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Determination of benomyl and diazinon residues in strawberry and its
related health implications

Somayeh Abdi, MSc, Young Researchers and Elite Club, Hamedan Branch, Islamic Azad University, Hamedan, Iran
(*Corresponding author) s.abdi@jiauh.ac.ir

Soheil Sobhanardakani, PhD, Associate Professor of Environmental Science, Department of the Environment, College of
Basic Sciences, Hamedan Branch, Islamic Azad University, Hamedan, Iran

Abstract

Background: Nowadays, since the pesticide residues in food products can cause adverse Keywords
effect on the human health, this study was carried out to determine benomyl and diazinon Benomyl,
residues in strawberry and also related health risk assessment. L
Methods: In this descriptive study, a total of thirty specimens of greenhouse strawberries Diazinon,
were collected from market basket of city of Hamedan. After preparation and processing the Food safety,
samples in the laboratory, benomyl and diazinon residues were determined using

spectrophotometer at wavelength 400 nm for benomyl and 245 nm for diazinon in three Health risk,
replications. Also, health risk assessment was computed according to health risk assessment

model. Strawberry

Results: The results showed that among the analyzed strawberry samples benomyl was
detected in amounts ranging from 0.013 mg/kg to 0.989 mg/kg, and diazinon ranged from
0.01 mg/kg to 1.416 mg/kg. Also, the mean levels of both pesticide residues in strawberry
samples were higher than the Maximum Residue Levels (MRL) established by WHO, and
also the EU. On the other hand, although the value of the MOET index with 180.51 indicates
the cumulative risk of benomyl and diazinon pesticides in strawberries, based on the results
of health index, there are no potential health concerns through consuming of strawberry from
the study area.

Conclusion: Although the results of this study showed that there are no potential health risks
for consumers through consuming of strawberry, with increasing use of chemical pesticides
for farm and garden products, to achieve food safety, regular monitoring of pesticide Accepted: 12/12/2018
residues in foodstuffs is recommended.

Received: 05/09/2018

Conflicts of interest: None
Funding: Young Researchers Club, Hamadan Branch, Islamic Azad University

Cite this article as:
Abdi S, Sobhanardakani S. Determination of benomyl and diazinon residues in strawberry and its related health

implications. Razi J Med Sci.2019;25(11):42-51.

This work is published under CC BY-NC-SA 1.0 licence.

43


http://orcid.org/0000-0003-3753-5474
https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

http://rjms.iums.ac.ir

WAY rage V) o)l Y0 0,53 15l) ySaisja ogle alan

gy Ao ’

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

‘Jg_n 9 ﬁ; \"'\‘/\“& gsJ5SJ9‘° U)9 ‘C12H21N203PS
VWY JB> 5 0l,8 cole az 0 YO 5 jiaS gd alags
=5 5 3 0dglE ) pgens I caSe o ile jo 05
] GMSC)LQ 9 (5‘“5")"“} u‘))‘ )‘ oo).’;.“.f u:_..b l;
45 Sl F5e Jlown (ouled (1S 0p0 S cS S
oslaiwl bl 3l g (g o Olpis S jglateds
3 emar oyl ol i il cevwgy Bk 5l g
Ao olly pas g pi S e ol olas (s
() 9 ) ol o
g Sl 0390l o pemds 040 g0l ol lad b
)3_m5 Sl 00 003)3‘ ul.e‘} B UT WSJ.:) C.L:.u
) ose Cntl 9dsh 050 5 S 5 pg plie (K208
V1) Conl sols olais! sgsas Lis g Ll jo s sau
(VY

Estimated) pgew 45l}s, <l ,0 (xSl 0,90,
ailys, Jod Jol8 8,0 (Average Daily Intakes
o>l 8,k 5l 5 (Acceptable Daily Intakes)
o bl e i jodaie 4 (Health Index) cueds
sle sa VT g5l Sl Slge B yae Sow SYsb
S Sl g olend pgen o 5l (olend
GM»‘..\.Q‘.; £ g )." LS’L‘\'C' oole d).a.c aS Cowl QT ).i»l.u
}_14.5 @L’))‘ (YD) @‘S’JL’ 9 d)‘.).; omg_é)»a.n LE‘)'.’
—ode Jdow g 4y 3o el 55 (Risk Assessment)
e 3 85 1B S 5 (oS s egas 5
g@l_mL..m a g,u_....u u_w.:l;‘rn u.c)l_m o).bl_'z.o
L atal; jo oledbl g3lwaz Lss g 5lasa
O Bl 5 leend Slse aglge 5 (SLilage Ol

