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Effect of Different Preparations on Analytical Method and the Degradation of Emamectin Benzoate in Soil
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271018, China)

Abstract: An analytical method was experimented for testing three kinds of preparations of emamectin benzoate and compared the insecticide
degradation trends in soils. The results showed that there were some differences in the extraction conditions, but no difference in the HPLC—
UV detection conditions to the test pestiside and the degradation of three emamectin benzoate preparations in soil could be described with e—
quation of C, =Cee ™. The degadate half-life of emamectin benzoate turned in different formulation was estimated to be 71.46~123.78 d for
granules, 45.90~59.24 d for microcapsule suspension and 28.88~37.67 d for emulsifiable concentrate in soil, respectively. The formulations

of emamectin benzoate significantly affect the degradation.
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PAAF ISR (mAU) , BEALAR B 1] (min) , A PEFIEEH LB 0 100 mg kg™ F4EERARHE, C 29 100 mg kg™ FE 4EERFLIM,
D 4 100 mg-kg™ FRAEEIRFRETEN,E 2 100 mg- kg A 4EER ORI

Abscissa is the paek area(mAU) and ordinate is the time(min), A is the control, B is the emamectin benzoate standard at 100 mg-kg™, C is the emamectin

benzoate EC at 100 mg*kg™, D is the emamectin benzoate CS at 100 mg*kg™, E is the emamectin benzoate GR at 100 mg kg™

1 AEFIB R4 R B4 RS HPLC-UV BifE

Figure 1 HPLC-UV chromatogram of different formulations of emamectin benzoate and emamectin standard
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Figure 2 Standard curve of emamectin benzoate
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Table 1 Recoveries of emamectin benzoate of the different formulations in soil by different extraction methods

MR PRGETE FRUERE T (Standard ) FLa(EC) WERRIFEFI(CS) BARFI(GR)
Ultrasonic time/ Shaking time/ Rt LTS [l e LS ] & LTS EDCR LIS
min h Recovery/% C.V./% Recovery/% C.V./% Recovery/% C.V./% Recovery/% C.V./%
5 1 44.02 32.03 44.77 31.21 19.43 37.74 28.73 12.40
2 49.33 37.77 51.95 41.39 24.66 62.02 3147 37.23
3 48.70 51.85 47.68 56.28 27.93 47.63 30.60 36.82
10 1 61.46 38.53 52.24 36.60 40.07 26.97 46.69 24.81
2 58.79 32.09 59.28 33.23 37.49 47.28 44.33 33.25
3 56.47 40.80 57.09 41.24 36.40 34.16 45.40 44.72
20 1 85.02 12.51 86.91 8.73 7131 11.63 88.91 5.28
2 91.90 12.67 89.86 10.30 84.20 10.46 86.86 8.72
3 91.60 17.38 92.95 18.30 81.94 18.21 90.21 16.73
30 1 90.50 12.08 99.98 11.26 91.16 13.12 93.28 7.88
2 103.23 5.85 94.54 8.14 94.14 4.83 100.53 1.50
3 95.61 7.14 94.47 542 96.97 5.23 96.13 7.96
45 1 96.88 5.17 95.58 5.62 96.21 4.26 96.24 5.26
2 97.21 4.64 96.74 4.61 98.21 6.08 95.66 5.12
3 101.38 5.01 100.17 3.01 99.81 242 99.31 1.61
60 1 92.49 6.58 96.49 4.83 94.14 9.39 95.82 4.38
2 98.89 4.52 96.74 5.86 97.75 3.09 98.57 4.54
3 97.23 5.11 99.31 3.88 96.67 5.82 97.70 4.59
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Table 2 The recoveries of emamectin benzoate spiked in soil

BER Sampl UNINEE Spiked level/l  FICRE  AER R e VNI Spiked level/ mEL e LREAK
R Sample mg-kg™ Recovery/% C.V/% Sample mg kg™ Recovery/% C.V/%
A ERAR RV TR 1 91.88 791 R b R R 1 92.86 9.77
Emamectin benzoate standard 5 95.02 7.96 ||[Emamectin benzoate CS 5 95.72 4.38
10 99.08 5.68 10 97.15 4.78
50 100.07 5.71 50 97.54 4.05
100 97.04 6.45 100 98.01 3.77
k7L 1 93.08 6.14 R 4R FSORL TR 1 93.08 4.72
Emamectin benzoate EC 5 95.61 5.03 |Emamectin benzoate GR 5 96.16 5.31
10 97.49 7.67 10 97.2 4.75
50 98.81 5.82 50 97.08 5.63
100 98.91 472 100 99.42 247
) o0
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% —
4r ¢
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0
0 2

mAU

11.630

YAAR A IETIA (mAU ), B AR AETIA] (min) , A 913251, B 0 100 mg-kg™ A ZEERATRRE , C A PR IEY 100 mg-kg A AEERIATR

Abscissa is the paek area(mAU) and ordinate is the time(min), A is the soil control, B is the concentration of emamectin benzoate standard is 100 mg-kg™,

