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fenvalerate ��/��o ± ��/���/���o/��� ± ��/���/���/��o ± ��/���/�
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trifluralin ��/o� ± �/���/���o/�� ± ��/���/���/�� ± ��/���/�

Relative Standard Deviation of Reproducibility .1�	�c
 �	 $Su	; �h	� "# 4�	�� p	��F, "# )�? ��3# �;
 &�'* ��0F(# d*�V �* T+
�6 4�5

)* ��h>	�6"! Z	��b $6 �3� �	! .

iprodione�	��X6 �* MRLSCodex$�_6 $6 
#� �1�* .)�<'
 �*

 )* �;
 k/L>
 �H )*),�LGS 
�/D )F�
 
�? l'��9? 4# ��V��

�'* $S�'C!.

v/XA
 Z	# 
�permethrin $	�3��1 Q? ��! &#=/6 Z	�
 �* 

),'0, 
� ��1 $V�* �	�3 ; �'* �5 ��,�6 )�* 
#�X6 �M, "# 2'03 4�5

 I��/
�
 Z��	#fenpropathrin > trifluralin > chlorpyrifos > 

fenvalerate > iprodione���3# ��'��* .
�E;���< ���5�>��6 

$6 ,'0, )? �'1)$V��* ^#',# 4#
#� $h,�� )<'S 4�5 ���,�6 ���!

$V����* &#=���/6 ; ��'���* Q���? �����1 $	����3��1 2'0���3 �����,�6 

fenvalerate Jchlorpyrifos Jfenpropathrin Jpermethrine ;

iprodione $�_6 4
�6! BUFD# 4#
#� "# ��F0? �O�3 
� 4
#� �%


� �	��X6 Z/h,�/6 �* )R	�X6MRLSCodex �3# ��'* .d%1 �

$V�* &#=/6 ),'0, 
� ��1 $	�3��1 2'03 ��,�6 $h,�� )<'S 4�5

$6 &�>, #
 i�+( 
��* �5�.

)F��	 "# 4
��6! &'�6"! )�c/F, ��z�H v/XA
 �h	� 896 4�5 

T-Test kD�1 &�/6 $V��* �	���X6 )�* \'�*�6 4�5 �62��0
 ���,

��! "# x�	 �5 �* $3
�* �
'6 -�c	=+3
� ��1 $	�3��1 Q?

 q?#�H �	��X6 T3'
 ��1 Z//_
 "�c6 �Codex ),�>�, )�? �3# 

4
���6! BUF��D#$���_6 
#� "# ���F0? �O��3 
���'��* ���`
� 

)E;���< �(.d%��1 �$V���* 
#���X6 8��3 ����,�6trifluralin 
� 

),'0, p	'5 4�5)��*! &�FR* ($�6 &�>�, #
 ��5� .FAO/Codex 

$V�* 4#�* #
 4"�c6 �q?#�H �3# ��#�, 
#�V 83 Z	# ��,�6.

R	�X6 )�X+P ��* v�/XA
 Z�	# 
� ��1 $	�3��1 2'03 ^#',# )

Q? ��! -#�P�L6 )* \'*�6 4��* T3'
 )? �5WHO )/�`'


 $6 &�>, ��1 �;�H )? �5��o�	 2;� ��
 
� 2'03 Z	# �`
� 


;! &�	" a�F+R,)Moderately hazardous(��,
#� 
#��V )��()�* J

$

�+( LD50  �0/, ZF>�? 4#��* 8�3 "��/, �
'�6 
#��X6 ��	 "# $

$G/6 IRH �* $5�h>	�6"! -�,#'/H ��5 4#"��* �[��6 ���6 2�S

 E���_6 $?#
'�D -
'�` )�* 
#�,�< &�* &"; 2�S'G/?BW�m

mgkg����m��$F�3'� N�< �	 ;BW�mmgkg����m��� 

; �3#��$V��* ��h	� ^#',# �`
� ���,�6 ���1 $	��3��1 4��5

(iprodione, trifluralin) 
;! &���	" $��0? ���	 2'��3 ��
 
� 

(Slightly hazardous) )�X+P Z	��* J��,
#� 
#��V 
'?��6 4���*

 )* I/
�
 $0, �M, 
� 4���H ��P��L6 ��9,! E��6�, B�@�6 �3


 �1�* )F1#��*.)�? ��3# ��?� &�	�1 WHO $?#
'�D "� LD50 

�����H 
� .	�����6 ; �����6�< d%����1 )����* 2'0����3���� ;

