0.5 0.4325 0. 4730 0. 5280 0. 4325 0. 5260 0. 4345 0. 4500 0.4010 91.9 10.0
1 1.0310 0. 9500 0. 8250 0. 9300 0. 8690 0. 8810 0. 9000 0. 9500 91.7 6.9
WP 0. 05 0. 0438 0. 0426 0.0410 0. 0382 0. 0438 0. 0383 0. 0424 0. 0444 83.6 5.8
0.1 0. 0880 0. 0866 0. 0967 0. 0810 0. 0962 0. 0846 0. 0890 0. 0895 89.0 6.0
0.2 0.2032 0.1632 0.1770 0.1742 0. 1988 0. 1692 0.1784 0. 1644 89.3 8.4
AT 0.05 0. 0435 0.0393 0. 0402 0.0515 0. 0412 0. 0427 0.0398 0.0516 87.4 11.5
0.1 0.0918 0. 0823 0.0934 0. 0821 0. 0846 0. 0820 0. 0909 0. 0873 86. 8 5.4
0.2 0. 1850 0. 1726 0.1762 0. 1870 0. 1958 0.1776 0. 1926 0. 1626 90. 6 6.1
¥ 0. 05 0. 0433 0. 0398 0. 0394 0. 0468 0. 0442 0. 0404 0. 0460 0. 0382 84.5 7.6
0.5 0. 4640 0. 4040 0.4125 0.4570 0. 4370 0. 4540 0. 4360 0.4175 87.1 5.1
1 0.9520 0. 8640 0. 8670 0. 8600 0. 8520 0. 8600 0. 8620 0. 8740 87. 4 3.7
L 0. 05 0. 0444 0.0363 0. 0435 0. 0456 0.0418 0. 0392 0. 0525 0. 0426 86. 4 11.1
1 0.8610 1. 0210 1. 0020 0. 8640 0. 8180 0. 8350 0. 8220 0. 8790 88. 8 8.9
3 2.7180 3.0300 2. 9640 2.5890 2.7600 2. 8290 2.7000 2.7570 93.1 5.2
[EaRiil 0.05 0.0393 0. 0406 0.0412 0. 0429 0. 0487 0. 0397 0.0515 0. 0382 85.5 11.2
0.1 0. 0888 0. 0944 0. 0908 0. 0930 0. 0963 0. 0844 0. 0875 0. 0904 90.7 4.2
0.2 0. 1708 0. 1682 0. 1662 0. 1730 0.1628 0. 1750 0. 1602 0. 1890 85.3 5.2
KHEE 0. 05 0. 0391 0. 0432 0.0378 0. 0401 0. 0402 0. 0399 0. 0434 0. 0385 80.5 5.1
0.1 0. 0861 0.0842 0. 0897 0. 0860 0. 0807 0. 0833 0.0817 0. 0883 85.0 3.7
0.2 0.1772 0. 1970 0. 2062 0. 1664 0. 1916 0. 1830 0.1702 0. 1816 92.1 7.3
A 0.05 0.0402  0.0400  0.0475 0. 0437 0.0414  0.0401 0.0358  0.0419 82.6 8.2
100 94. 9000 91. 3000 91. 8000 88. 8000 86. 0000 90. 5000 92. 7000 88. 5000 90. 6 3.1
200 198.8000 205.0000 178.6000 196.2000 187.0000 195.8000 179.8000 192.6000 95.9 4.8
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Figure 1  Chromatogram of ethoxyquin for pig liver sample( A) and pig liver sample spiked with 0. 05 mg/kg(B)
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Figure 2 Chromatogram of ethoxyquin for cabbage sample( A) and cabbage sample spiked with 0. 05 mg/kg(B)
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