C is the concentration of emamectin benzoate sample is 100 mg*kg™
B 3 i A% HPLC-UV BikE

Figure 3 HPLC-UV chromatogram of emamectin benzoate spiked in soil
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Figure 4 Degradation of emamectin benzoate of different formulations in soil

— e R TR T B, BERELEMR R 5 ik
I, BT AR S BRI B RS rery gy T 3
HYEER A 5R B i kL (BRI R O B e LA SE 21 5
W, DATTTRE M3 B A 4 SR AR M . AR 938
HEB A ) 8 75 AR 15 ek 1) 3 4 38 v R R SR BUS R
AISZIR, BN T 3R 3 FOR RG2S B 43k A3 U
e, X IR VR ) SO AL IR A R R A 1R
TP RIRBUSR , SR BER BB AR 2 R B T A
—EMESAE

MR B S PR (R 3P  R (L 2 R 2 31358 2 4
WG ) Ak 2 SRR R 2 R G, FLAE S0
B T R e Eh AR [ R A B TP A R SR A 2 R
BB FH:5 M, IR i 3838 B Wt 5 & B 157 54
ot Bk 46 i TE S FH HP )R gt ol R A7 TE— R R T, AT
FEFRI, TEFR 4R A0 3 RbIRI B e B A 2L i B
BT B G e, TIOR8 Hh R, 3 bl AL R
Y (14 ik R e bl v B AR UK S 2Ll > P B R V5 >
ORI, 7E 90 d Ja R A B 4R 0K B R AR RAR T
60% o 5% AU TBIFLIMIAR L , S a5 FBbRL s 24
SRR, MG AR SE WA T A O E P 4 R
T, AT R AR 2390 A R i SR AR i 2R 22 SR 7= A
R TR0 R At B 2 R W BB ) 5 e 8, R
SRR, 1 R PR 2 A B R = 3, T S A,
TG REEAR T ol 0 P 26 A o fege o, T R A b ik
TR K YR R 2 A AR R o TR R AR
TV B BRAE S P 0 FR £, BT L B 4k S50k 541
TR B IR FE LI R . XM, T A
SN TRV ERANIN T T2 AVE T R 25 (R o, i
RPN FR R 5 Y= AT AT o

4 L5t

AR SCEE ST AR B o0 A P B B 3 3 Fb
ARG AL R Gk BB AR 2R 32 kHz, B 75 B[] 30
min, #&%% 2 h, 2 Florisil-SPE 4k, BEW% 5E 242 HL
3R 3 FOREFI AL el (B A A ORI L
AR i 75 K A A R B ]

ARG Y B R A ke o 22 5 i BT A
BRI ANV IR i TC R o AU 950 - il
Eclipse-XGB C18 (4. 6 mmx250 mm, 5pm) ; fit 3148 HF
P 7K:10% = LK P (90:9.2:0.8 ) ; it 2 1 mL*min™';
K 245 nm; AEIR 25 °C; HEAE R 10 pLo %M
T ] DA E e o N BBl O L R RN 3 Py VT =2
i A TAL R R T AT, KR8/ 3 AR i st [
BHLEEFUE

FR Y b 7E 4 3 v (4 PR AR LA PR SR B VR B T 5 o
B 2 £ R | D VR R A L v A P Y
i FF G —F B 1R, R W55 71.46~
123.78 d.45.90~59.24 d 71 28.88~37.67 d.

SE 30K :

(112 # 8 R 2 H,5% WAHARERZIEIEER LRIFEA Y
FIZEHEITH D). R PR =2, 2010, 29(9) : 1681-1686.
JI Jing, XIAO Bin, LI Yang, et al. Toxicity Assessment of two different
formulations of chlorpyrifos to four environmental organisms|[J]. Journal
of Agro—Environment Science, 2010, 29(9): 1681-1686.

[2] XUBCZE. TR U B0 B S B R R HAE S v WA AR B 5 [ D).
T TRRIREE, 2009.
LIU Zheng—jun. Studies on the relation between the formulations and

poisonous effect of chlorfenapyr and its degradation regularity in the



2532 R KA N T30 BT 38 e P G B 2 T 3R T RSN 7 1k B A s S ) S

20114 12 A

mulberry leaves[D]. Tai’an, Shandong: Shandong Agricultural Univer—
sity, 2009.

[3] Cao Yongsong, Chen Jiuxin, Wang Yuelong, et al. HPLC/UV analysis of
chlorfenapyr residues in cabbage and soil to study the dynamics of dif—
ferent formulations[J]. Science of the Total Enwironment, 2005, 350:38—
46.

[4] ZBIEHT, B, FPIETT, 55, =FhAS TR ) 280 ) e 35 TR 7E A8 HH Hh RO 3%
B REARB AT RO FEARY, 2002, 21(2) : 146-149.