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

7.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.17.0
https://jstnar.iut.ac.ir/article-1-832-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

0

0.2

0.4

0.6

0.8

1

(m
g/

kg
)�

�
��
�	


1 2 3 4 5 6 7 8 9 10

����� ���� �����

chloropyrifos

fenpropathrin

permethrin

fenvalerate

iprodione

0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1

(m
g/

kg
)
سم

ان
ميز

1 2 3 4 5

 ���� �����

trifluralin

C!"B.��.��L�-	� 4�5 2�3 �65	� �� 1�)Q� 7N�9 75� 5 �M5>

75	8�9 f	���6
� 
� 

"C!*.�-	� ��.�� 2�3 �65	� ����� 
>0 1� �� /�'LO<�� 75� 5 

�	�3 �	T?� 

���� $G/6 $* )OX, #
 2�S'G/? �5 4#"�* 2�S ���c	# 
� ��/05#

 ��3# ����? 2U(# ��H ��P�L6 .=/C��,! 4��/G? -��%, "# $�%	

$V�* �3# I3��6 k/GL
 �;
 2'03 ��,�6 ./XA
 Z	# 
� )�* v

$V�* $0? Z//_
 ; $	�3��1 
'M�6 ��,�6��� �;
 "# Q? ��! 

k/GL
SPE ���,
#�"�* d�6#'( ��[# Q5��? ��* ��
 �1 ���yF3# 

r%	�
�6 )* \'*�6)),#�h,
 $*�b J�5 ��* -��+/?�
 �	��3 ; ��5

 �* E'%C'6 &"; (�	��3 B��H ;)�GD#�6 d�6#'( &#=�/6 J��S

 �1'%	=/� -�/`'@��D 4#
#� -��+/?�
 $*��	"�* K��GFL6 $	�/0/

 )* x/�%
 $	#
�? J�*�	 Q	#=�# ; $	��3��1 
'�M�6 )�* )�F�
 
�?

 $V�* $0? Z//_
 p	��F, ��* v�/XA
 Z�	# 
� ���_F6 2'0�3 ���,�6

d��`�H x���b $��3
�* "# )��('<'��3 J)��(J#'GR��	�5)��(J

��R/,)����) (��($��3 ;)��(�
#� $	'R05 .k/L>�
 ��H

)��* �;
 4#���* v��/XA
 Z��	# 
� )��F�

�?�/�o2'0��3 ���`
� 
�-mgkg ��/�<4#���* J�/��2'0��3 ���`
� �-mgkg ��/�<;

4#�*�/�2'0�3 ��`
� �-mgkg ��/�<��* )�? ���1 �
#=�S

 ZG/�� T�3'
 ��1 2�c,# -�X/XA
)����) (�(=�h	
�
 J)�o(J

�6�//?#)�(85!�
#� $h�5 .$	#
��? $*��	"
# 
� KGFL6 Z/XXA6

�;
 # "# d�+V #
 4���_F6 4�5
�/_6 �5 �;
 ��5 Z/�
;
 2��c,

)	=c
 $6 �M, 
� 4# )* J�,�/S 4
'P 
� ��5�F6#
�� Z	# "# $%	 )?

