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Abstract

Background and purpose: Pesticide residues in food products is of great concern. Food
preparation highly influences the pesticide residue and safety of the food. The aim of this study was to
evaluate the effects of storage and different washing solutions on dichlorvos residue in tomato.

Materials and methods: A Interventional study was performed in which tomato samples were
harvested after 24 h of dichlorvos spraying and their dichlorvos concentration was determined. A group
of samples was stored in room or refrigerator temperature for 10 days. Dichlorvos changes were recorded
every two days and the samples were washed for 20 s. The changes in dichlorvos residues were recorded
again after washing the tomatoes. The second group of samples was immersed for 10, 20 and 30 min in
water and solutions of 1, 2 and 3% sodium chloride, acetic acid and sodium bicarbonate. The impact of
each treatment on residue was evaluated by gas chromatography equipped electron capture detector.

Results: Dichlorvos residue reduced during storage and its concentration in samples stored at
room and refrigerator temperature reached to lower than the maximum residual limit (MRL) after 8 and
10 days, respectively. Thirty min of immersion in water and solution of sodium chloride, acetic acid and
sodium bicarbonate caused 35.75, 34.62, 14.48 and 92.74% reduction in levels of dichlorvos,
respectively. Sodium bicarbonate solution, depending on its concentration and washing time, had the
highest impact on dichlorvos removal and acetic acid solution was found to have the lowest effect.

Conclusion: In order to remove dichlorvos from tomato and increase its safety, it is necessary to

consider the preharvest interval (PHI) and its immersion in alkaline solutions for suitable time.

Keywords: dichlorvos, tomato, pesticide residues, gas chromatography

J Mazandaran Univ Med Sci 2016; 26 (141): 36-44 (Persian).

36


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

oyl s (—S B} 3oL colS Hilsa_L as
(We-1CKE) 1090 Jls ygs 1K) o)laids @l g Cauny 2)gs

aailoysly p gabtiuni (glo yisg) g (5 lamSi loj g 95 pili U
LS a3g5 ja yug IS ga yiS Gl

' bl 4obls
" ssbslas z»l
T et e
23S
L T Y B B P e e T
SIS 56 ol asdlae ol 51 Coan syl (3L 5 Cormal sl a5 alai 51 oiladl Ol e ol e5le (g 5LuosleT
el o3 K 8 s IS 63 S0 i ediladl p Caliten (slooty 3 L st
5ol s fSes b il 5l dn Colu YP K5 4 S (glad gos (glalstIde andllae ol 55 il 9 Slgo
WSEYr Ode a5 610K o, ) o,unu.th;,u_L_L;t:lL;Lu,;uaﬁjlua,f.m5xf°5\x\uoTﬁ¢M;
4;}‘,;p“b?..\i;)?w)ﬂ&|fa\j\.\,{”l{giij”};,awblf@)\mQ\m.;s..u.mmgTﬂ;);
3k 5 9ab 58 o Dl S o b St sl (g IS o 13 Y Y ) e (DT 2 amE TS Y O Do s
o3 8 2500 09 S Sl SLesSET 4 sgma (318 Loy S 58 oBas b oiledl  bajless oo 30
330V 5 A S i 0 e 5 BT sles 53 5 lST (MK b 53 s @5 gad e IS (65 0biladly sladily
o ool Sl S 5 &Sl il 5 OT Jshoen (0T 55 Ol 4235 o .k (MRL) jlons Slie ity 31 508
5 0L 40 &g ok Sy S 0 gl 35 s IS (63 o )3 AYNF 5 VF/FACTE/PY (YOND talS o o 5
S sleml s S (63 Bl 5315 SE 05 oS Sl el Jglos 5 o YL e
23 3 A8 65 Sl 1 obiabl (6l o LB U pdowe 53 cslio Sode @ (555 dbso 5 wi )5 055 Sale gl
335 o ol OF (odlo o 1531 5 (S per S