WA o )Y o)les (Y0 o553 15l) 1xSuisjs ogle alan

123

e Pl 51 (56 2t (el 5 Sl 04!
OBOS B as dzrgi 0)5 0iugh 5 S (SN
Glp e el B,b 510 cenl (55,08 Y games
3 65ygsS Sladss Lads ey Wl A g, Come
ST jsbped 5 JoSKias ohlus 5l 250 gonb
S ey A (55900 G 3l e s )lo
o el 5o ofgan 9 Lo ples ;o e )ly ey cp]
i b Jolse 5 SLTL o5, sl 5558
S eolaiul ola s sl sl (c_ly‘l 3 GQLS
Srddn iz (She b psews &5 Zusl > o )
o yharme ;0 Vb (g B aile (] aday 9 Sl st
4Ly casbo o (Sl DY gazme w55, LesS 45
oM sloasly S g g drogen cil JSloay
Sl o] Sl Slalllas bl (Y-F) oS o 34i5 55
LS GBI 283 paen owle BL 5l /A+ 5l iy oS
alox 5l oz Olblswe 9, A i oLl o

(At § S (2l (on i (Cosgea
(B) 058 0 Gl (S 5 (5,18, YL

039 CraHisNaOs (Jsdge Jga 9 b (23) Jerogis
ar > Yo Cgd alaii (e o 0,5 YA/PYY IS
So ceSeyte 2 p S kS VAL JBs 5 0l 5 il
Seret FSEB ST g Jo3laeen i 09,5 5l oS
slas)bon 5l slos s Giub J7S 6l oS Cul
Sdlsp 5l e (2 L g iS008 (b yo (2B
0,99 (Y g7 ¥) 5,25 o 1,3 oolatnl 0,50 Jgarme
59, VY iSz,6E ol (Pre-harvest Interval) .o S
Al s 5 §)9,0 e Spas Joa il a5 ol
39,9 Slym L5 0)9 Ele; pue Bkl 5 5l
Sl 55,5LaS slwos 1,8 b pan il 4y Y gams
S| iSg,LE oal owile BL 51 slie yolie
ASELE 95 o=l ol (2lie Blge Bras 0]
sl bon adox 5l (o5)l9e slml 4 e Wil o
dae o, Shee o Psl by (G55 9 (omac
(N) 05 559,b > PS5 5,09,0

F—go Js—s b L il GiS oS

http://tjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

g (98055 )3 (45 jbd g Jreghs poew odile b clale e

25l e,5 Ve dadiges g5lwoslel jekate ol Jaie
Jlozws 955 g oul 0,5 é;uy PHON:
o s 9d s 5 1o o0 ) do b allayles]

s il o P g e 100 5wy Jla

O 3l oolaiwl Ly dddo ¥ Sowdy g ol 00933l ]
Jeolo Jy s any al o 45 05 3508 « smmpblito
a5 BLo FY ojleds paily ilo 3l 5l enlizul b
al> o 90 b ald> e ol ool i jelSe
Fog VI Olilgs pis Jsbone sl oo 10+ iy
Sz oedy 5 03938l Jolowe 4y lieg IS (60 yid (e
= 3B 50 STas 5l e Al 00jel Dabay dad
i olee Vo Bl iy S e o] o )lea S
g 039331 ,glS's )3 ouila Bb Jolmo 4y Glieg IS 0
3o B 0djpad (93 (aB Sl g0 plSa b
Jiie (8 o ao)bgd 1) ol (ol 5B
0953 Joome am Gl IS 60 il (e Yo g 008
5 OO 5l o ale e cnl 5o ol 0o 38l guilS's
“Jelee ool pte 4 (gl 5B (Jsboe 0B (550 90
Jodome Sles ) 0l Jisie (A ad> e g0 la
03ld jge s Sllg 5l (6 5l pla 50 35250
28 e Ao (e U oad Slad Jolowe 9 0
I8 sleed osn 5 Celo YV Sy ) e
(Y7 5 Y) ol ools

o adiged ;0 poan oaile b cdile (e (sl
Slogilas 9 Jmeghs pgew o laibiul gl >
5 pye—w Slliwl Jodoo cpudg LS5l8 o5, 0
ool ;e Sew Vee g Ve B e e glacdile
B S
diges i polde ¢ g 0l pla8I T8O+ o5 g0
ool Ly pyons ol (sl Jolows 51 SG 5o sl
Yoo zo Job 5o Jogs sl fagidy pSeal
2 el VY0 zoe Jsb )0 oibs Gln s yuesil
B L pge—w chale Colyd 100l euilys ST A
S lailiwl gl o JS e dlolae o slacl ols
(A g A) o alxe

ol pgas ool Bl Coodls o bl b)) (sl
pyo—s ailigy <l ;o (uS0he 35l drnline a4y Zons
pyow 5l S o (HI) coodlw aLis o (EADI)
(YY) o pladl Y g ) Lailg, 5l onlil b s i

