DOI: 10.22122/jhsr.v13i2.3070 Vesnu Publications

leho! s ¥l ud i Slau1g 43 o0liint 8590 1L Sadigod 1 ST pgow okilo Bl () 3wo S 3

T baibedl | ja) el gealie o yailga algdl (5 yleall dabold

FETAL

)JJ':{\LETCWQ‘HS\;_})HPBﬂ\.dl.la.af\?u"jld.u.VU;)@)L{QQL?:J_F):QETQ&QJ;Sq?fwdegjjlg}}hﬁaT:Muﬁ&
25 Olgaol i sVl W 55 lady 53 eslizul 5 40 Hl (Glads o5

Jols 011 e s il s jlee 25T CST e V7 Olejes G5 o3Il 5 Lb (615 i sas Olgiol et SYLe W g5ty w5 5L 45505 YY EEY ST T 3}
WIS s A S (s nch (S 0slS el (D s s S50 053k (s 05l (yim e eIy sns
2 pdy & 50 (GC-MS | Gas chromatography-mass spectrometry) . L;,:»}J;g."l-é;lf 3!;}11.‘}; ozl oslizul (oS 5 0550

Doy padeis dom 55 Y /XY 1 meST d Hlms Ol ol 5 des js AP=VVA sl ba (28 CST adeti Cogar ol 5550 Sig)y 55 ogllas 5L 5L ¢ il anllls s ibaidly
» pfbi:ﬂ VV/M=FA/AY 5 Y/OF-VF/A) (6 ke alol 55 55 4 (LOQ L Limit of Quantification) (sl S a5 4~ 5 (LOD L Limit of Detection)
Maximum Residue Levels) otile aius 210 5,0 51 5YU sty s IS 5 uss 1S (65 Sla 28 CET c(dasy5 YY) guny 5 5530 sl 45505 YY 4,;9)3.3}{(.;,1;
ST 53 5lin s 8 plalis 0 SIS 0 85 Sa YWY 54070 VMV (Bl ol 53 i 4 o5 L5 edalie Oyl e 3516kl 53 s s (MRLS
..A..i}a.\.h\.&ahdﬂ):}gcwﬁb4.:;;}]T}_\y.MRLSJ’\}J_)\J}.»).\LhAJ}aJM)JMYb}Q‘}ZﬂJ
p.u\i;fduuolxluhbluuu,“m&:gMRLs)'\uzﬁ)\.xAp\{w,,.;,y)tss-@m},g;l(}.ﬂ&);w}qmﬁ,w”ﬁ@su}{aﬁéxfw
2 wlhesd OS5 5 U;Cﬁ‘r‘m‘u’i‘i\i cazal> Qmﬂ‘jﬁ;aT(W o sllasls QIJ;‘U (et g anal ailjg, oldE L 5 Oilow e I eslitul Coeal 4 4> 5
..s,l.'\.;Q)yU...a')kwéj.a}L;)Uéj6Lholf)\)>JS&TCWJ%Q&}&J;()YGJ‘QMUJ{J}J@J%c@l,:\;{..\..wdnjléjagdj)féclqgﬂ

o $ 7038l =658 S il S Ol (ST o g 1SS SO I9

SYlw wlyi saasly 45 odliiwl 3590 Jud (sraiges yd (WS CAT wgowr suilo Bl l5ue (b3l Jpnj (o )btidul gate (piasd lof] 3yeilen okl (o)lail 1gla )l

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i2.3070 ]

