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Abstract

Pesticide residues and their derivatives in agricultural products are a serious threat to
consumers' health. The aim of this study was to evaluate the amount of pesticide residues in
Berberis vulgaris fruits by extraction and extraction methods in Iran. In general, barberry fruit
samples from Berberis vulgaris gardens from 6 different regions were used in which 3
diazinon, fuzalone and chloropyraysus pesticides were used. In this study, two extraction and
extraction methods were used. The conventional method of hydroalcoholic extraction and
quaternary extraction method (QUEChERS) is a rapid, easy, efficient, reliable, and multi-
residue extraction method) followed by GC-MS gas chromatography (GC-MS) spectrometry.
Residues from pesticides were not detectable in any of the samples prepared by the first
method, while the samples obtained from the second method indicated that 11% of the samples
were contaminated with diazinon, 5% with chlorpyrifos and 5.5% Fuzalone. The results
indicate the remaining amount of these pesticides in berberis vulgaris fruit in Iran, which
requires regular monitoring of pesticides using updated extraction methods.

Keywords: "Pesticide residue™, " Berberis vulgaris ", "extraction and purification™,
"QUEChERS

736


mailto:jahromymh@yahoo.com

YEY-YYT asio I YAY ).ggb (PG D)Lo.o.:v (PG 859D (S ) AZC ,991& Ol

SR i PSR WP U R TN JPSC S O
Gl (2138 dlgo 13 paews (pl (gl 0ad Cpusd sl Codgicne
Srae sl 2l blge ol 5 codluf] Glsebl pslaie &
S)lbme Loyl 53 1 ypiS g o (lojls 1 6yl ¢ S 0S
Vgaa 3 o 1S 8l jlre e jSlis hoxis
European > e I, MRL Lol
Sl je e ST=MRL .Commission, 2016)
Y gamo b ol3é dlge > (MBIKE s p) 28 dl S
Coley ool b gy sl Sllgs I ot Cansy
03,5 auds |yl 5 B9l Ol ie o lis dlse cgls MRL
dox §) 2l Slge clo MRL & Ligypo o, jio (31 .01
4Codex Alimentarius Commission (Codex)
sl & el e cul )l s92g (il 1> @ pe s lgie
ly padls @ H9ST el oMo gl (oi 2] JolS
a5l i oolitsl 4 dn g b ol sais pMel 5,3 MRL
6y Silatunps Slaios olS ol glo gl 5o b i ol
$59liS S a3 pgew (5 oxledly (b Cundy (ow)p
ww Gl b))l adllae cpl jl Bum s e jlaS 41 (6598 sl
Berberis vulgaris s ogw j3 5,8, i <l slows
ol oai] olo )l (gl xn o lgie 4 odlatul s ol )
Car alpKiy Gllidl drwg gly cpised ledMbl oyl
9 $i9liS Y g )3 pgans (yl (86 Clilas I (6,5 ol
addlas oyl D wyp yg0 sla 3S Cl el pae ¢ lislinie
Berberis vulgaris oswe 3 Ll (¢ 03y odlitul wluly
5 odlligd coguiby b sl ead obl glpl
ol editacs Jloly Comnj baomo )3 Slge ol d ST (o9 yg IS
(Weaver, 2012) (¢;,5LiS sla S5 395 b conl Sane
8 @R ey 4 laly Gl Gl hwg (45 Cla
dgo oyl Jlexiwl 4 > (Florence, 2015)aus’ 1y
ol poitme yll5 AiojLs

£ 0.39) 9 :194,1'
B 20 g lossi S50 @

(Pesticide reference standards)e o (slaslule!
SIBMa- | GogineslS 5 oallish copuiks sl 25 <4l
cble b (15 el saoxie YL MO (sl cuiw) Aldrich
Joloee ¢ Jibio ¢ b yiogiwl b (gl 3 Aoy A U AA Ll
5 (TPP) linsd s ctpusl Sl (s 18" Sl
o e Slilgu ¢ (lodl Darmstadt ) Merck jl 984,451
PSA particle size 5 g aJgl cyol) Jo 3o bl el (90

737

Aodde —)

5295 (o Cguime (hyde (59l Sl il o a8 el
1S olgie 4 bl jlae gl b 28l 5l o35S ool
(Tilman, 2002) cul oss alis wlul sla ,al,
Gl s 4 b S cdl (o 4 0bj (Staly (Jl ol b
28 gl Codos pogasdl e g Canj lame g9) g osllacl
0iS cél cla Slows (Pimentel, 2005) col ang L
2 o8y 18 Ll iyl de2g (2ly (ol piwawsST don 0 la
by sl g do (6)yolisS SV game )3 by Slowy 550
30395 1y el oMo & sl (gplas )3 ol lislizie
2 poew oyl 5l b oIl (Jeyaratnam, 1990) xS
(7 TV RGN | NP SCSWIR Ve PACIR DA vy SV P I W] IV L
5 Okl (i pald e gb Gl sl (g5
(Cecchi, 2012. e opySenl YN
Sl ol wles ;5 5365 0309 ,5b 4 Alavanja, 2013)
e S I RS - IR TR
.(Lozowicka, 2015).:wa

dge A5 > (U355 Juw sl 12)5aS ol (g ol
0529 4 «(5) )9l pgews Bpae (lEI v 53 a4 o lie
3 ot ool (Jallow, 2017) cul b <V game 4
o il Coge (o Al SV game (o b i il as
w3b o 3l e l5e 40 wlie Y gaste 4 Cons  Slown oyl
(Bashour, 2008) cusl 039 Jlo 13 p,5 kS ¥,0 3905 )l
il Sl Jls 5 p)SskS WA 4 Y0 Jlo b e ol s
Jkd (o adsl (5 oole Y& ggemme (Jallow, 2017)cw!

