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Dynamics of Chlorpyrifos Residue in Vegetable Soybean and Techniques for
Safe Use
CAI En-xing,GUO Jian- hui, CHEN Li- ping,ZHANG Qi- hong
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Abstract:In order to monitor chlorpyrifos residue content in vegetable soybean, and apply chlorpyrifos scientifically and
safely to control the pests in vegetable soybean,and insure the quality safety of products,the residue dynamics of chlorpyri-
fos in vegetable soybean was studied by the methods of gas chromatography and field experiment. In addition, techniques for
safe use were explored in field demonstration. The results showed that initial chlorpyrifos residue on vegetable soybean was
high. The chlorpyrifos residue was higher when treated with 1. 08 kg - hm ~? than treated with 0. 77 kg - hm ™. Spraying twice
led to higher chlorpyrifos residue than single spray. The dynamics of chlorpyrifos residue in vegetable soybean followed first
order kinetics. The degradation rates was faster in the early season than in the late season. The half life time (DT,) and
time needed for 99% degradation were 2.7 d and 18.2 d in the early season,and the figures were 3.4 -3.5 d and 22.7 -
23.5 d respectively in the late season. In the field demonstration to explore techniques for safe use of chlorpyrifos, conven-
tional application rate and spray method were adopted. Vegetable soybean received twice spray of 0. 77 kg - hm > of effective
component of chlorpyrifos at 7 d intervals. Chlorpyrifos residues in vegetable soybean were all below 0. 1 mg - kg ™' 25 d after

application , and all below 0.05 mg - kg™" after 28 d. The average residue content was 0. 075 mg - kg™' and 0. 030 mg -
kg ™" respectively. According to GB2763-2005 (for leafy vegetable) and the MRL of Japan,USA and European Union, the
products met the Chinese food safety standard after 25 d and met that of Japan,USA and European Union after 28 d.
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Table 1 The treatments of 48% chlorpyrifos EC and sampling time
it 24
B g ] R R BRI Wiz TR ]
Time of experiments Eexperiments No. Dilution Effective component Times of application Sampling time
multiple/times /kg * hm =2
2004 FHZ 1 700 0.77 1 KIKNEZY )5 After last application
Early season in 2004 1 700 0.77 2 0d1d3d5d9d.13d
2004 4 2 il 700 0.77 1 R 2 Jg After last application
Later season in 2004 v 700 0.77 2 0d1d3d7d.10d.14d
v 700 0.77 1
2005 4FH 2= VI 700 0.77 2 R 2 5 After last application
Later season in 2005 VI 500 1.08 1 0d1d3d7d.14d
Wil 500 1.08 2
- R D) S, Ny -2
1.3 FRBME2ERRERTRE WA B 53 3 2 0. 77 kg - hm ™" 71 1. 08 kg -

T 2006 M ZESEAT, B TRER
AEAR Y, 4 BER AR 253056 X 1 ALl 500 ~ 600 m*,
BEALMER B T A SISO, iR GB2763-2005 5 H
A [ RRCE S R ol X MRL AR E BT 7R
RIG Tk, 48% FE AL FL M 700 £5 3 Al 500 F5 I,
Jiti 24 75 34 WA I, A A 1. 12 kg -hm 224

hm ™) i 24 2 B, it 700 5 A0S 1 AR S
43 d, 55 2 RAPAE S50 d, it 500 f5 Ry A 1 R Rh
HiJG 40 d, 565 2 Al G 47 d. BN FE AR IR
6 R AE 3 AMRE S BURE Dy 2R I 22 i R HLERURE , /9
AFERRAE R IRA DT 2 kg, RAERFENR %”%H:f
PERAS SRR T — 20°C UKAS T RAT , (AR 5%
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Fig. 1 The residual dynamics of chlorpyrifos
in early — season of 2004
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Fig.2 The residual dynamics of chlorpyrifos

in late — season of 2004
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Fig.3 The residual dynamics of chlorpyrifos
in late — season of 2005
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Zf | k| = 0.25305 +0. 00045, 253 ( DTy, ) K
2.7 d,{Hf# 99% Firits BT E] (T ) Sy 18.2 d;2004
MR | k| = 0.2010 £0.0022, DTy, K 3.4 ~
3.5d, Ty ky22.7 ~23.2 d;2005 4EHE MY | k | =
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“GB2763-2005 £ fif R 2 e K 5% BR IR #i e it
SEHBEN MRL 0. 1 mg - kg ™" B JiF i 1 1 1]
2004 4EHLZ% 18.0 ~ 18. 4 d,2004 4F 175K 23.9
~24.0 d,2005 4EHEZE N 23.6 ~26.3 d; 5% FE BN
MR T HA SEE L BCEAE S 288 S MRL 0.
05 mg - kg~ i TR B4 A] , 2004 4F 7 20. 8 ~
21.1 d,2004 4FMaZsH 27.3 ~27.4 d,2005 4 i 2
H127.1~29.8 d,
2.2 BERMEXAXELREEAFARER