WAS/Y/Y i b

5 48 e gl lngyladl )3 (ynelig 5 yesd (530 Slgo (ol 2 1) otee i
(WHO L, World Health Organization) cc sl Sles olojlew
(0) 88 o dogi Aligy ©ygo a1y 2lie dlse 09,5 ) 5l ealazl

ol aligy olie s D Sy jw g 0gue Byuas Covodl 4 dag
g o a3 (B 5 (55,9l oje s 5 5wl aiS Al sl lojlo
odlo diy Sl jyo plyie L]y (ivme e Ml
Sl pgorin (65,18 & cas (MRLS L, Maximum residue levels)
S50 el alod, ST iy 5 s g sl (gl 3 (5)5LS Lawsgs jlome
5 g Sl g 0ge Codlw slijluno Sl (S i & oSl ke
BV 251 (5SS ol o 2l 3 o ol 4 5 ) Mo S
Aol > Vg cpl > MRLS g oas 6 yme jlme clog jw > (35l gun
1) S 03 iy p SIS 3 55 Sem Do 5

YAASTYY A(F) WY YR58 oDl pllas o alms +cyRebuo! pnd

AARCYARVAL SRV PIRI P

doudo

L 48 2550 4t (gliand olo iz | (gl b S 5 4 1Sl pgaus
Oygao g (obaiBl b 5l oS sl 5 (g)sliS” WY game | clbblas Caun
Loz, dosgiles (o Buge wlypis asle SBT 53,8 195 b yials (¢ pSols
ool o Lo S el 1) 29,00 518 & lopul8)lg So 5 5,0 (slacile
w)lf}?Lf)sl <u_]—l )..C uu);» LAAA 09/5 W 4 ‘@w )L>Lw 9 wf))
Sl €S58 0m (o yiSo s g Adg 5 ply «loly)S" 0 yaud 454l
5 Jto Aoy o M ¢ s OMSUie (g o05 ‘L;j)JT D)y & g oo dlax
3 Sl pgaw 45 St (Y gasme Sl jaw (1) 3,5 o)Ll ol puo
)'\ J,_,;lyda o\(}.m L‘)g“ 39.»@ odlil 6] dlos )" Lg)..f}b Sy lzzL'j
A_Jbo).\.w f(\‘) Lgud gmo Lﬁuuguﬁ’l L OLM.SI d.eglya ke ‘5me alos

ol colaiol eoloinl (S5 pole olSily aa)ls g 136 Csles o zihigy 5 ol e ialdl ¢ lie eloodyol b ]S olKtylefl csy] ol )5 -
Al eolaiol (ool (S pole o o ls 5 e cislas o ziligy 5 stuly] e ingeldT o lie cloodysl b IS olStyloil g )5S gymetils -

Email: research_esfandiary@mui.ac.ir

O‘)i‘ ‘OLQ:&,A ‘QLQ(&L@‘ S pole ol&usly ‘5)13 9 lie Coglan cdawgi g (3uiod Anlg =Y

&bl 105 2 Jgguuo 0w g3

WAF liaasls /Y 0 )lous VY Jlos /oMo pllas liuioes alxo

A

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i2.3070
http://hsr.mui.ac.ir/article-1-933-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i2.3070 ]

Gilwodlel cger 5 5,5 GC-MS olfius 4 o gl ol Jgle
ol by il ool alls ) A Sl pgons gl § s sladiges
slmensle 3L 5l (6oL oliss oylojen (6 pSojlul gl QUEChERS ouis
(V) 15 oslizsl LSSl pyans

Sl gt 5 edliiul 3y50 i SEdl pye (olad kil 4l
el g3y o) LS oo g g pgeg > (slie L
P98 (93 (93l 5ald (Dlgttond (o998 (63 (gl
&8y 5 €SVl 5 95YLs (J39lUg 1S g IS ) b)
L Jostigio] M 53 pgas ole Jolomo i gy 5 (ololl) 8,205
Silwooydd (grads 42> WA (5lod 33 5 g 3 oS e Vee e clale
(L) deely <853 5l (sl o pogls 423 L) 590 5 gl 2035
e (Olall) Spo 855 51 55 Al s )15 Ol as Sl
S ST olyas @ (155 501 cidlia] 5 15 TBI0A o) GC olSizns .05
NS o5 5 ol 4 jaee (SQ) Single quadrupole (. >
5 odlitl 2)50 L sladigas )3 pgaws (silubix 5 LT coa HP-5
O

