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Absract: Conditions for pretreament and detemination of organophoghorus pesticide residues con-
tained in fruitsof Citrus unshiuMarc * Guoging 1’ were optimized Furthemore, the dynamical regularity of
chlompyrifos in citrus fruitswas studied The reaults shaved that pretreament techniques were auitable for
citrus sample  The Iimits of detection for dimethoate, methidathion and chlompyrifoswere 0. 244, 0. 306 and
0.409M g- mL"" repectively, the average recoveries were from 74.76%  99.16%, and the relative
standard derivation (RSD) were betveen 1. 01% and 10. 08%, which met the requirementsof multiple resi-
dues analysis in a single run More pesticide residues and faster dynamical regularity of chlopyrifoswere found
in the peel than in the pulp of citrus, and amost no residuewas found in fruits after 30 daysof graying The
half-life of the pesticide was significantly different beiveen the citrus fruits treated with different pesticide
concentrations The degeneration of chlompyrifos residue in citrus peel and pulp were 10. 71 - 10.88 d and
13.55 - 13. 85 d regectively.
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Fig 1 The chranatogram of standard substances of three organophosphorus pesticides (A =229 nm)
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Table2 The recovery ratesreaulted fran acetone ( for peel) and ethyl-acetone ( for pulp) 1%
/mL_A cetone /mL_Ethyl-acetone
Pesticide 0 1 2 3 0 1 2
D imethoate 75.43+4.02 86.32+3.16 93.24+£3.07 94.11+3.23 76.13+4.66 89.41+3.58 98.41+2.19

Methidathion ~ 69.81+4.49 76.53+3.88 87.12+3.75 95.82+2.84 71.26+4.14 90.62+3.20 94.39+2.04
Chlompyrifos 58.63+5.01 69.46+4.25 81.75+3.91 96.31+2.76 63.49+4.50 87.37+2.93 97.36+2.15

3
Table3 The SPE method used n organophosphorus pesticides extraction from citrus peel and pulp

SPE /mL_SPE ocolumn pretreament /mL_Elution
Tisue N -hexane Aceone M ethanol Ethyl-acetone Acetone Ethyl-acetone
Peel 5 5 3 0 3
Pulp 5 0 3 5 0 2

2.3 SPE- HPLC
: 3 ( )
, 3 0.05 0.10 0.50mg- kg ',
6 , 4
| 74.76% 99.16%, 1.01%  10.08 %,

4 3
Table4 The requltsof recovery asay with SPE - HPL C of three organophosphorus pesticides n citrus peel and pulp

/(mg kg™ 1) /(mg- kg™ ') 1% 1%
Pesticide Added concentration Average measured concentration Average recovery RD
Peel Pulp Peel Pulp Peel Pulp Peel Pulp

D imethoate 0.05 0.05 0. 037 0.038 74.76 76. 37 10.08 1.05
0.10 0.10 0. 082 0. 083 82.35 83.48 3.12 4.73

0.50 0.50 0. 444 0. 449 88. 82 89. 86 2.07 2.56

M ethidathion 0.05 0.05 0.041 0. 042 81.38 83.10 1.05 2.29
0.10 0.10 0. 082 0. 086 82. 37 85. 50 3.49 2.09

0.50 0.50 0. 458 0. 465 91.51 93. 05 2.07 8.57

Chlompyrifos 0.05 0.05 0. 043 0. 040 85. 95 80. 96 1.42 2.41
0.10 0.10 0. 088 0. 092 88. 41 92.24 2.31 3.68

0.50 0.50 0. 468 0. 496 93. 69 99. 16 1.01 2.38

2.4 SPE- HPLC
: 1.0 2.5 50 7.5 10.04 g-
mL~* ,
(mg- kg'') = GUg mLt) x (mL) x
/ (9) :
0.015 0.012 0.021mg- kg' ( 5)
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Table5 The regression equation and the Iim it of detection
I@g mt) I(mg- kg'*)
Pegticide Regression eguation R L imit of detection Sample limit concentration

D imethoate Y =10 900X +2 660 0. 9980 0.244 0. 015
Methidathion Y =15 300X +4 680  0.9999 0. 306 0.012
Chlompyrifos Y =41 600X +17 000  0.9972 0. 409 0. 021
X Y 21

