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Residues and decline study of etoxazole in apple and soil by
gas chromatography-mass spectrometry method
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Abstract: A gas chromatography-mass spectrometry ( GS-MS) method was developed for determining
etoxazole residues in apple and soil. The soil samples were extracted with acetone and the apple
samples were estracted with a mixture of proportionate acetone and ethyl acetate(1:1,V/V). All the
samples were tested by GC-MS without cleanup. Results showed that the ranges of average recoveries
and relative standard deviations of the method were 93% to 96% in apple and 91% to 104% in soil,
2.8% to 8.0% in apple and 0.70% to 8.3% in soil respectively, at fortified levels of 0.01 to

1 mg/kg. The limit of detection was estimated to be 0.001 ng, and the limit of quantification was

Wr#s B #8:2015-03-03 ; R FA A #7:2015-05-18.

TEFR I, 5, B4, BF 98 92 20 B, 322 )N 34k 24 4% B AR I F 5%, E-mail ; 563780708 @ qq. com; * BRF i, i {5 /E & ( Author for
correspondence) , B M+ W5 61, 25 T B 20 AR 245 5% BR DL G I 5% , E-mail ; cz17274@ 163. com

ESTE : 7R A0l 5 AR AR B A ; L AR 4 Al B2 e 3 KR BUER 5 5 1141 (2015CGPY04 ) .



No. 4 BOUDEE UM - T I S A SRR S P A PR A B 2 481

0.01 mg/kg. International codex alimentarius commission (CAC) , China and the United States do not

stipulate the MRL of etoxazole in apple but the MRL is 2. 0 mg/kg in Japan. Refer to the stipulation,

sprayed with high dosage of 30 mg (a. i. )/L for etoxazole 150 g/L EW, the results of residue

dynamics indicated that the half-lives of etoxazole in apple and soil were 7.4 — 14.2 d and 4.2 -

18. 1 d, respectively. Terminal residues in apples were less 1. 65 mg/kg after 21 days.
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YR ZE L) IR A 5 2R FH W 4332 B A 500 g,
T =20 CHMTORAE, & H

SERFEA B R AE  BEPLTE IR /NK N 6 ~ 12 A4
KA R 2 kg ERKIEHR O F A8
(SRS S SR AR A it R SR AR - rp R, DI IR
A1 I R VU B RE 500 g, F -20 C 544 FR-TE,
#H
1.2.1 ZHaAERPHEAIARE THEE
A B AR — 2 KNI 150 g/ L 2w &
TR, a2 A RUK 5 30 me/L (HEFE 55 i
WY LS R, B/ANXtg a2 L, 400l T fE
2h M 1.2.3.5.7.10.14.21.30.45 d REFRFE
i, FEALERE AT 3 UK A RO, 3 AR R
H 1 ANX B/NX AL 30 m*, A BRI AR B0 B
B, IR IR
1.2.2 ZHaaErE Pl EESIARE Bk—
P30 m? b, 5o R R T 24 it 25 50 i R
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Table 1 Recoveries of etoxazole in apples and soil
B Bk S35 [m] g 2 iEpoEaNG
Sarrf ule Fortified Average 22
P level/ (mg/kg) recovery/ % RSD/ %
EES 0.01 96 8.0
Apple 0.1 94 2.8
1 93 3.7
1% 0.01 104 8.3
Soil 0.1 103 4.0
1 91 0.7
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ROBIKT 68.53% Fl 71.16% ; 25 )5 45 d 783 F
H TS R 1K 90. 37% LU b5 255 56 d 16 -5 )
THARRIK 95.71% L b, TR & — RN
B RE . HAE SRR I b B R A s 1 20 5
HT.4~14.1 d F 4.2 ~18.1 d, )& 5 Fefi 4 25
(1,,<30 d)!"*,
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Table 2 Kinetic equation parameters of etoxazole in apple and soil

EAT e AER JE AT T sh 120t HRFRE,r il

Sample Location Year Original residue/ ( mg/kg) Decline dynamics equation Correlation coefficient,r Half-lives/d