&9y = 19S5l led wetas L Splitless el ;5 GC o8
S Ay g 42 Y0 3l 9,5 Ly (gl (slod 5 ogpdes 223 YO
Ve glod ay (bl )0 5 (ogmudi 4> Ve glod @ il g adBd Y
483 OVA (i) JS loj Gde 3 S el 4idd V) Sie ) (wgmadw
P Ay p ptd e V gl Cop b Jals B plaie 0 podda 509,
2 o oS s oo (sl gz (28,5 )8 il 3,90 Sl gy
05 o (SIM) Selected ion mass cJb ¢,

2 ey Sk Voo e cldale b ISCEl pgans 085 sla Jglome
o 2055 6 grads 4253 WA (slod 53 g 4 o gl S
g 423 SWA (6led )3 g 4 bglsee S pgans Gl Jlxe )
pyo—s 31 Sa ol S e Ve ssls bl Jglowe 0l (gl 3
4 g A S poanw balote jl e Ko Ber g YO+ Voo e Ve ) polde g
L olie Jutbis,d 03D Jslone 023,5 SPIKE (SOM s wigai p)5 )+
N dgsSee Ve g s ryisgiond S 3 st deo o pS o -0 ke
2yl Jolye b 5,5 JBIs 5 ksl olgie 4 Spike cladiges 4 o
pyo—s Jo-loxe 5 <35 plowl ot SPIke slaised 59) 2 sjlogalls
HL aw Jos ool () OF) w35 50y5 GC-MS olKiws 4 oas gl Sl
Al pgos (igpl S 3905 )5 lad dles 5 (Stssod o p5 9 )5
L ot 2590 (Al bl slaJglomo plSgleg SV S5 )3 008
ol 035 aily) 1) 3 p S Se Do+ clalé

Cotlas cdljb (s L i Sedl (oo iy odlaiwl 3y5—0 b,
Uiy Ll A g o d Ve /VY 3l jiaS s e Bl g oy AP-VN
il oS pas a9 (LOD L, Limit of Detection)
YIOF-VF/AY (gyhde alols > iy 4 (LOQ L Limit of Quantification)
Ve oV iy 4 d0Q 5 LOD (5516 93 35 yid y1 p159,500 VWAV-FA/AY 4
435 duloxe (gl S 905 ey jline Sl

e ©)lig G35 ol jm 48 sl poen Sl o 1 (S0 LS
5 O3tk S Y Sl o ol a g ol (il hglisS
o )0l J1 g 4dlioe GBI Alos swis sl JL3 (A) canl 039 (55l Fe e
S pyas Jpans ul caiS > Ml alos ] Sty 5 S5 e
oo Bl 39 g el canl (San o il do I i odlimul 39, 0 ) &
& oSl wiile alahg; () 398 Jgame cnl )3 pyew 2> I i
b Lo i Scdl oxilo Bl e ials )0 (o0 55l e, @My g 3,8
el e Ly pd 9 3Vl 3 ol JS5 4 el oS ol Jgae L3 Lol
(V1) 290 Bpan

L (55glS &Y gmmo 55 (1Sl pgaus oo Bl (5,50 5 ololis
SSFlegsS Uog) ol ol 2 (NI) 05 (o jgo (iliee (slaglg,
Gas chromatography-mass SpPectrometry) oy (s sioq Sl — 555
Lo 9 LS comal oliy) sl s 39, b (s3loooll elam 4 (GC-MS
Quick, Easy, Cheap, Effective, Rugged ) YU )l (¢jlulis < )u6
DSl pyemw CueS Cyusi 9 olwlis cq> (QUEChERS L and Safe
() OFVE) ol o (Byme oliE (clmodyglys )

e 5 005 @55 )bS 3 ISl e e L bLS)I > Slalls
Sygme lpl 53 omizen 9 o> Ciliste (slanygdS )3 (659LiS (e b 4 ye
pyocs 2Ll L byl 53 cdingy oSt Ll o(F &V & Y AT 00) b5
i ol sl onis 3155 3L 53 by, 4 elayls > Sedl
A b sladiges )3 (ISl pgons 03ilo Bl (ljse (wyp Bin b pols
A plol laduol el dYle WJgi (slaasly o edlaiwl )50 0l