SIS 5l S 58 (25 AT (glaadiladl o S der 58 ¢ s IS (53 15348 sl 0l

doddo

;g;auTu,ot&Aw@“ﬁg\;ﬂw g L clasdsibs jl S ojs
Sheslial 4 HLab i (65,5188 10T 135, 8 Comaz 333l 5 S b (cla e ) s sl
65)}u§)>3,@rwogﬁ;|.mp@u_;§aT LGl (65,598 OV games A 65 Olakily 21580
E-mail:a.heshmati@umsha.ac.ir a5 Dl Dl 5 e cOMen (S ke o315 101ken — houdas ergiamoe ilgo

Ol eohan o (S 0 e il )5 5 1E Siglan ( T o 6575 (6 sl )
Ol Ol Ol (S ke otils ¢ S5y 0S8l ¢ gt 03,5 c)liils Y

Ol gl cOlbas cilhan Sy o ke o201 4y sy Lt Dol 50 sl ¥

Ol cOlken Ol (S o sle oils ¢ (K 0S8l ey 385 05,5 53kl F

A AZAL SRS RO/ S-Sl Cgr gl l 0 WAB/T/Y 1 Zdl s ey )b

WY 1990 jg ¢ 1IE] o)lauds (@din g Canyy 5)9s ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

S 05T ax3lasBl 1 (538 aneS (sodiind g 5)lagSs 136

(Laas 87 (gl o5Tably a0 poed ol S
e 4 Sloms o 53 (ESe) &SI L ¢ 5
5l Gl I Y U)oy Ol y3 2d Y B /0
FIY BN )5 (i 3 9 IV U0 Ol o
N ekl 5550 5T (61 (B e ST 2 i385
S5l S S ol a5 LS
O e § 555 03 5 ol S 4 )58 s S
3 =8 il oslaT (gl o sl anT 3 55,8
r 3 ol 1 Wil o pined 5 (551065 O3 s
oy 35 Sl eslinal 5 (65U gSS 3L oy aalllae

@‘b}yw}ﬁé)ﬂﬁgjukm

b o9, 9 slse
el gl aalllan ¢ 55 Sl anllas

Slge
CS bl de ;388 o am o b s IS (6
s S 0 gl s ()l 5 (K0T LS
slye gl 5 S J5 5wt Sl g 0o g JST (65
Tl Als Sn it g (OLIT) &S0 0875 51 gl
Sl eslazwl L (Solid phase micro-extractio) Jsl> ;i

-\.LJJ?%GKJLLLAJT)DV%MQLL!P)JWJ;

NS Sl iy e 5 ol sla S T 4y
;I Devap, EC 50% L L ole oS s
39 5 3,8 ags Ol 53 e g o S
Sl s A Jom ST Ve 2 0T xd Aa e
Slkes 2, S 4 (K5 S by (Sl
G S g (s S ety 4 (e

25 8 el lab - 51

N S e g
s el YF e (gl S5 5 4 S (lad s
5 Jie oo T ay oy o 5 o3l S |
B o Saze sl plonil (g1 il slaes So

Cad pdls e 0 b 58 g 5 e O e
Nl 5 o ST (g5, 1 as b ol
il 5T g 0 s 56 g o 55800
565 lasl g o T Ll 5 05
s S BT A Y sde GLDAEL o Jaee
QQLEIM‘J)}A)aJ:.w)C;.;‘L:C}J*\\ Ol ya s s
Lyl ey p g 3 g Ol (1) 5 o 513
S 513l AT 5 s (g LS o
O blse Cde an ol glize s ailate 4 ailate
SLOb e OY gama j3 o 287 5T gl 51 5L
A D8 WS s e s Lo (gl Sl
s (Maximun residual limit) MRL U lowe d>-
osS goms d gl ol psons ST blos S
Ol s A5 4LS” 4 (good agricultural practices)
Sl Céy dal e sYLMRL 550 51 T sbiledl
5 3k g Il s lay iS55 a8 LT
o SleSl 6l = (93 55T e S Sl (omis S
ol O S W5 53,8 w5 Sy la_iS ST
I 5,510 p a1 e 3Lzl (51 S5 28T
e S ST i 5106 AS O ne SIS
Gtalsd Mwl [l gy 655l OV s
3 S503iS OV pame (651U 48 513 34
s o e 1 8 L 0T (g5 lmenleT slad T 3
S S ST Codo (65 p OAS G gy 5 sl
P9I o o oy w5 s ol Lol o
IS sl p 0588 55 S ey sl 2S5 ST 51 S
.&;_-N‘JJJ_KLS.}LSJ}A_?;C)‘P)JQB_»
S el o i 5 5l s S (S s S (s
Oy 0 oz VL s e ] (5 e
(Class I Highly toxic) | oSS caw A S 5
0J 5 )8 oS 5 K Ulsie 4 5 ool o guazd
S BT ol Wl o il Ol (g1 foioes
Comerled S ol 503 5 (63 5 5 Sals b