B S AR 2012 0.73 ¢, =0.362 9¢ 00935 -0.79 7.4

Apple 2013 1.01 ¢ =2.412 Qe ~0-066 61 -0.94 10.4

=2,

bERE] 2012 3.18 ¢, =0. 636 8e ~*087 -0.88 14.2

2013 1. 86 c=1.086 8e 00491t -0.85 14.1

T % AR 2012 7.26 ¢, =5.809 2¢ 133 -0.92 5.6

Soil 2013 8.11 c=6.110 3¢ 00500 -0.87 13.6

g 2012 9.87 ¢, =3.623 8¢ 0084 -0.88 18.1

2013 3.66 -0.83 4.2

€, =2.258 8¢ 1Y
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AR E R B RIS R CO SRS Z M (0. 01 mg/kg)
D. LSEPESINZ 0 (0. 01 mg/kg) s E. SERSEBRAGINAE Gl B, L HESCBRAGIIRE b
A. Apple blank; B. Soil blank;C. Apple sample fortified with 1 mg/kg etoxazole;

D. Soil sample fortified with 1 mg/kg etoxazole;E. Sample of apple;F. Sample of soil.

Bl ZHRIRERMER LEERNEBETRE

Fig. 1

2.4 ZHMAEERMTERHRAKBEE

PIAE P I 45 2R (3 3) 3R] Ll 7E S
SRR A b (% 5k e 34 I A SR WS R) R 0 1 S T AR
ik, RH 150 g/L 2 b w5 77 59 40 5 e A 58k B 43
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TIC of etoxazole standard and difference sample of apple and soil
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et KAR R IR, AR S % A A EER L
I i K B% BA PR {E 2. 0 mg/kg, SR 150 /L &
g ek ) 4 1 v R (HERE R O 1.5 %) a2l
1 ~2 W MEZG)E 21 d, SES v 20w 1) 5% B8 1 0
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®3 150 g/L ZHMEEFEERMTBERNRLKXES
Table 3 Terminal residues of etoxazole 150 g/L SC in apple and soil
5% F it Residue/ (mg/kg)
Tt 2545 2800 25U HL R SRAE 1] i 51 2012 2013
Dosage,a. i. /(mg/L) Times Harvest interval/d 4 Py W4 oy
Shandong He'nan Shandong He'nan
PR 20 1 7 0.231 0. 644 0.568 2.953
Apple 14 0. 047 0.572 0.367 1.226
21 <0.01 0.342 0.061 1. 049
28 <0.01 0.241 <0.01 0.279
2 7 0.241 1. 186 1. 789 2.452
14 0.168 0.398 0. 580 0.728
21 0. 134 0.292 0. 120 0. 629
28 0. 093 0.273 <0.01 0. 255
30 1 7 0.310 1.373 2.020 4. 688
14 0. 285 1.103 0.593 2.790
21 0. 152 0. 649 0. 250 0.322
28 0.107 0. 546 <0.01 0.235
2 7 0.574 2.79%4 3.245 4.760
14 0.273 0. 980 1. 368 2.968
21 0. 197 0.570 0. 120 1. 650
28 0.175 0.522 <0.01 0. 876
+ 4% 20 1 7 <0.01 0.508 0.076 <0.01
Soil 14 <0.01 <0.01 <0.01 <0.01
21 <0.01 <0.01 <0.01 <0.01
28 <0.01 <0.01 <0.01 <0.01
2 7 <0.01 0. 160 0. 060 0. 395
14 <0.01 <0.01 <0.01 <0.01
21 <0.01 <0.01 <0.01 <0.01
28 <0.01 <0.01 <0.01 <0.01
30 1 7 <0.01 1.271 <0.01 2.222
14 <0.01 <0.01 <0.01 <0.01
21 <0.01 <0.01 <0.01 <0.01
28 <0.01 <0.01 <0.01 <0.01
2 7 0. 184 0.983 0. 181 1.520
14 0.098 <0.01 <0.01 <0.01
21 <0.01 <0.01 <0.01 <0.01
28 <0.01 <0.01 <0.01 <0.01
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Fig.2 Residue decline curve of etoxazole in
apple( A) and soil(B)
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