Layag,

5 Jsb slaasls S 5| Bl &g 4 L 903 VY cadllas (il 3
A pslaar wale i o o3l Ko > (15 4) lahol et YLy
wsly 93 jlad a8)S SVl a5 sl gl Sl e oy 2090 slo)ls
L dgel cin 55 A S Sl g anlye Sl cdn (b LS wiges cuin

b S wle ) cutn b
FI8 95 53l ogedio 42> VA los b j32)8 5 baeiges
Lobes sladiged ) p)5 10 50 03,5 (jgen 535 (Sbgbe 5 il
olsis 4 ghio Jtbis s il o oS s 1D Jsboa 2 S0 -
5 6Ll bl 4 gl IV yid o Ve 03 boglsn ¢ J515 3 kel
g BLSl S5 it W) )5 ) s D 03] o0 4BE S Dk @
L g el JUisl o Jiosy st yslw 4 bl 3,5 (yKod dids ) e
il o VD o0 yile (g 40 =0 (glod g addd )d 90 YO+ Cspuo
P9 55 V0 5 Sl massio Sy £y SV 5 05 3oy 29 Jlome
Y Sde 4y g 4Ll ] & (PSA) primary and secondary amine ol
P Y0 Gy L addd 0 Gis 4y Joloro (s .00)5 bl dads
P rde ¥ oo )3 b o il (pogeades 423 =0 (slod 5 4>
8 il 58 cos ol M 5 Jite oo bnS cladly 4 Jobxe
Wb 03) ok 4B Y g a8 Lol Pedy i e Vol sl g i

4

WAF sl /Y 0 jlous VY Jlo /oMo pllas cliyioes alxo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i2.3070
http://hsr.mui.ac.ir/article-1-933-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i2.3070 ]

Sl Slas gei ys S T p yos obile 3L

e Wlg o gy po D)kl ) ol iy p jlome Sl iy Hlde ) poows
el o131 ¢ 8365 sl draly wlue 31,81 13 0315 4 oD (glys (5)3

23l s,k 065 g

09l yaadls jlugad ju Jod ddulas g (Sheusad o s ) Jgua
u:;saéiﬁu

./aa4 Y= ofoo o \K=ef e G2oten
-/aav A RVERRY- CRVRRS 3 oS 5
JACE Y = \E--0X—+/- Y O2nelils
-/aay Y = AE—-0X=-+/-- -0 o908y
/a9 Y =0E--0X=+/+--¥Y o siass
-/230 NCRYERRS o SN 1 Ok
<[440 AERVARRS P VRN RN
ALY Y o= ofeAYX=1 /- Ay Jokols
-/aay Y o= /e XYY oust K
NIXYS Y =/ oVX=2/++\D oYl
-/440 ARV VR Og9laS 5als
ALY AERYRRN YR Joslbis
./aaA Y = /e ¥X=+/-\F JauSYL,
-/aay A RVARRY2 CVEEE R (R reT
-/a84 AERYRRRS VYRR Ol sT
ALY AERVIRRVCVE i1 OB Sk

2l ity 5y Ln LSS Slsie b oyl o 3ylkl bl
Jsglig)ls ola i Sedl oasle 3Ly jlome dn Kol Lhno daiScdl
PSS ey S e Sen Ve e g dlyS tp S o LS 1 oy S )Sua B e
prS9sSen O JnSVlo 5 (35818 0 )Smn 0 cnytony «Mugnsag
225955 Ve 9 Vle g 0l 0 (9LuS gald ey pialids tp S'6kS
ool g Jyl)l8 Ol siend (g9 (63 igjlad g p S LS
F) ol 0s iy 35 £ S OhS 1 )5 9,500 0