WAV ags M) o)les Y0 o555 15l pSaisjs mgle alan

$o

pladl (wle (2)lge g cbale Gl ole L agrlge

LgsL..o.A_w g O«.X’LA‘;LS cdale ) &9‘” 59
iz 59,8085 alex 5l (65,0laS OY gaxe o
cale e an cad La g opl 0 a5 s
Srae sz gl ) cmmsn Sl enile L
0 b gils )| o cale Sl o lale e ((VA)
oaile S clale i (V) o 905 )0 (e 3bo
ke yo e adse Sy &8 )0 Jeesh S8
o 0dlo 8L cdale bl e(A) Gloes 4l OB pas
P9 Shee)S 50 Ogilas 0i sl )|
DS 0y 0aile SLy oy 1 (1) (6 fhegibs S
er;)ss_g_a Je oj.é_méj.ilf)‘ @ go—w o&bél.g Sy
So—mn Cppmnd (V) ljaisle sl jo ool as e
Lo E L IVE R VIR LY KVONY A S E S v Dy 1
Jete (gtead ST s 0ile S sl (o) 0 (TY)
S g LS’L’))‘ (YY) slaolds (;.»)34}55 9 )L_‘> 50
9 LS)"—"" «0g—u0 Lgué_:yo.» ) P go—w od_sLALSQL»
o..\_al.n‘;l_’ cdale O (YY) J.>)).’ 59 ul>$a.~a
S0 odd adye (Kipog ;0 an JSelE | sla il
oo oasle b cdale s 3,k 515 (YY) pas
Podh as,e K dDed o WSods g 1Sz,
Al pladl (YO) oyl

3 Gl OY¥game as e ol 8l 4 asg b
pac g sobpw 5l o Sl alols 4y B pae 5L 4
o bl oe s Boa b adlllas ol (i) lS 0,90 b
B yan )|)Lt 5O ol A e tsf.:ﬁuy Jyare Cdws
5 Jogis poo ot Jouiliy bl p Glaea 22
28l bl VY7 Lo e (eisks

JLET Y
S Bl L o iy dallae 5l o
LELQQL*—““ aQ .109.:),4 YAy )é IRNTIRAY ‘;))Suy
Sae il 5l gbadS g Lo S bws S b o>
Biule;l 4 g o lom 3 \YAF Jlo 0 ploes g

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

Ly o0l yu—ss (Maximum Residue Levels)
Pt 1Y L 2y Sl ctlage lejle
b 3l s M) (g3l 5 Jeagis pgoms Sl o5 9kS
&l eSS 5o pS koo 100 L pl) byl ayols]
One-Sample ) slai503S 5 9031 51 Q) (g3l
oasile Sy clale (Sl aslio gl o (T Test
033 5l (s il slaaised o pyens
=i O90)) 48, SG (Sogesl (e il)ly Jelos
.2 odlaw! (Duncan Multiple Range Test) (,SSlo

aazsly

Jeogis pyoms odilo Sb cile (roni 4 by o gl
Jglaz 50wt (K0 ladiges o o3k
IOM PREPWHE I

5 o pyow 0ale Sy e bile i @l
(V9 ) Jolo) (3095 slaasiges )0 anjles
S e fNFE o F) deS a5 0y ] Sl
2 S b AME V) alon 5 (p,5 9 S
J—agis o 00le SL cbile (. Sile (p S5 LS
Glaglvl jo oad 2iS gladisel 4 by e ol S
JRFE S FA) aieS o )b 5l g HlidS 5 le S
VIYYVENPY) aion g ()5 5k 50 o5 Lo
s 00lo Sl clale (. Sils (2 55LS 50 05 (oo
Slodsiges & bgyye oo jay 15 ladiged ;o (giaibs
Dy Hliws I g Gleds lapyliul jo sad S

dglio jg i oy laigei ST (5 (503 l
3 093 5 Jeegis pgems ol Bl cbale 2 S0Ls
Oleslws sl cbale ainn b (095 sladiges
L aS oo o S oke o)l arslsl 5 Slea coslage
1005l ISz sS () oo s 4 4z g
J—os pyaw oo Sle Bl e bile (KL
05232 9 (p S LS 50 o5 (e - [7OFE /TN )
L Ladige ) (a,55hs o a5 oo +/¥VSE/FYA)
95,2 gl g aily )bl o sme S jlre v

aiz e ¥ e 50 e b ag sl l b

poo—m (P ) ;5 8 (e ail> olie
000le 3L 5| L5l xazs oblie Sl (VA DY)
D9 (55,8895 50 S92 g0 53k 5 Jreg pyen

http://rjms.iums.ac.ir

1

e g (gdse dyom

RPC XFCR
BW

(\)EADI =

) akal, o

o igad 50 e ol Sb clale 5 ls RPC
B ymarn 0 0020 5L FCR 0,5 5lS 10 65 L
5385 2 P kT ez 50,8 50 haug 138 oobe
o o Y5 )5 (00 (59 S ol 75 BW
e jdey BW s FCR aslllae (il 55 ool p,55LS
)0 eSS Ve g 59, 0 pSelS [0 L
(YA) 0 azs