5Bl e s (gl S 5 () i 51

1190 g0 « 1161 o)laddy (@iiub g gy 5)9s

ohdjle (i) eole olEiily alas WA


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

ul]lﬁnﬂ: g un!ll.l anble

/‘;&v&v—a'b' b}bﬂu\.&lb)\))}JSPME Q}';w
63 il (ol o Ols 5, IS (63 -0 il ez
waijlw—;.Méfa:w_ijrK

b B g IS (55 (5 S o1

s AS (63 0bilerdl 58 o1t
S s &S L ey S (53 Ll
0L ,ls &S -5 CP-3800 Jus (GC) 31 8 yilay S
09 =S oy 5Ly ST 4y 5 game (LSS oT)
! — .4 ;JLST (Electron  capture  detector)
s s e ¥ b LDB5 O Sl o S el
o3lil g oo /YO Wl i 5 e e /YO
31 e a3 100 LT (gldl 53 g slos s
g 4l a5 by pl)s 4kds ¥ S 4y oS 5y
23,8 Sle a3 Y 5Ll 8 Sl am s YA
S, KaT 5 (Injector) [ 68751 gles . 28L ool 3l 4iss
BERUIN L G BNPISSY TRRPS SR )
GooF e 5 4kds 55 il e Y0 (055 55) Jol>
FAUT 0L JS7 5 25 Sa Ve L 1l 2 GC 4 4500

5 e adds FY/40

oleT IET

SPSS \v )l)_é\p_s Shesls Jdow g 4 o (6l
5 ol 5,180 b aw SlislejT olas s o3lizal
o amlin gl 3 8 B 1E 0T lre O3l
0 b S bl T O geT 1 Calises slales
S35 05T L Laes 8 55 4 53 aeylie A oslizal
LadssasT (oold (51l e o 3 S oLl
A as § b sp<i/ed

b asb
u—)’u—if 4—?}?)’ 3 AS 83 e i
Vooslacs Jgda 53 Jloeiu U G sl s (6,146

8> yldas Lg)h\_@.i? Jab ys cmul i onls DL

SN S (s 5 SIS
Jsb 55 s I8 65 Ol ;e (s )
Sslise Ll 53 55 (Kb a8 (e e (5510
a3 Fdlos 50 5 U1 Glas —a olas
STTRTREGNE- 3 Sy JE ETPR PR DPUI gy W
548 6,8 o3I LadT s S (65 Hide LU oSS
A 81 Y Sde 4 DT 5 5 e
S o3Il Todaee o jlukin ol 1 51 oS a5l
oD i s | 4 s OT 205 Ao
SO LY 03,8 55 abse L it Sllee
T 5 6 2 53 e 0) (g
byt T 3.08 8 plowil ads ¥r 5 ¥ )0 Sk
el g Sy IS A0 13 Y5 Y Jgkes oo 5l eslizal

o ol (b ) ks S S 2 b Sl

s A s> Recovery) Csl b duloes
23 L3k 4 ol s IS (65 (5 051 s
PoF Y e i s gl K5 s S a4 g
3 oy 3 A LSl 0 8 S G g o 0,8 s
Loy g ‘5,:?@)'\44\‘#”)}_15‘5;)!.&;‘,_»@1;‘:“1
Sl (g1 3L 5L O e 3 s 3L 3L

.:ﬁw)s‘\a/\ )Qf/f‘ﬂ“//\s_‘éjm‘w\&;b

gt (e o)