�MG7 4�5�$�6 ��/c�3 2'03 $*�	"�* Z//_
 �H �*#�* ; �'�1

 ��;�A6 
� �	�*���mo��1�* �`
� .Z/h,��/6 v�/XA
 Z	# 
�

 x/�%
 �* ��1 $	�3��1 2'03 $*�	"�*GC-ITMS ),'0, 
� 4�5

 
�/D��/�o%J$�h,�� )�<'S��/��%p	'�5 ;��/��%��'�*

 )�/G? 
� ���1 N��LF,# �;
 &�'�* N'�GO6 �h,�	�0, )? �3#

$6 =/C�,! ; )/y@
 Jl#�LF3# dH#�6 �1�*)E;�<�.(

85 $+R�, 
�/_6 B#�A,# 4�	�� 
#�%
 ; $*�	"�* Z/h,�/6 Z/�b

 ��;��A6 
� I/
�
 )* 2'03 Z	#��omo�;��/��m��/���'�* 

��H ��* )? ���1 Z/�/_
 $*��	"�* )���%m��(%4�	��� 
#��%
 ;

$+R, 
�/_6 B#�A,#)��(%���;
# )�	��A
# T�3'
 ��1 Z//_
 )�*

 �;
 4�5
�/_6 "# $%	 &#'�( I�3��6 $5�h>�	�6"! )�	=c
 4�5

 $6 �X*�O6 �	�0,)��.()F��	 Z	# �h	� 4'3 "# 5p	��F, ��* 'R05 �

$�3
�* '��,'	 4���5)��(#'GR��	�5 ;)��(#
���? )��?l#�LF��3# $	

$V�* '0�3 ��,�6 r%	�
��6 "# 2'%	=/� j#'�D ��* 4��5 $	�/0/�1

 $Su	; JKGFL6 ��* 8/XFR�6 \��+

# 
� #
 k/�GL
 ; )/y@
 4�5

 )* -�(UP# �/y/? �3�$6 ��6! ��3# ��'�* J��,#� .��R�/,)��(J

�,��)��(�+�F3# J)��('�,'	 ;)��(&�>�, �'�D -��X/XA
 
�

��#� �,# 
�6;�? ��hF3� )? 4"�S $�#�S'm)�G
 $6�< $c�3 K/P 

��* $�%/�%
 J$�,;�F%C# ; $	�/0/�1 Q,'�	 N�	�
 )* =9c6 $,'	

 $V��* &#=�/6 Z/�/_
 ; $	�3��1 
�  �* $	#
�? 2'0�3 ^#'�,# ���,�6

$6 �1�* .2'0�3 $*��	"�* &#=/6 ; k/L>
 �H )* )<'
 �* Z	#�*��*

 )* �;
 $V�* =/C�,! 
� )F�
 
�? Q�? ���! ��,�6 =+�3 
� ��5 -�c	

�3# )F1#��* 
� #
 $X/V� ; ��0F(# d*�V p	�F, ; ��'* =/6! �/X�'6 .

$��6 \�+�F��3# Z/���b v��/XA
 Z��	# p	��F, "# &#=��/6 )��? �'��1

$V�* ��M, 
� ��* ���1 $3
�* -�c	=+3 
� �'<'6 2'03 ��,�6

 )�,#";
 $	#��7 B�@6 �+3 
� �9,! "# x	 �5 893 ZF��S)�(

$0, �	�9
 #
 ����? B�@6 �6U3 �	�0,.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

7.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.17.0
https://jstnar.iut.ac.ir/article-1-832-fa.html


�-	� ��.�� /���0 1� 2�3 4��5� �65	� � ��	0 :	;<.�� �� �=>� �� 	�75	8�9 
�

��� 


��.M�	d� 

�	�0H "# )	�g
 -�X/XA
 'F/FR,# $C�6 4�5 $	#��7 .	��` ; 4#

 ��h>�	�6"! d��3�� 4
�%05 ; v/XA
 Z	# 2�c,# 
� 
'>? 4��5

 ; 8
�D &�_<�6CSL$6 $,#�
�V ; �%>
 &�FRGh,# �'1.

��	
� ���� ��	FT�� 

�.$(#
" E�3 4"
;�>? )6�, 
�6!��mo�.; 4=	
 )6�,�* �,;�_6 6! d? �
#�# ; )<�'*4"
;�>? ��9< -
#"; -�(UP# ; 
�.����.

�.B�@6 4'hC# -�_C�O6 .6�< ��P )	�g
 �/_z; ; 
#',�D $	#�7 �#'6 
'>�? 4# .����m��o�J)�	�g
 -��X/XA
 'F/FR�,# ; 4#


'>? $	#�7 .	��` .