2006 M ZTE K AR B B A, X #E SR AR 3
AR T2 2 ARG R (R 3) TLE:
RIS T 7655 2 W2 )5 25 d RAERE SR, 5% 58 4
PUNF 0.1 mg-kg ', F3H0.075 mg-kg ™', B/R
P R AP TR ERUE R (S5 3
KBRS MRL”) By MRL 223K ;i 5 11 7656 2 Wit
255 28 d SRAE ELIERE SR, 5% B /N T 0,05
mg kg ™', 14 0.030 mg - kg™, B g B A9 4
HKOPFFE T HA L E FHAE 9 MRL 223K,
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Table 2 The residual degradation regularity of 48% chlorpyrifos EC in vegetable soybean

NER(EHIEN FREH <0.1 mg-kg ™' HREEE <0.05 mg - kg !
A hass Residual degradation kinetics ENPR 4 ik A R
Experiments DT50/d T99/d The days of residues The days of residues
No. BN B3 content content
Dynamics equation Correlation coefficient | 1 | <0.1 mg-kg™'/d <0.5 mg kg~ '/d
I C=9.4329 « ¢ 023 0.9657 ** 2.7 18.2 18.0 20.8
I C =10.4015 - ¢ =022 0.9619 ** 2.7 18.2 18.4 21.1
il C=11.2833 - ¢ 01988 0.9826* 3.5 23.2 23.9 27.4
I\ C=14.3394 . ¢ ~0-2032 0.9814 "~ 3.4 22.7 24.0 27.3
\' C=10.1723 - ¢ 01964 0.9843 " 3.5 23.4 23.6 27.1
VI C=12.2211 - ¢ =01 0.9697 ** 3.5 23.5 24.6 28.1
VI C=15.2837 - ¢ 01963 0.9863 ** 3.5 23.4 25.6 29.2
VI C=17.1209 - ¢ 1%% 0.9880 * 3.6 23.5 26.3 29.8

PRI 5% BEMKUE, T FORIETIE 1% W EHEKHE FRIE 0. 1 mg + kg ™' GB2763-2005 A i PR 2 i K Bk B B i L
SEHSHESEM MRL,0.05 mg + kg ™' oy AR 6 [ BRI (9 T2 288538 MRL,

&

%

Indicated significance at P <0.05,and ** indicated significance at P <0.01. According to the GB2763-2005 Pesticide of Maximum Residue Limit
in Foods,0.1 mg * kg ™' was the MRL of leafy vegetable.0.05 mg * kg ~' was the MRL for legume in Japan, USA and Europe Union.
K3 A8% TEALMFLINES R T2 el RS 2R

Table 3  The demonstration experiment results of safe usage of 48% chlorpyrifos EC in vegetable soybean

s RUHEL1T 5 31 DIEERINEIPS PR it Residual/mg - kg~
Experiment Bean pod plumpness at Interval after the last B 1 e 2 KEEL 3 SEy
No. last application application/d Sample 1 Sample 2 Sample 3 Avarage
2y 4 R
1 - 25 0.077 0.082 0.067 0.075