(e 53 08 5 Ko V0D &S gl sl |
I p_?bif\ U /00 tale o gt ome 55 (glas )|kl
o Bl & ol IS gt s Ll 5 A g

oA 5 L]
Oy JS" (53 0 sl 3l s IS (53 ) il 51
S e,V LB W) s szl ke S
13,8 bsen Dl A e B LOT o SN0 555
O,S Bl 31 s s 03508 40 455 53 Sie 4
aolas s 8 1SS s 5k g3 gl el Slles
AT R R UR PR ERCREI SO

wq 1190 yg0 < 11€1 d)lash (lind g Cany 3)9s

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

S 05T ax3lasBl 1 (538 aneS (sodiind g 5)lagSs 136

e IS s 058 o0 dalia Yoo plad J gt
b Rl e cpl Al 55,15 (65 jliie 2alS sl
OLej Shal I 5 Culs Sls me BLI I Odilews Ole
O el L 5 i g IST (65 Cod I Ol
(o Ol s o A IS s slac Ll 30
LS o 5t s S5 Al Me s ae s T Soslis
EYRWITS 1 /i BT TR BTN P RGP
Ola Sl dal Jghoma 53 Ol 255 55
ol ol e LI st Cble g tnld
SalS” s (¥ o led Jgda) 50 sl s ST(6s
g 568 DT o Ol Bg) 4 Cand By o) 52

.J}{M)) \f/?/\&hl.{)‘u\lod‘.’-dﬁjéﬂ.{d)}la

23 ol (515 i sai 53 5 3k Al s IS
N P5eS an s &S 63 sliae S5, A Sl dn GBI sleo
..s}_fjé_.,aoT)M_&rM)))):jATMJMRL)M.&A
35S b 53 s AS (65 2l Hlie o S
93 o=l e Gols e Dals g3 s U gl
S5 poY OLaj sy e bl i opl s s 43 K el
Lo god (6 2med Al 28 Slres o 4y o e b
23 Gl e s ST o3 53 4B V0 Sods 6
23l 2 s d s AST (65 Ol
P DA ERCNUPUNG PR PR NI
Moy oy S (3 ke falST o a5 ¥

534S 55 bolea s oy s FOND 5 YV/A Y/ 5

A_.a):jJJAAé\ﬁéjl.wa:b-l—}L;)\A&J_,b)zpf_,l:f)stfé:nwﬁﬁ}Aq-;):wjjlfégc_,.lélbx:i::\ o5l Jous

Cols Ol o Cad OT il s

S s, Sl g 3l s AT (65 5l Sl
Ve A 5 ¥ Y (¢SS 538 ko)

Advye 08 ARV E V4 ADY/RY /A AL EVIN 7/Y+ Lo slos 3 6,1

O (AA/FF) (VYY) (FO/9%) (YY/FF)
ACu /v F /e F Ad,pay /ey ACY/\OE /) Aby/aq £ /ey AF/qn £ 4 /\F [ZA0 Jloxdu 53 6,145

(A4/F+) av/sy) (Fo/¥+) (¥o/0Y) [CXVARY]
Advjigtaig RSV ERVIN ADY /) A EXVAN 200 it g Lo les 3 (6,165

(e (Q4/+Y) (vo/5Y) (Fo/4%) (Y4/4Y)
Aduvg /00 LAVS ERVALY AD¥/EAE 4 /1) AIF/04 £ /\F 200 i g Jlomsu 3 6,

(e @FNY) (v+/5)) (F/5Y) (Y0/4+)

O i S5 slael oy 53 GG 6851 i $VL Cog o dns e LSS Cdial Ol dn G |y g ST (53 2alS” s ys sl Jstls slel

Sl adzas Ll 68 slel ey 3 Cadibes 6 o8 s SV g o (P <0/ 0Bl (e 13 (e (5 LaT gLt pube odims 0L