EADI

¥ oadaly jo

b o (Sl 5 5l 5 54 ADL y EADI
9590 0% kS 58 prS ks e 2 psen il
2 PS5 e e e 2 il Jo8 BB Gl
poo— ADL aslllas ()0l jo .oal 59, 50 055 LS
P Sk 1O L Rl cod Sa Heuils 9 Jeosn
395 2 e kS 3 e S e 100 5 59, 0 oS okS
(YA g V) o ad s s o

odilo Sb (srex 0yble (b5l (sl p wn Al e o
P 3 R85 8 il ol (58055 50 paen
ol sl e 9 Margin of Exposure; MOE) pgo
Py (2 y—ne ;0 (8,5 B (omerd 4Bl
31 =L (Combined Margin of Exposure; MOEr)

(VD) Wl dewle

ADI
MOE; 1 1 - 1
MOE; = MOE; = MOE; = ™ (f)

25l ez 0 blse Sl Sl 5S 5
03Le )3 33250 pye—w 0aile Sy (2 yxe ;0 (385
Sidle 5 Yoo il g lawg aosls g lel o5lo

3 olaebl johaie 4 a5 g0 oy .8l plxil SPSS
Shapiro-) Sl —g,mls g0l 5 esls yog Jleys
pao—w 0dle b cdale (Sl auslin ol (Wilk
o achale A i U Ladsges jo oyl o0

WAY o V) o)l Y0 o555 5jly pSaisjs pglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

g (98055 )3 (45 jbd g Jreghs poew odile b clale e

PSS ke s 2 (S0 slakigns 3" oy s sila B S Sl ) Jgan

Hlme Bl oSl o 005le b clale dged
Jrogts o 3)llul (gl Jgloce

e Jasd AJevy At AYS At AVE e
oo -/\VAC WA -1\YA vy -/\YA % Y Jobse
<I¥¥. -/5avb - IYA¥ -/a-0 AT -/ha- of+a. Y Jgds
ooy -/A¥aa <[A¥Y - JA¥A -[o- NLTY -[a¥a, Y Jobo
ooy R oy B2 AT At AN V oles S
e -[Asfa [y TN -[s5 -[3#d [y ¥ obsS
et -/AvYa -IAVS <INV -IAVE <AV -INSE ¥ s
ofeey -AYfa ANYS SJAF NERYS Ay AN VoS
oo -[As0a -[ass <1350 -[ASf -[3#0 -[a5 R
ooy -[AMa AN - AAA -[AM -[AM -[AAY Y oBs

ol J)SS d clale (1 Ske @ bgyye l2osls”
oslly Jelos igesl gl el Jogis s oo Bl Cale (:S0be s 51 (S5 305 sladises syl oisine ol Scle (@, 0, €, ) Sy By
sl (SN oaind y9031) 48

PSS 3 5 o s 2 (A SAmized > " s5s o ola Bl il e Se Y Jpia

Jon Gl ik o il 3l il iy
D5 g 3] o e

oA e -I¥YA -y Nes RN . Cyen
Y RWS \s5 -yy oY J-0¥ R, Y Jsspo
R2 -IV-ac Y -I\YA oo oY RS Y Jsip
/oY) -IA\b Ve Voo VY- - /¥80 YV Y s
Y Viva e YA VYEY Y- VEVE V s,
J-Y NATRYS A -\ss YA A -5 ¥ los,s
v -¥ive J¥¥- Y0 NILeS N RN ¥ s,
AJ-¥A -[-A¥C -1\0) ¥ oA Jo5¥ VR Vo8
Ao AY e AYYY -o¥ Y VRS ofove Y 55
Y -IVAYC -Ir¥e . IvEE A NI JJova ¥ 58

ol S5t ke 1Sl 45 bgsye banodls”
ey Jo e 5 ol e o obla il GBI (e ] S b st s o me s Sk () By €, ) S et cdgo
ol (5SS sy y905]) 48 )by

ool o (SR e CoMlus )bl (asls 5 pgews (5yme )3 (B5 )18 (xeo8 4ndls willy) oo Sk dulre s -V Joua

0523k 5 Jreghs pgews jlad Jeusly
Sl o e i oasls MOE;  MOE EADI ADI »
(Health risk)  (Hazard index) (mg/kg bw/day)  (mg/kg bw/day)
N o[ ea¥ VASIBY  NBY/AY RN o0 Joosis
3,8 o[ee¥F AR efeeeeyy o[eed o5l

S oS Azl 9 Sy
Ll ey 0,8 69y 5o 1) 659l &S (559, 5l e
QS’L)'C 0‘9.40 w‘b).’ )O gg‘"“’)‘“’ LQL..‘!) l.a o)‘w u);