Note: X stands for concentration, Y stands for peak area The Iimit of detection was st at the pointwhen SN =2 1
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Fig 2 Degradation curve of chlorpyr ifos in different parts of citrusfruits
DPS , (
, 2000) , C=Ge ",
c T G ;K ;T
c=1/2¢, T=In2/Kk, ( ©)
6
Table6 The regression equation and analysisand half-life of degradation of chlorpyr ifos
Tisue Treatment Regression equation R RR /d Half-life
Peel 1 1000 C =0. 604871e" - %4787 0.9702 0.9413 10.71
1 2000 C =0. 268487¢" 0 037607 0.9765 0.9536 10. 88
Pulp 1 1000 C =0. 080429¢" % %1276T 0.9841 0. 9685 13.55
1 2 000 C =0.040947¢" > 00757 0.9390 0. 8817 13.85
6 y 1
v G
' ( , 2005) ,
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( , 2006;
1 2005)! ’
, 3mL 2mL )
.3 0.244 0.4094 g- mL"*,
74.76% 99.16%, 1.01% 10.08%, 3
0.015 0.012 0.021 mg- kg ', 2mg- kg ( ,
2006) 1 25 1mg kg' ( , 2006) 0.02 2.00 2.00 mg-
kg ' ( , 2005) ,
References

Blaso C, Font G 2003 Solid-phase micmextraction liquid chromatogrgphy/tandem mass ectrometry o detemine postharvest fungicides in
fruits Anal Chen, 75: 3606 - 3615
Chen Shi-rong 2006, Analysis and suggestion o standards of MRL s about our county fruits Pesticide Science and Administration, 25 (12):
44 - 48 (in Chines)
2006 . , 25 (12): 44- 48
Chen Xiao-fan, Rong Xiso-dong, He Ri-rong, RuanLe-qiu, Tan Qiang, Luo Zi-juan 2006. Introduction to damestic and intemational standards
for pegticide residue management in fruits Plant Protection, 32 (6): 18- 21 (in Chines)
) ) ) ) , 2006 . , 32 (6): 18-21
Chen Zhen-de, Yuan Yu-wei, Chen Xue-hui, FengM ing-xiang, L ian Zhi-xin 2006. Residual dynanicsof chlompyrifos in Allium tuberosum. Jour-
nal of Safety and Enviorment, 6 (6): 41- 43 (in Chines)
, , , , . 2006 . , 6 (6): 41-43
Hong Zhen-tao, ZhangW ei-feng, Nie Jian-rong, Zhuang Zhi-hui, Liu Ying-gi 2005 Study on applying SPE o analyze pesticide residues in vege-
tables and fruits Guangdong Chemical Industry, (7): 8- 10 (in Chines)
, , , , . 2005 . , (7): 8-10
Masahiro O, Yoko K, Kazuhiko A. 2005 Rgpid method for the determinatio of 180 pesticide residues in foods by gas chramatogrgphy/mass gec-
trometry and flane photometric detection J Pestic Sci, 30 (4): 368 - 377.
National Pesticide Standardization Technical Committees 2000, Chemical industry standards pesticide 2ed Beijing Standard Press of China
(in Chinese)
2000 . 2
Sun Zhen, Gu Yaping, Qian He 2007. Development of pesticide residue analyzing technology in fruits and vegetables Food Science and Tech-
nology, (1): 15- 19 (in Chines)
s s . 2007. . , (1): 15-19
W ang Guang-feng, Tan Jiu-zhou, Chen Bai-jun, Zhang Ruo-hai, Zhang Huamaa 2007. Compari®n of Chinese and intemational standards for
pesticide residue limit in citrus Joumal of Hunan A gricultural University: Natural Science Edition, 33 (3): 138 - 145 (in Chinese)
) ) , , . 2007. . : ,
33 (3): 138- 145
Zhang Zhi-heng, Cang Taa 2006 The standards of MRL s in citrus of Jgpanese positive list”. Zhejiang Citrus, 23 (3): 32- 35 (in Chines)
, . 2006 “ " . , 23 (3): 32- 35
Zhang Zhi-heng, Wu Chang-xing 2005 The standards of MRL s of citrus fruits of European Union South China Fruits, 34 (6): 16- 17. (in
Chinese)
s . 2005 . , 34 (6): 16- 17