P70 il o s s 55T

ks Aoy g e o ISyt (o S8 05 0,8 o 0 (S i 8 50 s S 0 bl 5 1Y sl Jsir

Sl ol 4 S OT

(A2)3) s o JIS" ke bl 5l A s IS (65 ke i Ol
¥ Y \ (S8 55p 5 o) (a2d>)
ALEVIL 4 EALEZVIR YO EE
FIX N
&Y (\#/v4) OA/YY)
Bag/PAL /o ¥ ABaE /Y £ /)Y Aag/pe N\ F
[2A0 Y.
(YF/¥Y) (Y8/¥Y) (YO/VY)
STALETVN Bag/ o £ /04 BIF/\VE /oA
#/Y [
(e (YF/%Y) (YN

O g &S sl s 55 Uikt o5 5w 5YL g o dims e OLES Codinly Ola an o |y s IS (63 LiblS” s 35l Jostls slitel

Syl ru,uaou,\e_ﬂ&su\wﬁg;&_ S S sV Do, (P < /00) il e s ime gl sl odias OLES

P< 0L o s e gybT

11990 g0 « 1161 o)laddy (@iiub g gy 0)9s

ohdjle (i) eolc sEibily dlas o


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

ul]lﬁnﬂi g un!ll.l anble

2l s s SIE by 5 6K Sl st
o3La &S ST 55 Al 5 Lok S 52 <ok 455,18
xS Wssd a8 1 31, S e ol
3 Al el ST & sl 05 s S8
o3l La 5T 5l didy Calides ol jo 53 ol
bl 530l il J ames L 5 Olekily b 35
a8y oslinul sy 1S CBTF0 gl o Lyl
ol nd (MRL) susladl s Sla> S5
VY o wgoliadT uSTUS aS” Il 55 (1)l
2 0T (N S Y (sl Ol s el 55 5 ) 5
el 03 8 s los o J s

o gyl bl 5 0l sl s e S 63 MRL
ADI .ol p S S 5308 o /) 50700 55
s Olalllas 1 s 55 (YO )AEL e /00 F 0T
od S (Kper £ e S iT aledl

Jsdome s ST (63 Dl 55 ol 0 5t

Dl (F oyles Jsiar) 3,5 sbwl b S S
L 5ss Olws 5o deoya AYVF L OF/OY - s
Yo o) SO Sl e Sl S o chle B
Slaibay olad 53 g S (63 Codo s Ao s
SR a5k (I s e sb 4 Dl
b s S (63 VL O o Aoy ¥y Ll
dalie Ao ya ¥ oY Chle 56 s gyl gae O Ll
(b Sl S o bedd Hlad sladigad ooled s i
330 9 AS 63 Sl 3 SIS 3, eST6 O

3 8 ST ol e D 4 e

& ’.
3558 93 ey Sl o 3 (S per S

Joe 1S =T OlS 5 mils s 4 5 dib o

dos3 54 s ST lon Uyt (bp S1S 550,8 o o 1 (K 8 50 s S 65 Sble o5 F oot e

Sl Ol a0 S OT S i

(L33 ) &Sl el J ghoes alke Sl 3l s s ST (65 ,luke shrad Ol
¥ ¥ ) (5SS 538 ko) (4iss)
AR A TEVA ¢ I Y/OEVIN
[0 \
(v/$4) (A Y) (7/¥0)
A3p/Fa £ /1) Adp/av /0 f A3p 5V /oA
AR Y.
(VV/F0) (V+/v0) (WO
AV 4 Aap/fE £/ f eV
A0 e
(VF/FA) AY/YY) (Ve /FY)

OLEs O g &S5 slael s 53 0L 68 51 o 5V Cog o dns o 0L Cotisl p OLe ) 4o o 1y s IS (63 L2lS disps 58l Jsts slael

D3l ps o tas OLES o oS el s 53 OLeSS 6K ST e 5L g (P /00) dBL (e ls (me (6)laT sl pe adins