Lo ot psote 51 o5 i &S el 039y az g

1A%

VAV e o)) osled (YO 0,55 o5l i alan
o 5l ke 3

2L Lnabigas o pgams st asls a5 Lol 5l
) SrsS (S0 o b pme il 55
Ceadlw 6‘)—’ 090 u_>‘ «_9)_»4.4 ‘5)0—" )‘ WS¢ «_i_’

WM..\.:).,.A" o/..]ab'u o..\.;.;Su_é)m

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

SRS I PP P APRNE STER
($3=S B s il w4 azg L aS ol las cedlw
W LB auS 3 pae cdle glp (K806 5l eolaul
A L ST as el azg wb adlog o bl
s Byt Jngis o c0lo By Ale (38,8
b ST iorad g S 595 0 @5 B0+ 4 (S 3005
Srman Hgijlas e onile Sl clale (155 Ly
Syman iy 595 3 oS WV 4 (S E08 &l
Codbs e il asly oo Dae Vs 5o Jpazma ol
5o sl ansls Jlosay (BauS G as gl sublage
1 G MOEr polio ol e 5 B g o900 (1
Se i g S gl (o pme 0 585 18
[y Oligd ;0 00l dd e 3090 10 oud glulil
933,5 2laj)l (sreas o bl a2ly 5 VOO L 2l
M) GhlSes 5 game oy wls Bk 5l .(T0)
5 03lj—w (A 5 V) LS g SLSo )l e
Goa| sl (YY) ) Ke2 g (goliwl (YY) ), Ko
as ol Lid (YO) o, Ken 5 obos 9 (VF) o)) Ke2
¥ gams 53 sy solo Ly e lile (Sl e
@l S o SIS SV game ohi5a 9 55,088
(Sl Cilae slaglejle jlre v Sl 5 (Gl
g Lol aolosl g aodte J o (55,5005 9 ,L)ls>
AT ool ed (LSen 5 (2905 (iaren
Ol o Slsg; (Brman (K ED9S )0 (909
P S 5 ey 9SS M7 L plp ) oo nl il
(Y5) 2in,S Lo lsS

00lo By ke Sile il LY o ins S
G SBrae 4 Ol e (555l DY gaxe ;3 oo
dawgi paes iy LS 090 Saile; pas pgen o>
5 Loacsylon 5 D1 08 bord ed slonos,
Sasl Jd oaile L L o lailinl e paos 5l oolaiul
QA F ) S ol

3y ohSes 5 Sy asdllas s (ogas cnl s
o) 0y98 Sule, oS sls plas ol s 5 plle 35k
odile Sl cbale 5 Sle jolo pas amy ;e
J93BsS 15 5 gl (oS 8l8 5 a2 B
Sl ool a il g (5,842 65 OV gm0 ol
OHESen 5 gae adlllas LS yiomen (YA 4 YY)
o 000l Ly e lile oS5l j5low 45 ol s

http://rjms.iums.ac.ir

e g (gdse dyom

0o b ol adw 90,5 pladl Sl b ol o3,le
3 oo eolaiwl (Ye) ol azlge pgan onile Sb
oS 29000 el o] (5 T ale 0,95 4y 4z g 5 pgens
o Olgs 4565 ;2 A8l B pas plS 0 DY gae
Sl 5 51 39 s o3l il 5 o
Lo &5 pgens 3l oolaiwl Jdoay a5 puws aall o)lge
4 Coas ST canlas (solate WL yo LSS
Sl Comaz J5S (6l OlI0EL 5 0580 o8 o]
S o dale 5 polis jleslaul 4,2l g5le b
sl opl &5 wian S (SSlew Glalugi b g o
dgu g0 ,lailiwl ax 5l sgans 0uile SBU el 4 i
(YY)
o gols (2l5sS ad; 0,90 (oK ,3055 0gas
o d el ]y a5sr 55, s, wle Cobils o,
Aol )5 0 50 Zule) o |y Wogee ¢ gilion
oS 1o L oS o (5,l0aS LIl jo g cllils
aSomlanazrs b Bk sl wed all b 4 gl
oge L5 Sl 35290 (oK g5 Bk 5o S
Sde an (5b 5l g 05h Bran oS Zewgy S
P S G sk Ol eses bl b g (St
55 o )8 Lag )3 glssl Logasay Sl ol
O824 e S99 LSl o Jgazme (nl B pan
390 Comlion (soges Sedlage 5 Suadle Sl 5l Ll
Sl e @l (Vo) 0 5 3 oimg aay
aged Vo 5o Ggijlas g Jaegis pyes oaile Lo
Olda el Byan S5 50 oal a0 (5,806
3550 GLoaisel aed )3 psaw a5 355 ol Sl
sasile Ly Cbile Sils g el o, b5 aslllae
O3 (hYou (A0 (ladiges don ;5 poons
by pgo—u Gl )5 090 Cmile; pas
Ole) Dae g oligS «(A) Jaame EauSas o
poe—s 5l Syt polie puile (Sl 5 (S p0g ad,
5o olyyelas 2l pae (V) 2LS slacsl o
e 9 (V) Js—ame L )55k poons 5l ooliul
S8 als,m 5 AlHS jo SV game ) S0 (Lo
5 WHO jloe o> 5l Sier (A) Sran Sl 4 5955
MOEr azLls aculbrwe gl a2 09 by, 4yols]
P 3 S B 1 B (exead o bl Sl
2 95—ge Ol 9 Jesis poe—w oaile S