40% plumpness

29 3 A
I 28 0.031 0.023 0.036 0.030
30% plumpness

SRR T 8 JRAMLiH BEI JF 45 R 0 . Normally the vegetable soybean was harvested when the bean pod plumpness was about 80% .
A abin R R UG I FFE ST 0. 77 kg - hm ™2 1]
RS 7 d BESEHEI 2 9K, 55 2 W2 R 25 d 5% B BRI/
BRI S A —2%sh T 0.1 mg kg™ ¥4 0.075 mg - kg™, 45 2 i
T F R DU R G I 500 ki lsaeyt 295 28 d SRR EEE/N T 0. 05 mg - kg™, PN
B > it ] 700 A5, 6 0 2 IR EEGUTAREE > 3 0.030 mg-kg ™' o HILHT UL, ESEMRAE AR AN 4 X
1R RNREG AR —Z 5 R Ml R SRS s MUt 24 77 12, it AT R g3 0. 77
—HGAE R — T R MR A G257 kg -hm A 1 RE IR 7 d LG 2 W,
FREATH M R A — 8 RN I e R R 2K AF G GB2763- 2005 I 3 2K 5 3
M 2P, FLIE DR ] g 2 A BRI R A R, MRL BZER, R Wit 25 2 = RIfR i R 2= K1 19 d,
A FI T BEFCIR I We KT 27 dsFFG HAS Sl | RRCR 25 [ 5 Elh X
AR IE AR R M S R IE  7E3E MRL AYZOR, Rkt 2 2 4R bR R 2 KT 22 d,
FIK S it FH#E SEMAT 508055 0. 77 kg -hm 7 i BRZRRT 30 d
1 Ta]BR 7 d EZEHE ] 2 ¥k, 2] GB2763-2005 124, BARIRIETE GB2763-2005 HiHLE T #:5E
SRR MRL, KU 2 2 mIFg I R MR Se3ebi b 19 MRL (B7E 2855 Y MRL
F19d,MFRF27T GSAA EE RESFER WA, FITR E D 2 JEM7E SR K ©.55 02K 5
s X 1 MRL, K Y 2 2RI R KT 22 S iy MRL af 208 H A SE (R | R 45 1 28 B0t X
d, 2K T30 do LA AREIRGLE RS MM MRL, I8 0.05 mg-kg ™', TR RE A

»

i

I

3 %



539

BRI R FEMTE S R 15k BR 3l 235 R el AR

827

IR, CEAR AR T X 73 W P 2R A, —
MHEJR 65 ~80 d FFAARIC, 7 b E 2 LIE AN T4

HHARSE L, it AR A4S

 FLTESC ML AR

PN ST A 7 L 2 i EORHERE I < Al
TESEIR FA KB kb 30, e M7 i mst i, e
1 yReklalfe 7 d S0 H] 2 K 48% RESLIRFLH 700
EFT, T A 1. 12 kg - hm 7 25300, AR WK 25 722 42 ]
PRI R T 25 d, 3R T 28 ds fEA KR WA IR
Jiti 3 AL A 24

S 3k

[1]

[2]

[3]

[4]

(5]

(6]

(7]

(8]

FAAE, BTGIE . A 25 REFLIR Y Az 25 XU B LB AR B S HOR
WL [J]. PRI T5 5 S5 BYA ,2006,28 (2) : 125-128. (Wang
JH,LU Y T. Progress in research on ecological risk of pesticide
chlorpyrifos and its bioremediation[ J ]. Environmental Pollution &
Control ,2006,28(2) :125-128. )

XVGLIE. B A 25 F W[ M. B B Rk 2 HOR AL,
1993 .84-86. (Liu Q K. A new the pesticide manual [ M |. Shang-
hai ; Shanghai Scientific &Technical Publishers,1993 :84-86. )
ZERE, T L. RESCTREEMN IR S [T]. 42,2000,
39(8):45. (Qin Y H, Wang Y Y. The Latest decision about
Chlorpyrifos in USA [ J ]. Chinese Journal Pesticide, 2000, 39
(8):45.)

Gumnathan S, Bukowski J, Lioy P J. Accumulation of chlorpyrifos
onresidential surfaces and toys accessible to children[ J]. Environ
Health Perspectives, 1998 ,106.:9-16.

Berkowitz G S, Obel J, Deych E, et al. Exposure toindoor pesti-
cides during pregnancy in a Multiethnic Urban Cohort[ J]. Envi-
ronmental Health Perspectives,2003,111.:79-84.