P 10) Al s e 5T

C«i\:xbhj@wﬁ).\—a\ﬁ.ﬁwjjjﬁMQL’.{;@);.)Td}l’ub.}mdb;}%;);w}ﬁébwﬁﬂ:fe)b&bb&

(M)A)ﬁuotf;&&u bl 5l A s IS (65 ae st Ol
v Y ) GE 5 5308 ) (4252)
APy ¥ £« /5Y AbY /5 £ /50 A3y /5 £ /5y
(A0 v
(vv/or) (VY7904 [(32038)
Aby oy £y Aaby eyt 4 /v Bay/ f 4 /YA
FIX Yo
(AY/0F) (v&/4Y) ®V/Y)
Coufo £ /o Bab. /A % 4 /FF Cay/av £ 4 /F
#/Y [
(AY/VF) (A$/Y4) (v&/5Y)

O g &S sl s 55 Caditee o5 5 e 5V g o s (o OLES Coinlp Ol ) 40 S 1y s ST (65 L2alS s s 5l sl slacel

s mme (©oleT sl alias Ol Jaw &S sldsl s ys Cadibes $S o S s 5L o o (P 4/00) il a i ime 5 LT sl slinsOLES

P< /o) usl o

€ 1W90 g0 « 1161 o)ladd (@i g Cuyy 5)9s

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

S 05T ax3lasBl 1 (538 aneS (sodiind g 5)lagSs 136

LIS o5 0 oY J s Al Ao y3 OY/F 5 YY/F
S S 5 e Dl S g (Sl el ¢
QAA QV/F WWNVDF 2alS o aids Yo b 55
et ke (A5 WA 5 VA DY/ BF/A
Slos s Lol FA Sos 4 Sl (6,155 &5 Wil s
N A9 2alS o s, il a3 Y0 5 F
.(\9):.545‘5; A (65 Aoy

odiledl p piand (b IS U Jule oy 5 ege
CIM 4 by e 45T il e JMouil cla ST ST
555 L (penetration) 3 & A sl oo T 5 sbilasl
S 055l S le Julse ple Bl e gt
Sl 5 Les e 5 4 g Y a6 5 e oilaly
sl Ol ) ST ) el eslizal
u.'nﬁQ)Mc(KOW)&)))gT)Jﬂ@TGJj
Els 5o Sl e (Vo Eel (T Lse pH
b el 3 o plonil Slihons 1 5 b ol asllls
Jrelse 4 05 (on L b 2S ST Lol s IS s
DS 4 Jsdows 4w pH @_‘e—r_a..sl.sg:,.:...da.\.i;.'s
5 Sl Al s L ST s anlllas ol s 43
ol gy kol (B 5 ke DS o
U el YL L5 Lo 53 s IS (53 Sl
Sl 5o OS5 aw el Cplene LS50 Ce Olgn L
D13 G p g0 ol 1y ST T

e SalST L Ol sdate sla ods i 00
S 0 G op b it Sl w3 55 e 257 25T
(5 a5 s aS asl s oL 5 Andrade
sacetamiprid g Luldr ¢l Hlas o 5wl
5AY 55 4 &S Sl A3+ &S procymidone
imidacloprid (gl ;.43 o [2alS 1) LOT Ao s FY
salS g4 ol S o J sl thiamethoxam
55 Cel VA 5 VY [2alS 4S5 s s VY 5 9Y
s &S oAl 0l 58 53 ) (5ol T 9D
S e 56 (o3 99) &S 5 (Ao pn V) T L

azoxystrobin _zals™ ;s e Ol S A S

53,5 11T oo S assT S
S2LS" 4 zie (lanching) o o 5T 5 03 87 LS
xS 48 Sl 0T 51bl Lsd o 25 CST ediledls
oo 335 0 3 e s ol g 4 Uae S5 5
AU U )l el st 1 il 5 5 3V s
OT odlledly 1 piaed 5 (651 oo o T 3
)3 58 oy p

Sl maln ey &7 A2 jedeiie anlllas ol 5o
oledly Slie |55 ol 5558 S50 ax S sl
o plasil Slallae 53wy o MRL Hls J:{,S 4
V= i 553 s A5 63 gV e b 5 4
vff,éu anjlas B 0Pl sdislgly 55,V 6
2ledly i (gl odaT s 4 i il s
Al ol 5leesleT 5 (65U b s 65