WAY o V) o)l Y0 o555 5jly pSaisjs pglealan


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

g (98055 )3 (45 jbd g Jreghs poew odile b clale e

49 l_» l—“‘d)l'“:-.’S KAt &._d.» Co pde 6L"°‘\"’L;)€

Dy dnogs HedS ;0 S9>ge (g

SN g sl
il Cygan Lipgh b 5l e dlis ()
v\——>‘3 ‘54){»»] o‘)‘l oKty ulf.ou P O‘ﬁ'.’ u‘)i*-“a;-'
Caglas 039 3l B ot g .l A0+9F 05 L loen
Olamed s Ml ol5l o8 zils (g ,5L8 ¢ imgh

g Sid daallas gl ol OUSLl 0,5 pal 3 Ldoa

References

1. Sobhanardakani S, Younesian M, Jameh Bozorgi
S. [Evaluation of organophosphorus pesticide
diazinon residues in greenhouse crops (Case study:
Zucchini)]. J Environ Sci Technol; 2016. 18(3):141-
8. [Persian].

2. Cengiz MF, Certel M, Gocmen H. Residue
contents of DDVP (Dichlorvos) and diazinon applied
on cucumbers grown in greenhouses and their
reduction by duration of a pre-harvest interval and
post-harvest culinary applications. Food Chem; 2005.
98:127-35.

3. Pandey P, Raizada RB, & Srivastava LP. Level
of organochlorine pesticide residues in dry fruit nuts.
J Environ Biol; 2010. 31(5):705-7.

4. Sobhanardakani S. Residual levels of diazinon
and benomyl on greenhouse mushroom. Iran J
Toxicol; 2015. 29:1307-11.

5. Hadian Z, Azizi M, Ferdousi R. [Determination
of chlorinated pesticide residues in vegetables by gas
chromatography/mass spectrometry]. Iran J Food Sci
Technol; 2006. 3(1):67-74. [Persian].

6. Chen SK, Edwards CA, Subler S. Effects of the
fungicides benomyl, captan and chlorothalonil on soil
microbial activity and nitrogen dynamics in
laboratory incubations. Soil Biol Biochem; 2001.
33:1971-80.

7. Nakamura M, Furumi Y, Watanabe F, Mizukoshi
K, Taniguchi M, Nemoto S. Determination of
carbendazim, thiophanate, thiophanate-methyl and
benomyl residues in agricultural products by liquid
chromatography-tandem mass spectrometry. Food
Hyg Safe Sci; 2011. 52(3):148-55.

8. Abdi S, Sobhanardakani S, Jameh Bozorgi S.
[Monitoring of benomyl residue in mushroom
marketed in Hamadan city]. Sci J Hamadan Univ
Med Sci; 2015. 22(2):137-43. [Persian].

9. Sobhanardakani S, Sadri S, Jameh Bozorgi S.
[Evaluation of organophosphorus pesticide diazinon
residue in greenhouse crops using spectrophotometry

WAV ags M) o)les Y0 o555 15l pSaisjs mgle alan

€9

0,99 Sle; pae b slalbls (SThes 7,08 )0 Leagn
9 098 () el 035 lad o o (1l i)
Sl Sl jolas o s S el 58 oS
3, llenl 51 (58085 0gae 10 (e 3bo e onile B
g5 oLl g9 4 ol 5laS” (ldl poe b ol Lo
Ol b 3l 5 281 Jige 5 Jyame b 55l g
STV Eloogy Lo o pgos Bras 092 9 0015
3o plis l)LSen 5 (559,95 aslllas mls g ;K00
VW5l K208 50 W polSlacel oo ouile 3L
el ol )5 il 4z 0 F -0 slos jo (5,045 39,
3 S VPR 4 ol oaile Bl soiome Jolis
ax> ST Jloy 1o 6)la ST Jid il ouds 5 Tl
Ay, Ll cawlools oli 8l ) ogn (5,500 0,90
) Conloo,5 0S8 s |y g oilo BL oS

ity 45 ol )] 55 ol Slalllas (35T i
«Brao 5l J3 (3,8 4k 3 g (ulder (S i
Loogro )3 poons (Sgiome ;0 azgs Jb halS o
LSessig) copga (nl 50 09 o0 Sl (dhoo 5 (Siem
5ot ol L (K305 aiind | Gy ol Sen
L o L B T
b (YY) Wl Jease ol 5l @iz (150 i
sl a5 a8 a5 e 5 i 5SS
I8 5l 3 b 4 M s Sl s g laoge
sl S YT/ sguz ol b uScdl bixe o i85
(F4) el ools