5 o) 2L o) 2 LaiSdl lie e L bl )5 Slalle
b ol 3 sladlae oo ol 485 Ojg0 (o SlaygdS I Sy
L ey 4o )l ladiges 53 (9ol Jto g Clgions (A5l o 93 &S
Sl 13 01 iy 5 MRLS ) 558 e, 8 s p Sl Voo g Yo pyolie
{(VA) 23l Lyl ol

oy il cuglis Ly (S edl cin (o 0 )50 Gedos
S 9o Vo 3 1) ISV g0 g 89S o SBl < JoibsS g8 9uS g
5 J50s5 9195 e 99 Lo dgmad (el €8)logus 3 00 (5 glen
3 b pgoms il ol 9 4B €8l () 3)90 sladiges 13 (g8
(V) 392 (59" 2 £35S e 1Y) 938l )3 008 i 55 MRLS

* w1 1 ' “
| _
1M Il .
Glle b ased] o yluitical slag glas af S gile g ;S N JSib
L (Selected Ion Mass) SIM cuxid g jop Sglis j3 S50 00
s yhaliod 3 saldi
Jagl0 95180 (g jlaa—F Ol gasa - s Lyl - (g g s sa -
(98 i S8 9ale—A (ST o Y o ylaas pp—F
03Pk RCA VY M 953909 73—V (Glie Jaids i)
8030 43 =10 (98l IV Y ((jad gs) HL -V Y
(99l gaB VY (s Jiolida -V #

Laassls
Dy s adble 5 (SKiued oy 4o baye Gl V Jgio
Slame CBlysal g cdbjb duoyd ol 0ad 030> L (Bl pgens ygul yJS
S S 9,5 VO g5+ A polie L o SPIKe paw duw p3 (ows
ool 015 4l Y Jodo 5> il (cla il

Ll 03 YY) ()2 3)90 Sl 43903 YY | digas £ il adlllas 5
203 e MRLS 1 s (s o IS 5 (o918 6 (ISl ous 9
4 00l S5 o A5l oy (p S oS 2 p59)Se0 00) il o 3 st
2 S gySen YY=YYY 480/ - VAMYD plio b il alols 93 )5 ey
(¥ Jga) 508 (Lwlid (10 W) LS igad dus )3 ISy g pS'5LS
51 yieS g b lndiges 4l 1> JeuSYlio 5 Slgiosd iilo sogows 4 (Sl
9l oySem e e «agrgegn poas 43S oaalie MRLS
b o plag ot 0BT ogalas 9o (il ccn el
22,55 €8L )L sladigal 3 g5Vl g Jglby S

==
A5 olodly GBI ot B S pgas Sl eslital 5 o 5o
Loy Sl poas Sl edlisl )50 o (1) ) (55,5LS i
o L dmgl oo Bl jlado g G i o8 2l g0 42 2L o5yl
Lo i Sedl @dly )3 bl bl callao Ha 3y90 3 )kl 1 odd iy jlxe
oo (jyliS Jo—ol Lo 3—hate g o ©j9—o 4y 2l
B yae 5L )90 3>, kit o (GAP L Good Agriculture Practices)
Ol oo jl 03,53 odlitul woei j3 g @Bl A3, iolidl 4 asg b g
Ol 0ale Bl o izt o0 Jlai 4 (65900 (plierd SLS 3 3l 09,5

WAF liaasls /Y 0 )lous VY Jlos /oMo pllas liuioes alxo

Yy.