�.2 J$9GC#�+( .��o� .Q? ��! �* �/6'0R6 �5.R6 ; $3��1 83 4�3#�3 ��h�? Z/0>1�/6'0 &#�	# $	;
#� 4�5 .2'�G( ��h>�,#�

"#'5# $,�6
� $F1#�9* -�6�D ; $%1=� .

4. Ambrus, A., E. Visi, F. Zakar, E. Hargital, L. Szabo and A. Papa. 1981.General method for determination of pesticide 
residue in samples of plant origin, soil and water I: extraction and clean up. J. AOAC Intern. 4: 733-742. 

5. Akiyama, Y., N. Yoshioka and M.Tsuji. 2002. Pesticide residue in agricultural products monitored in Hyogo 
prefecture Japan FYs 1995-1999. J. AOAC Inte. 85(3): 692-703. 

6. Codex Alimentarius. 24, part 1., 2000. Pesticide residues in food methods of analysis and sampling. 
7. Egea-Gonzalez, F.J., M.E. Hernandes-Torres, L. Cuardros-Rodriguez, E. Almansa-Lopez and J. Martinez- Vidal, 

2002. Estimation and correction of matrix effects in gas chromatographic pesticide multiresidue analytical 
methods with a nitrogen phosphorus detector. Analyst. 127(8): 1038-1044. 

8. The Plant Protection Products Directive (91/414/EEC). 2003. European Commission implemented in the UK.  
9. Fillion, J., F. Sauve and J. Selwyn. 2000. Multiresidue method for the determination of residues of 251 pesticide in 

fruits and vegetables by gas chromatography/mass spectrometry and liquid chromatography/fluorescence 
detection. J. AOAC Intern. 83(3): 698-713. 

10. Given, M.L., C. Lu, S.M. Bartell and M.A. Pearson. 2006. Estimation dietry consumption patterns among children: 
A comparison between cross-sectional and longitudinal study designs. Environ. Res. In press.  

11. Gelsomino, A., B. Petrovicova, S. Tiburini, E. Magnani and M. Felici. 1997. Multiresidue analysis of pesticides in 
fruits and vegetables by gel permeation chromatography followed by gas chromatography with electron-capture 
and mass spectrometric detection. J. Chromatogr. A. 782:105-122. 

12. http:// Pesticide. 2001. Windhom B. The health effects of pesticides. 
13. http:// WHO. Org. 2004. WHO recommended classification of pesticide by hazard. 
14. Hernandez-Torres, M.E., F.J. Egea-Gonzalez and M.L. Castro-Cana. 2002. Residue of methamidofos malathion and 

methiocarb in greenhouse crops. J. Agric. & Food Chem. 50(5): 1172-1177. 
15. http:// European Commission. Monitoring of Pesticide Residues in Products of Plant origin in the European Union, 

Norway, Iceland and Liechtenstein 2000 Report. 
16. Hill, ARC. and S. L. Reynolds. 2002. Unit-to-unit variability of pesticide residues in fruit and vegetables. Food 

Additive & Contaminants.19(8):733-747. 
17. http:// Pesticide.Total Dietry Study in Toronto 1996. 
18. Hajslova, J., K. Holadova, V. Kocourek, J. Poustka, M. Godula, P. Cuhra. and M. Kempny. 1998. Matrix-induced effects: 

A critical point in the gas Chromatographic analysis of pesticide residues. J. Chromatogr. A. 800: 283-295. 
19. Johnson, R. and M. Rose. 1996. Mass-Spectrometry for chemist and Biochemist. Cambridge University Press, 