9 oo poow S 0ls Lt ol gy @bl
g o=d 8l adllas 0 )90 sladigel den ;5 e3ko
Ladiges 4o 1 o b o] saile S cdale .Sl
Al 5 Sl el plojbw dgeis; 5l 5 i
poo—s sl Ol 4 az g by g 00! 5l 0p L)l
adoz 5l (Slamges 585 Sl o (sl b sl
gye Bpan o2)lse 990 53 55glaS dnel> gl
0,99 4z A9 g poon | gromo ooliiul 05l pgon
G198 (ngas bl Bras g (6,104 0gad 5,5
ol g (S S8 bl (Al o s o lojl
SIS 0594 5 (55,9l DY gz sloyg9 plase
J=bes ali 8l ae il asa s 5l ] 5
&l OB asSadys ol Jldoay 5 (a5 B,
o anwgi 9 SISl Y game a gl 5 B an

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

(case study: mushroom)]. J Food Hyg; 2014. 3(4):73-
80. [Persian].

10. Pishgar F, Ahmad Panahi H, Khodaparast
Haghi AA, Motaghitalab V, Hasani AH.
Comparative study on adsorptive characteristics of
diazinon and chlorpyrifos from water by
thermosensitive nanosphere polymer. E-J Chem;
2016.2016:1-7.

11. Henning SM, Seeram NP, Zhang Y Li L, Gao
K,Lee RP,et al. Strawberry consumption is
associated with increased antioxidant capacity in
serum. J Med Food; 2010. 13(1):116-22.

12. Basu A, Nguyen A, Betts NM, Lyons TIJ.
Strawberry as a functional food: an evidence-based
review. Crit Rev Food Sci Nutr 2014;54(6):790-806.

13. Azarshab Z, Sobhanardakani S. [Study of health
risk assessment of Fe and Cr content in some spices
marketed in Hamedan city in 2015]. Razi J Med Sci;
2016. 23(9):28-34. [Persian].

14. Sobhanardakani S. Health risk assessment of As
and Zn in canola and soybean oils consumed in
Kermanshah, Iran. J Adv Environ Health Res; 2016.
4(2):62-7.

15. Rezaei Raja O, Sobhanardakani S, Cheraghi M.
Health risk assessment of citrus contaminated with
heavy metals in Hamedan city, potential risk of Al
and Cu. Environ Health Engineering Manag J; 2016.
3(3):131-5.

16. Sobhanardakani S, Kianpour M. Heavy metal
levels and potential health risk assessment in honey
consumed in west of Iran. Avicenna J Environ Health
Eng; 2016. 3(2):€7795.

17. Varmazyar L, Sobhanardakani S. [The risk
assessment of Pb and Cd through consuming spices].
Sci J School Public Health Inst Public Health; 2017.
15(2):185-95. [Persian].

18. Tehrani B, Sobhanardakani S. [Determination
of propineb residue in consumed tea]. Tehran Univ
Med J; 2016. 74(6):442-7. [Persian].

19. Norouzi F, Kavousi A, Talebi Jahromi
Kh, Mohebbi Sh; Movahhedi Fazel M.
[Imidaclopride residue levels in greenhouse-grown
strawberry under cold-storage conditions]. Iran J
Plant Protect Sci; 2015. 45(2):319-28. [Persian].

20. Golipoor M, Shokrzadeh M, Esfahenezadeh
MH, Karemzadeh L, Ebrahemmagam B, Salehifar
E, et al. [Assessment of organophosphorus residues
together in strawberry produced in Mazandaran,
Iran]. J Mazandaran Univ Med Sci; 2014.
23(109):93-102. [Persian].

21. Morowati M, Ebrahimnejad M, Tajbakhsh MR.
[Determination of residue and pre-harvest interval of
Imidacloprid insecticide on greenhouse cucumber in
Varamin region]. J Sci Technol Greenh Cult 2013.
4(2);109-16. [Persian].

22. Jahaed Khaniki Gh, Fadaei AM, Sadeghi M,
Mardanie G. [Study of Oxydimeton methyl residues
in cucumber and tomato grown in some of

WA o )Y o)les (Y0 o553 15l) 1xSuisjs ogle alan

e g (gdse dyom

greenhouses of Chaharmahal va Bachtiari province
by HPLC method]. J Shahrekord Univ Med Sci;
2011. 13(4):9-17. [Persian].

23. Jardim ANO, Caldas ED. Brazilian monitoring
programs for pesticide residues in food - Results
from 2001 to 2010. Food Cont; 2012. 25(2):607-16.