23l G oS sl s 0l,Kes 5 Cengiz
Gao¥ eV s gl 3, 8 slw a3 F slas
0AS C gy 5 45610 Sole 4 ST Ll (g5t
e A IS 0 el ralS
31.33,8 (o o3 OV/Y CYY/F OV /A FA/N i
B o 51y e Sl alols ST 805 6 e
Slom Celu F L aslan 53 g oiladl c 2L 5y, F
()l 5087 o3 AF/Y s

Sliie u5s S 5158 oL 5 El-Behissy
SIS sles 5 0l eb b 5 S es fals
OF Sl o s a5 5 05,5 i b 5 ol
o plol Slaios I (o5 51 53 (1000l o ol
i o g 53 ol aslllas laadl I Sl k]
sl ok IS shaad b ey IS g eilasl,

O de an |y HLs (glad 5ed 01, 4 Liang
o 5035 ssabss s IS (65 Jloes 55 aid>
bs &5 305 53 s IS (55 (5,5 o300 & eIl g 5luliar
53 (,_?G.Lf VA S el 3 edslesl liie uSs S
3V ek ST &5 (50 g 0 S SLS

OFY Slais an s IS (65 JialS v aids VO

11990 g0 « 1161 o)laddy (@iiub g gy 0)9s

ohdjle (i) eolc olSibils alas icp


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

ul]lﬁnﬂ: g un!ll.l anble

Loy 5 pla Sl 5 Sh o OT 5 it S S 5 )
gl S5 5l a5 s Julse sl
S 55 sl e oy s3 PH 5 Chle 3Ll S salS
2L 55 O3S0l Ao ,5 51 5aS b Ll 5 5o
MLl e Sb
Sie 4S5, (6,8 4o Ol e DL )
3l oo LS IS b s IS (65 eiledly
23l Sl (gy9ab g g i) 00 Sale
23 #3563 Ol I Bluebsl (gl p LB (slad s
23 8 (o 2t OF (b o (215315 (S e

S Sl

o Sk b i Jols Sl 4l

o e ol ils Dlids glas AP ATVEYYS o Lo

S S el a4 ol Ol S,

3015 5 1e Coslas 5l g andls &= b ay sa el by

D313 513 5Lt 53 Cab Olhen (S o e o815
sty S s paw olg A& beT SIS

References
1. Shokrzadeh M, Karimi M, Mohammadi H.

Diazinon Residues in Rutilus Frisii Kutum,
Cyprinus Carpio, and Leaping Mullet in
Central Coast of the Caspian Sea. J
Mazandaran Univ Med Sci 2016; 25(134):
183-192.

2. Shokrzadeh M, Karami M, Ebrahimi Ghadi
MA. Measurement of Organophosphorus
Insecticide Residue in the Rice Paddies
Collected From Amol City, North of Iran. J
Mazandaran Univ Med Sci 2013; 22(1): 201-
207.

3. Cengiz MF, Certel M, Go¢men H. Residue
contents of DDVP (Dichlorvos) and diazinon

applied on cucumbers grown in greenhouses

FalS S5y S edd S5 gy am b szl dzils
Ml fipronil
Sz 33 Jlows oK (T L3601, K 5 Liang
Q\HﬁlJQJngJwL&pHJ:ﬁMQ}Kﬁj
& sitis Ol 5 (Chlorpyrifos) . s s ,m IS jals
Jodome wls (2alS Ol s s S (o) Dloms o
ol e 31 65T 5 Olas Lal a5 PH 5 okt 55
BEJRGIS- Ryt B NI S0 e o fS pen I
e (sl Ay (53l Ol (S5 5 4 S
it L g e 3.3 8 5 S Ly 0) b YV/F
wt@\j;gjgg;ochﬁlﬁj;,\g@srs,;u
Los s oo (05 Sl idw o)l etiledl STHI
Fo Jealse (g 53 (19)33,8 5 Ol phand
¢ T dlw s 5818 55 (Mancozeb) o ,Sle zals
S IS sen sl (Lo oy 45 ) Amukine
LS 3 sk 5 Sl Al ¢ 055 ATy (ks
Al et ie Cades slaOla 5 Lales s rj_ng
23 B 5 e 0l 58 (S S US| Sl g

P O5ake STy 36 sl 0SSl O

and their reduction by duration of a pre-
harvest interval and post-harvest culinary
applications. Food Chem 2006; 98(1): 127-135.