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i2.3070
http://hsr.mui.ac.ir/article-1-933-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i2.3070 ]

QASCST p gar (513 p S SLS 33 p 89,500 101 97+ 10 Salpaud gelans w5 (ouadd jlare S jadl g LGl wo Y 9o
s jline G yall ws jo

ARV/R \PIY - \ /YA
Y/AY 4/yy Y/A#
\Y/AQ AL /AP
¥/¥¥ Y-/YY \V/Ne
\WNAT4 VA/YA \VIYY
¥/AY \\7AY4 ¥/a4
ARVER \Y/40 AIAY
¥/AV VIYY #/4¥
Y/YA VYA #INF
o/ \O/VY JARE
\V/AY \O/FA £INY
VO/AY £INY o/va
Y/#\ A/v- VIYA
VWYY VoY \O/A -
¥/vv Y/#¥ - /oY
YRR \F/- \O/0-

ohsesdl als
Vo4 WA/ oo
/4 V-a/y oleas
/Y VY/o oelils
/Y VWV/o ousslSss
AP Vya/. o siass
A+/\ VWAIY Obs
¥/t MWY/A R0
4#/4 WY/ diobuls
A+ /Y W/ EPPCIRINS
AVIY VWFIY oeSYb
AVIY WY/ O93Las 5ald
ANV VA NP
/Y WY/ JeuSY e
AFIY WYV =y 50 50 52
VYV VWA/0 Sl
A¥/\ VoV o sSI5s

(V) 23,5 G015 a8 3 luslial b s> 5l i

5 &30 2 038 (yglamen S Wised ¥ (5, p MLL o idos gl
L (103 VO) digai dus 1 (ugdia Ssige (Sl & 3l (Ui o s
o e gl e il 3929 p S 9kS 2 p)S (o /N4 Y aaile Bl
(F) 52 (p)S5hS 3 S skeo </+Y) o)l ol 3 003 &y 15 MRLS

aliio Glalllas 35 pie ommod olbCudgime )b pils imgl
5oL 9 2 ol o )bl )3 ond iy 5 (Sl pgans dlge > o
F5o Sl ) RSl g5 pogad > alie SIS 2929 pas
g )5S

L slaasse ) e (5tesd (ST 5 05k Oliee 36 Ol 2
prS e VAV 5 JOAY i &y oS e SoalS )3 0 (s pgle
9 V5 = 93 u_)l )‘ X L!LA»L.M, )g..)ua ..\_J.!)f L)“’)‘)j 19159_115).3
(\ﬁ) dg ul);l J)‘.\}Ll'.w‘ 33 00 @y yaS MRLs ;I B ).gl)g VAN
dy90 403 FA £g 0o jl LS diges ¥A S 5 50 ol pbl Gui>s o
<u,\.»9)._.wl erf”] ‘ulnng.bl—l_d'l ‘..\_Jl)guat_wl dL&aquC,‘BT A o)y
9 32lpglS el (WS 9jLs (35 (19l 9ol B ygagia s (99,8 6>
ages YA 13 (5391 liae 039)] (sladiged ol oo ;1 5392 039)T 9939 ]

(MRLs) Maximum residue levels 3 jia jislis ju oadi cidls (ESedl a gacs cldle ¥ Jgaa
(PUSHLS 52 p S 9 Sss) (Sugll s

(PSS 5 p S 9s520) Oll o wyhsatical 5o MRLS

Q-

A

ohSedl acs o gic & gal o ylah
VAA/A oS \
V£ /A s ASss Y
a0/ osoAS s v
Wi'o /= oustion ¥
YVA/- EPTLIRIRS 0
fVa/- PRSI S #

MRLs: Maximum residue levels

WAF sl /Y 0 jlous VY Jlo /oMo pllas cliyioes alxo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i2.3070
http://hsr.mui.ac.ir/article-1-933-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i2.3070 ]

Sl Slas gei ys S T p yos obile 3L

25 g0 gy dmol> Sl3l Gl 05y 4 Sloy s

oae FAVAY o)l b Sladss g, b ol jl a5y ol yingh
o Colon b a8 aib o ool (S pole oKl (55,05 g 1ie Coglae
S B x g Ay (s 2225 plol oSl ol ()5l 5 gy Coglas
d S0)ad g Sl wdges (ylSed alllas oyl pll j> a8 g0l 8l plos