New York.  
20. Motohashi, N., H. Nagashima, C. Parkanyi B. Subrahmanyam and G. W. Zhang. 1996. Official multiresidue 

methods of pesticide analysis in vegetables, fruits and soil. J. Chromatogr. A. 754: 333-346. 
21. Niessner, G,. W. Buchberger and R. Eckerstorfer. 1999. Multiresidue screening methods for the determination of 

pesticides in plant materials. J. Chromatogr.. A. 846:341-348. 
22. Navarro, M., Y. Pico, R. Marin and J. Manes. 2002. Application of matrix solid-phase dispertion to the 

determination of fungicides in fruits and vegetables. J. Chromatogr. A. 968:201-209 
23. O'keefe, M. 2000 Residue Analysis in Food Principles and Application. Harwood Academic Pub., The Netherlands.  
24. Perret, D., A. Gentili, S. Marchess, M. Sergi and G. Dascenzo. 2002. Validation of a method for the determination 

of multiclass pesticide residues in fruit juices by liquid chromatography–tandem mass spectrometry after 
extraction by matrix solid-phase dispersion . J. AOAC Intern. 85(3):724-730. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

7.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.17.0
https://jstnar.iut.ac.ir/article-1-832-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

25. Patel, K., R.J. Fusell, R. Macarthur, D.M. Goodall and B.J. Keely. 2004. Method validation of resistive heating-gas 
chromatography with flame photometric detection for the rapid screening of organophosphorus pesticides in fruit 
and vegetables. J. Chromatogr. A. 1046: 225- 234. 

26. Pang, G.F., Y.Z. Can, C.L. Fan, J.J. Zhang, X.M. Li, J. Mu, D.N. Wang, S.M. Liu, W.B. Song, H.P. Li, S.S. Wong, 
R. Kubinec, J. Tekel and S. Tahoma. 2000. Inter-laboratory study of identification and quantification of 
multiresidue pyrethroids in agricultural products by gas chromatography-mass spectrometry. J. Chromatogr. A. 
882: 231-238. 

27. Rodriguez, R., Y. Pico, G. Font, and J. Manes. 2002. Analysis of thiabendazole and procymidone in fruits and 
vegetable by capillary electophoresis-electospray mass spectrometry. J. Chromatogr. A. 949: 159- 166. 

28. Stajnbaher, D. and L. Zupancic,-Kralj. 2000. Multiresidue method for determination of 90 pesticides in fresh fruits 
and vegetables using solid-phase extraction and gas chromatography-mass spectrometry. J. Chromatogr. A. 
1015:185-198. 

29. Schenck, F.J. and S.J. Lehotay. 2000. Dose further clean-up reduce the matrix enhancement effect in gas 
chromatography analysis of pesticide residues in food? J. Chromatogr. A. 868:51-61. 

30. Sojo, L.E., A. Brocke, J. Fillion and S.M. Price. 1997. Application of activated carbon membranes for on- line clean 
up of vegetable and fruit extracts in the determination of pesticide multresidues by gas chromatography with 
mass selective detection. J. Chromatogr. A. 788: 141- 154. 

31. Safi-jm., Abou-Foul, N.S.,EL-Nahhal, YZ. and AH. El-Sebae. 2002. Monitoring of pesticide residues on cucumber, 
tomatoes and strawberries in Gaza Governorates. Palestine. Nahrung. 46(1): 34-39. 

32. Stajnbaher, D. and L. Zupancic-Kralj 2000. Multiresidue method for determination of 90 pesticides in fresh fruits and 
vegetables using solid-phase extraction and gas chromatography-mass spectrometry. J. Chromatogr. A. 1015: 185-198. 

33. Torres, C.M., Y. Pico and J. Manes. 1997. Comparison of octadecylsilica and graphitized carbon black as materials for 
solid-phase extraction of fungicide and insecticide residues from fruits and vegetables. J. Chromatogr. A. 778: 127-137. 

34. Ueno, E., H. Oshima, I. Saito. and H. Matsumoto. 2004. Multiresidue analysis of pesticides in vegetables and fruits 
by gas chromatography/mass spectrometry after gel permeation chromatography and graphitized carbon column 
cleanup. J. AOAC Intern. 87(4):1003-1015. 

35. Vidal, J.L., F.J. Arrebola, A.G. French and J.M. Randez. 2004. Validation of gas chromatographic-tandem mass 
spectrometric method for analysis of pesticide residue in six food commodities .Selection of a reference matrix 
for calibration. J. Chromatogr. A. 59(5/6): 321-327. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

7.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
20

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.17.0
https://jstnar.iut.ac.ir/article-1-832-fa.html
http://www.tcpdf.org