GONG Dao—xin, YANG Ren-bin, GUO Zheng-yuan, et al. Degradation
of etofenprox in rice after application with three formulations[J]. Agro—
environmental Protection, 2002, 21(2): 146-149.

(518 #, BB, G WSO G- TR R R R I SRS b

HHER FREMAEHEAFREMPREFENZRERED). PE
B, 2010, 43(16) :3467-3472.
ZHAO Li, XIE Xian-chuan, ZHAN Xiu-ping. Multi—residues determi—
nation of abamectin, emamectin benzoate and ivermectin in vegetables
by HPLC-FD[J]. Scientia Agricultura Sinica, 2010, 43 (16):3467-
3472.

[6] THeW, B, EHZE. FHEMAREZE FREX I REG LM

WBES] BB B EMERTSY (7). BRI, 2009, 32(4)
85-88.
DING Xiao—fan, LIANG Rong, WANG Xin—jun. Toxicity and control ef—
ficacy of emamectin benzoate to the root—knot nematode Meloidogyne
incognita as well as its safety to tomato[J]. Journal of Nanjing A gricul—
tural University, 2009, 32(4):85-88.

(712 4, BEARSE, 305R0G, 55, F R AR 46 B 3 28 A IR R U 22 i
% 5FRIL). MR, 2010, 27(12):1381-1385.

LI Wei, LU Fu- sui, GUO Wen- ting, et al. Preparation and characteri—
zation of emamectin benzoate microcapsules|J]. Chinese Journal of Ap—
plied Chemistry, 2010, 27(12):1381-1385.

[8] B34, ATRHE. 0. 5% R S BT 4k T 25 B IR EL SRR BB 52 1],
ZRAOIBLE, 2006, 34(10):2190-2197.

YANG Jing-hua, ZHAO Rong-yan. Study on microemulsion of 0.5% E—
mamection benzoate[J]. Journal of Anhui Agricultural Science, 2006, 34
(10):2190-2197.

[9] Kuo Jen—ni, Craig Buday, Graham van Aggelen, et al. Acute toxicity of
emamectin benzoate and its desmethyl metabolite to Eohaustorius estu—
arius|J]. Environmental Toxicology and Chemistry, 2010, 29(8):1816—
1820.

[10] FLAESE, A AIF], BAIEZE, 45, B GSLR 2 1 28 O AR AR L RO AR MR
FE[). BB SRR TS, 2009, 25(4):88-91.

KONG De—yang, SHI Li-li, SHAN Zeng—jun, et al. Photolysis and hy—
drolysis of emamectin benzoate and its degradation in soils[J]. Journal
of Ecology and Rural Environment, 2009, 25(4):88-91.

[11]) B &4 INET, HREw, 55, FEM AR R AR REAEWE R L
B PR B AT R ORI, H R E R, 2010, 31(4) :64-68.
CAO Ai-hua, SUN Hui-qing, XU Jin-li, et al. Residue analysis of e—
mamectin benzoate in tobacco and soil [J]. Chinese Tobacco Science,
2010, 31(4):64-68.

[12] Mika K, Hiroshi Y, Mikiko U, et al. Development of an enzyme-linked
Immunosorbent assay for residue analysis of the insecticide emamectin
benzoate in agricultural products [J]. Journal of Agricultural and Food
Chemistry, 2009, 57: 359-362.

[13] FEAR. RZGHIFIN TS RAEHIFIM). 25 =R7. Jb5t A% Tl
Hipft, 2004:96-130.

GUO Wu-di. Pesticide formulations processing series—liquid prepara—
tions[M]. 3rd Edition. Beijing: Chemical Industry Press, 2004:96-130.

[14] FhEAE. PP 2 IR IR UB B Y 4  RAE R HEREINE[D]. 48
2 AR RS, 2008.

HAN Zhi-ren. Preparation characterization and performance measure—
ment of avermectins urea—formaldehyde resin microcapsules[D].
Tai’an: Shandong Agricultral University, 2008.

[15] FREAE. K25 7N A -EARRIFRIM]. =M Jemt ATl
HAL, 2004:216-275.

GUO Wu-di. Pesticide formulations processing series — solid prepara—
tions[M]. 3rd Edition. Beijing: Chemical Industry Press, 2004 :216—
275.

[16] I, B ERE R4k 2 AP AR AL 70 H WA L 3 Pk B W AR B S
e AE L3 AT A BRSED]. AE : TRUR LK, 2008.

SUN Ming-na. The residual dynamics in cabbage and soil and adsorp—
tion study of emamectin benzoate [D]. Hefei: Anhui Agricultural Uni—
versity, 2008.

[17] Musthtaq M, Feely W F, Syintsakos L R, et al. Immobility of emamectin
benzoate in soils[J]. Journdl of A gricultural and Food Chemistry, 1996,
44(3):940-944.

[18] Chukwudebe A C, Atkins R H, Wislocki P G. Metabolic fate of e -
mamectin benzoate in soil[J]. Journal of Agriculiural and Food Chem—
istry, 1997, 45(10) : 4137-4146.