S raSaais
3y90 )i sladsises 5l pow S 2gas oS ABd 0 Uiyl dddllas ol
MRLS 5l Gt s lS 9 099,65 (Sl oo 93 Gl gy
ol Gygyis dadsges (Soe1 09 ool (o 3)lskul 5 odd s
s S5 lgien g wlesoo ST (65598 SV gaza 3 1y npiS el
039 4t 38l dod CoMlw gl g 9 Ml (Jgie S B sl
Wwgn g phaie (i g Copioe ol plis AL dssle pdicanl (slaog)S

gl s Jos 5 ogs0 039l] sladiges 395 5l 6 Sudns g LSl pgans olo Bl S

References

1.

N

© ®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jahanmard E, Ansari F, Feizi M. Evaluation of Quechers sample preparation and GC mass spectrometry method for the
determination of 15 pesticide residues in tomatoes used in salad production plants. Iran J Public Health 2016; 45(2): 230-8.

Pisssa T. Principles of food toxicology. Boca Raton, FL: CRC Press; 2007. p. 231-40.

Jallow MF, Awadh DG, Albaho MS, Devi VY, Thomas BM. Pesticide risk behaviors and factors influencing pesticide use
among farmers in Kuwait. Sci Total Environ 2017; 574: 490-8.

Sapbamrer R, Hongsibsong S. Organophosphorus pesticide residues in vegetables from farms, markets, and a supermarket
around Kwan Phayao Lake of Northern Thailand. Arch Environ Contam Toxicol 2014; 67(1): 60-7.

Ghazizadeh-Hashemi SH, Larijani B. National action plan for prevention and control of non communicable diseases and the
related risk factors in the Islamic Republic of Iran, 2015-2025. Tehran, Iran: Aftab e Andisheh Publications; 2015. p. 47-65.
[In Persian].

Institute of Standards and Industrial Research of Iran. Pesticides- maximum residue limit of pesticides-fruit vegetables: No:
12581. Tehran, Iran: ISIRI; 2016. [In Persian].

Bakirci GT, Yaman Acay DB, Bakirci F, Otles S. Pesticide residues in fruits and vegetables from the Aegean region, Turkey.
Food Chem 2014; 160: 379-92.

Anonymous. Department of statistics and information. Ministry of Agri-Jihad. Tehran. Iran, 2010. [In Persian].

Liang Y, Wang W, Shen Y, Liu Y, Liu XJ. Dynamics and residues of chlorpyrifos and dichlorvos in cucumber grown in
greenhouse. Food Control 2012; 26(2): 231-4.

Nazemi F, Khodadadi I, Heshmati A. Effect of storage type and time and washing methods on dichlorvos residues in tomato. J
Mazandaran Univ Med Sci 2016; 26(141): 36-44. [In Persian].

Mee Kin C, Guan Huat T. Headspace solid-phase microextraction for the evaluation of pesticide residue contents in cucumber
and strawberry after washing treatment. Food Chem 2010; 123(3): 760-4.

Wang J, Du Z, Yu W, Qu S. Detection of seven pesticides in cucumbers using hollow fibre-based liquid-phase
microextraction and ultra-high pressure liquid chromatography coupled to tandem mass spectrometry. J Chromatogr A 2012;
1247: 10-7.

Farajzadeh MA, Khoshmaram L. Air-assisted liquid-liquid microextraction-gas chromatography-flame ionisation detection: a
fast and simple method for the assessment of triazole pesticides residues in surface water, cucumber, tomato and grape juices
samples. Food Chem 2013; 141(3): 1881-7.