4. Bajwa U, Sandhu KS. Effect of handling and
processing on pesticide residues in food- a
review. J Food Sci Technol 2014; 51(2): 201-
220.

5. Kaushik G, Satya S, Naik SN. Food processing
a tool to pesticide residue dissipation-A
review. Food Res Int 2009; 42(1): 26-40.

6. Liang Y, Liu Y, Ding Y, Liu XJ. Meta-
analysis of food processing on pesticide
residues in fruits. Food Addit Contam Part A
Chem Anal Control Expo Risk Assess 2014;
31(9): 1568-1573.

IR 1990 g0 « 1] o)ladd (@i g Cuyy 5)9s

ohjle (Al ok oGRSl dlas


https://jmums.mazums.ac.ir/article-1-8582-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-17 ]

S 05T ax3lasBl 1 (538 aneS (sodiind g 5)lagSs 136

10.

11.

12.

. US Environmental Protection Agency (EPA).

Dichlorvos: Revocation of tolerance and food
additive regulation. (EPA) 1991; 56: (5788-
89): 5-12.

. Ambrus A, Lantos J, Visi E, Csatlos I,

Sarvari L. General Method for Determination
of Pesticide Residues in Samples of Plant
Origin, Soil, and Water. I. Extraction and
Cleanup. J AOAC 1981; 64(33): 733-742.

. Guil-Guerrero JL, Rebolloso-Fuentes MM.

Nutrient composition and antioxidant activity
of eight tomato (Lycopersicon esculentum)
varieties. Journal of Food Compostition and
Analysis 2009; 22(2): 123-129.

An EM, Shin HS. Analytical methods for the
determination of pesticide residues using gas
chromatograghy with nitrogen-phosphorus
detector. Food Sci Biotechnol 2011; 20(2):
395-401.

Kim NH, Lee JS, Park KA, Kim YH, Lee
SR, Lee JM, et al. Determination of matrix
effects occurred during the analysis of
organochlorine pesticides in agricultural
products using GC-ECD. Food Science and
Biotechnology 2016; 25(1): 33-40.

Kwon H, Kim TK, Hong SM, Se EK, Cho NJ,
Kyung KS. Effect of household processing on

13.

14.

15.

16.

17.

18.

pesticide residues in field-sprayed tomatoes.
Food Sci Biotechnol. 2015; 24(1): 1-6.
Andrade GCRM, Monteiro SH, Francisco
JG, Figueiredo LA, Rocha AA, Tornisielo VL.
Effects of Types of Washing and Peeling in
Relation to Pesticide Residues in Tomatoes. J
Braz Chem Soc. 2015; 26(10): 1994-2002.
FAO. Dichlorvos 1993. Available from:
http://www.fao.org. Accessec May 2, 2015.
El-Behissy EY, King RD, Ahmed MM,
Youssef AM. Fate of postharvest-applied
dichlorvos in stored and processed dates. J
Agric Food Chem. 2001; 49(3):1239-1245.
Liang Y, Wang W, Shen Y, Liu Y, Liu
XJ. Effects of home preparation on
organophosphorus pesticide residues in raw
cucumber. Food Chem 2012; 133(3): 636-640.
An E, Shin HS. Gas chromatographic
determination of pesticide residues using
electron-capture  detector  and mass
spectrometry. Food Science and Biotechnology
2011; 20(5): 1299-306.

Sung JM, Kwon KH, Kim JH, Jeong JW.
Effect of washing treatments on pesticide
residues and antioxidant compounds in yuja
(Citrus junos Sieb ex Tanaka). Food Sci
Biotechnol 2011; 20(3): 767-773.

1W90 g0 « 1161 o)ladd (@i g Cuyy 5)9s

ohjle (Al eolc 2GRSl dlas [S'S


https://jmums.mazums.ac.ir/article-1-8582-en.html
http://www.tcpdf.org