24. Ghabbour SI, Zidan ZH, Sobhy HM, Mikhail
WZA, Selim MT. Monitoring of pesticide residues in
strawberry and soil from different farming systems in
Egypt. Am-Eur J Agr Envior Sci; 2012. 12(2);177-
87.

25. Sojka M, Miszczak A, Sikorski P, Zagibajto K,
Karlinska E, Kosmala M. Pesticide residue levels in
strawberry processing by-products that are rich in
ellagitannins and an assessment of their dietary risk
to consumers. NFS J; 2015. 1:31-7.

26. Mahdavi V. [Spectrophotometric measurment
of Carbendazim residues levels in cucumber and its
comparision with  HPLC]. Appl Entomol
Phytopathol; 2009. 77(2):59-78. [Persian].

27. Ghanbari F, Moattar F, Monavari SM,
Arjmandi R. Human health risk assessment of
organophosphorus pesticide in rice crop from
selected districts of Anzali International Wetland
basin, Iran. Hum Exp Toxicol; 2017. 36(5):438-44.

28. Aghelan N, Sobhanardakani S. [Health risk
assessment of consumption of tea marketed in
Hamadan City, potential risk of As, Pb, Cd and Cr].
Sci J Hamadan Univ Med Sci; 2016. 23(1):65-74.
[Persian].

29. Akoto O, Andoh H, Darko G, Eshun K, Osei-
Fosu P. Health risk assessment of pesticides residue
in maize and cowpea from Ejura, Ghana.
Chemosphere; 2013. 92:67-73.

30. Sobhanardakani S, Heydari A, Khorasani NA,
Arjmandi R. Development of new bioformulations of
Pseudomonas fluorescens and evaluation of these
products against damping-off of cotton seedlings. J
Plant Pathol; 2010. 92(1):83-8.

31. Mackialeagha M, Farahani M. [Investigation of
the residues of chlorpyrifos and diazinon in apple
fruit in Damavand region]. ] Environ Stud; 2012.
38(2):111-6. [Persian].

32. Hassan Zadeh N, Bahrami Far N, Esmaili Sari
A, Mokhtari H. [Evaluating of insecticide ethion
residues and its reduction by different methods in
greenhouse cucumber]. J Plant Prot; 2010. 24(1):29-
34, [Persian].

33. Ostadi Y, Yavari G, Shojaei M, Mirdamadi SM,
Imani S. [Measurment of diazinon residues in
greenhouse cucumber marketed in fruit and vegetable
sales centers in Tehran]. J Plant Prot; 2010. 1(4);345-
54. [Persian].

34. Amirahmadi M, Shoeibi S, Abdollahi M,
Rastegar H., Khosrokhavar R, Hamedani MP.
Monitoring of some pesticides residue in consumed
tea in Tehran market. Iranian J Environ Health Sie
Eng; 2013. 10(1):9.

http://tjms.iums.ac.ir


https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-06-01 ]

[ DOR: 20.1001.1.22287043.1397.25.11.2.5]

g (98055 )3 (45 jbd g Jreghs poew odile b clale e

35. Bempah CK, Buah-Kwofie A, Denutsui D,
Asomaning J, Tutu AO. Monitoring of pesticide
residues in fruits and vegtables and related health risk
assessment in Kumasi Metropolis, Ghana. Res J
Environ Earth Sci; 2011. 3(6):761-71.

36. Covaciu FD, Moldovan Z, Dehelean AA,
Magdas DA, Feher IC, Puscas R, et
al. Determination of pesticides, elements, and stable
isotopes in strawberries. Anal Lett; 2016.
49(16):2560-72.

37. Wang L, Li W, Li P, Li M, Chen S, Han L.
Residues and dissipation of trifloxystrobin and its
metabolite in tomatoes and soil. Environ Monit
Assess; 2014. 186(11):7793-9.

38. Alam S, Kole RK, Bhattacharyya A. Residual
fate of the fungicide tetraconazole (4% EW) in
mango. Bull Environ Contam Toxicol; 2011. 87:444-
7.

39. Lozowicka B, Jankowska M, Hrynko I,
Kaczynski P. Removal of 16 pesticide residues
fromstrawberries by washing with tap and ozone
water, ultrasonic cleaning and boiling. Environ Monit
Assess; 2016. 188:51.

40. Keikotlhaile BM, Spanoghe P, Steurbaut W.
Risk assessment of oncogenic potency of pesticide
residues in fruits and vegetables. Commun Agric
Appl Biol Sci; 2011. 76(4):853-61.

WAV ags M) o)les Y0 o555 15l pSaisjs mgle alan

o)

http://rjms.iums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22287043.1397.25.11.2.5
https://rjms.iums.ac.ir/article-1-5046-fa.html
http://www.tcpdf.org