Amirahmadi M, Yazdanpanah H, Shoeibi S, Pirali-Hamedani M, Ostad Gholami M, Mohseninia MF, et al. Simultaneous
determination of 17 pesticide residues in rice by GC/MS using a direct sample introduction procedure and spiked calibration
curves. Iran J Pharm Res 2013; 12(2): 295-302.

Abdel-Ghany MF, Hussein LA, ElI Azab NF, El-Khatib AH, Linscheid MW. Simultaneous determination of eight
neonicotinoid insecticide residues and two primary metabolites in cucumbers and soil by liquid chromatography tandem mass
spectrometry coupled with QUEChERS. J Chromatogr B 2016; 1031: 15-28.

Wang XC, Shu B, Li S, Yang ZG, Qiu B. QUEChERS followed by dispersive liquid-liquid microextraction based on
solidification of floating organic droplet method for organochlorine pesticides analysis in fish. Talanta 2017; 162: 90-7.
Anastassiades M, Lehotay SJ, Stajnbaher D, Schenck FJ. Fast and easy multiresidue method employing acetonitrile
extraction/partitioning and "dispersive solid-phase extraction” for the determination of pesticide residues in produce. J AOAC
Int 2003; 86(2): 412-31.

Liu W, Hu Y, Zhao J, Xu Y, Guan Y. Determination of organophosphorus pesticides in cucumber and potato by stir bar
sorptive extraction. J Chromatogr A 2005; 1095(1-2): 1-7.

Ganjeizadeh Rohani F, Mahdavi V, Aminaei MM. Investigation on diazinon and oxydemeton-methyl residues in cucumbers
grown in Kerman greenhouses. Environ Monit Assess 2014; 186(7): 3995-9.

WAF liaasls /Y 0 )lous VY Jlos /oMo pllas liuioes alxo YYY

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i2.3070
http://hsr.mui.ac.ir/article-1-933-fa.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-04 ]

[ DOI: 10.22122/jhsr.v13i2.3070 ]

DOI: 10.22122/jhsr.v13i2.3070 Vesnu Publications

Journal of Health System Research Received: 02.02.2017

Vol. 13, No. 2, Summer 2017 Accepted: 22.04.2017

Evaluation of Pesticide Residues in Cucumbers Used in Salad Production Plants
in Isfahan City, Iran

Fatemeh Ansari', Elham Jahanmard?, Mansour Feizi', Zahra Esfandiari®

Original Article
Abstract

Background: Pesticides are a group of chemical compounds which are used in vegetables to control or remove some
pests. The purpose of this study was to evaluate the quantity of some pesticides in cucumbers used in salad
production plants.

Methods: In this study, 22 cucumber samples were collected from 3 salad production plants in Isfahan City, Iran.
Simultaneous determination of 16 permitted pesticides defined in Iranian national standard including
bromopropylate, permethrin, pirimicarb, tetradifone, deltamethrin, diazinon, dichlorvos, dimethoate, famoxadone,
fenazaquine, fenpropathrin, carbaryl, chlorpyrifos, chlorothalonil, malathion and metalaxyl were determined via gas
chromatography-mass spectrometry.

Findings: This procedure showed satisfactory recovery (86-119 percent) with relative standard deviation (RSD) of
< 20.22%. The limits of detection (LOD) and limits of quantification (LOQ) were between 3.54-14.91 and
11.81-49.92 mg/l, respectively. Dichlorvos and chlorpyrifos detected over than maximum residue limits (MRLs) defined in
Iranian national standard in 6 out of 22 cucumber samples (27%) in the range of 95-188.75 and 230-771 pg/kg,
respectively. Dimethoate and metalaxyl were detected less than maximum residue limits in national standard in all
samples. Contamination with other pesticides was not observed in the samples.

Conclusion: Pesticides including dichlorvos and chlorpyrifos were found in one third of cucumber samples of current
study. Regarding the importance of vegetables consumption as well as the adverse effects of pesticides on human health, it
is necessary to perform and manage the routine monitoring of pesticides in supervision organizations.
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