(I 25 5y IR R ANHL DA v A B 24 5% B IR BB vl ) S R 2.
FHRA G R X R G A B 25 R B R AR o (B )
[M]. b5 : P EARHE H R, 2006 :447 . (Editorial Committee of
The standard of pesticide and veterinary drugs residual content in
main trade nation and region foods. The standard of pesticide and
monster veterinary drugs content in main trade nation and region
foods( food book ) [ M ]. Peking; Chinese Standard Publisher,
2006:447. )

TGRS RIRTE , R B A0, A5 JLRP R S BGRIE TR 8 L TR B
WHmahZS[T]. £4625,2006,45(5) :337-338,341. (Feng M X,
Chen Z D,Yuan Y W et al. Residue degradation dynamics of sev-
eral insecticides in onion|[ J]. Chinese Journal Pesticide,2006 ,45
(5):337-338,341. )

WRIRTE , MRS58, v WA, 25 BE SEIRAE 23 v i 5k B h 205
[J]. b IR Rl 22 24 41,2005 ,24 (4) . 728-731. (Chen Z D,
Chen X H, Feng M X, et al. Residue dynmnics of chlorpyrifos in
spinach[ J]. Journal of Agro- Environment Science,2005,24(4) .
728-731.)

(9]

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

[19

[

[20]

WRIRTE, 5 F 415, BR M, 5. BESEIRTE 4L 32 rh i 5% BR S BT 5T
[J]. e 5FHE2H,2006,6(6) :41-43. (Chen Z D, Yuan Y
W,Chen X H et al. Residual dynamics of chlorpyrifos in Allium
tuberosum[ J ]. Journal of Safety and Environment,2006,6(6) :41-
43.)

RS BB SR, A5 TR AEIRAE JOH PG I vl 1 Bk 7 T
[ J]. P EBESE,2007(7) :23-25. (Zhou S P,Duan C Q,Yu
Z F,et al. Residual dynamics of chlorpyrifos in celery under green-
house conditions[ J]. China Vegetables,2007(7) :23-25. )

TR AR, T AT, 55, TESE I US40 R R 50N A TR 7E
ANFIZE R BR BT SE L) ] TLIR R0 B2, 2007 (1) :202-204.
(Yang Y T,Yin C H,Ding X L, et al. Residues studies of chlor-
pyrifos, cypermethrin and fenvalerate in Brassica campestris L.
[J]. Jiangsu Agricultural Science,2007(1) :202-204. )

TR , AR, i N, A TEAE IR O SR AE R R 2 b 75 3% |
WA [ 1], WA B2 ,2002(4) :191-192. (Shi H P,
Chen J,Ye J R et al. Residual dynamics of chlorpyrifos , dimethoate
in greengrocery under the shedand the open field [ J]. Journal of
Zhejiang Agricultural Sciences,2002(4) :191-192.)

B, AR AR T LI SR B A [T ). VLB Al R %
“44%,2006,28 (1) :59-62. (Hu Y H. A Study on the residue con-
dition of chlorpyrifos in forest soil[ J]. Acta Agriculturae Universi-
tatis Jiangxiensis,2006,28 (1) :59-62. )
RAG , WRHT, BRAG, 55 . SRITA LI AL /N2 R 3 b i 5% 7Y
RI[J]. bR 2~ #2,2006,21 (1) :133-135. (Dai R C, Chen
L,Chen J M, et al. Residue trial of chlorpyrifos in wheat and soil
[J]. Acta Agriculturae Boreali- Sinica,2006,21(1) :133-135.)
Cink J H,Coats J R. Effect of concentration, temperature, and soil
moisture on the degradation of chlorpyrifos in an urban lowa soil
[M]. American Chemical Society( ACS) [ USA],1993:62-69.
Mallick K, Bharati K, Banerji A, et al. Bacterial degradation of
chlorpyrifos in pure cultures and soil[ J ]. Bulletin of Environmental
Contamination and Toxicology,1999,62(1) .48-54.

Racke K D, Fontaine D D, Yoder R N, et al. Chlorpyrifos degeada-
tion in soil at termiticidal application rates[ J]. Pesticide Science,
1997,42(1) . 43-51.

Baskaran S, Kookana R S, Naidu R. Degradation of bifenthrin,
chlorpyrifos and imidacloprid in soil and dedding materials at ter-
miticidal application rates[ J]. Pesticide Science,1990,55(12):
122-1228.

Yiicel U, Ylim M, Gozak K, et al. Chlorpyrifos degradation in Turk-
ish soil[ J]. Journal of Environmental Science and Health B,1999 ,
34(1) . 75-95.

rhie A RN Al AT Ml b - e 25 5% B g [0 ] el
AT HE 2004 (4) :29-33. ( Experimental guideline for pesticide
residue of agricultural sector standard of the People’s Republic of
China[ J]. Peoples Republic of China Agricultrural Quality,2004
(4):29-33.)