Cowl

(SUjlas L) 1D Copos (5 83 3 Slgo ol j1 740 4 08,5 )3
(Jallow, 2017) xib o (WHO) Sl cusligs olojls
Syt g5 & b 28 il ao ) e g odlizad Jb ol b
Collach (JS gk ) 5 a6 b o o 3adls oS gabe il
@ e oY BT 298 e a4 ))50liS i e S5
Slge oyl 5l eolaol 4y foles Lmdﬁu;éiw‘saywcg);)lf
039l cuw a5 ((Jallow, 2017) 55> cuslsy cloj (Sod5 1,
& olaBl (B adie b 4 ) S S Jpaze ad
Olrl 3 iyl SV gaze g Sbrjew Sl (S p 5> poew
2lie jl an 4 51 .(Saeed, 2000) coul sns ololis



YEY-YYT asio I YAY ).ggb (PG D)Lo.o.:v (PG 849D (S ) AZC ,991& Ol

ol july J5h sae (Siy; glo dges o b iS sl wwyp Y Jsds
C ‘Ll Codgize B LOD: ¢ (RSD) (o 5 liliwl i)yl oims
&S 03l cudgime LOQ

Pesticide % Recovery (RSD) a
. LOD(mg/kg) LOQ
Fortification Levels
(mg/kg) b (mg/kg) c
0.01 0.05
85
Diazinon (1.34) 0.0018- 0.0096—
79 0.0025 0.0184
(4.51)
106
. (4.82) 0.0016- 0.0057-
Chlorpyrifos | g, 0.0027 0.0098
(8.23)
95
Phozalone (6.21) 0.0009- 0.0036—
89 0.0014 0.0075
(6.18)

65y 5l s)le sblie Jlond cutS (gl S5 bt (6] e
il ddlate )3 S35 cudS Cilisee gl Wl olewd pyo
Sl g b9y b il dged b el o9 GllS
(Codex Alimentarius, .S535 aueS buwg ol duogs
)35 Lome 5sbl (gl duS )3 b igas .y alosl 2000)
& diged y NS Jitke olSilejl 4 3 g Laulpd )3 g b ool
S S35 sl wiges 85 )18 (plolid 3)90 S SSE
55 8l W5 g o 5 a8 oud cdibbre £l 55 4Bl iyey
il o3bel 5 bl Slalllas (¢l gy 48,55 1,8 ookl 3y90
dy90 b diged b edlatnl LSS plo ygmwl w8 sl lasli]
S S 28 g sl 5 45,5 5 s 5 a8
S oAl g diged Elpswl o

Mo oS i pd 2 Mlg)as (625 ojlas (hy) oyl
o 4 g sy 1) o 000 )55lSD g0 1y b K35 p SV -
oo 3 1y bgbss s 4l51 /45 il V- CCy ylaie LI Y- CC
S9l g oyl ke oyl 3l e el YWg ool )5 (S
adlas cpl 53 o3kl 3)90 (gilo Al g gl Sl (g (megd
S50 el ol ey slony dizx (gl o3bel g, sl 5
( (QUEChERS) quick easy cheap ! 5 sy
multi-residue effective rugged and safe

oS diges I p)S V0 g ln 38 cél oI, extraction)
A e V0 5 ad ooy I8 i e B0 Jeen il S
Slo g dbge ddddy K e & bl b adlsl s i gl

ges b Bl s )5 215 9w juie Slilgas )5 F s

738

Sigma-Aldrich ;IGCB ol p)S cudl,5 4 (40_m
L5 4 (55,50l s VLI MO by i)

L diged (5591 gox

Kiyj cuiS Glel jl calises dalaie £ 5l goamme ;0 b diges

4355 (e VoV gl U YV yobiw jl o oo lol 3 olil
(Vi) s (5 g o 35 il o

Ol 13 Jgans sl s 45 widgy (15l 93 ¥ il o Lo digos
(Y Jgi2) 55,5 (o0 )8 oolizul 590

kel jl berberis vulgaris ¢y, w5505 3blo =V Jgas
w9 ooy S;

Sk | wcke | TS |
wby | (sa)esls | S | g
!
RB/V/¥- A- E
ol
D/V/Y- A 4 oy
o6
N
R0/N/ -0 2 R B AP
RACESH 23
b
R0/A+0 V- S
RACERN
— ol
/AT 5 R N
s
0/AY- Ve i | s




YEY-YYT asio I YAY ).ggb (PG D)Lo.o.:v (P 859D (S § Lo ,991& W21 P8] 129

Gilas 55 3,50 slo (S35 51 S n pul S i
(European ai plsl L)l psmeS slo Joolly g0
St 9l yJ o skl COmmission, 2016)
chale cog gble .0d aps GC-MS Ll dges 0 (S5 ko
Candy sly (dod e )Ty il eolitul b calises polie > g
390 b S cdl (gly 5kl (gla oue (glp ablee (0]
syl (e Lo 5 oo (S S I el
(r2 >+ A¥)g Csllas
S35 9 @9 Slllas plbsl b gyl (bg) 95 5)Sles
(Berrada, 2010. Lehotay, 2010) 15 L;,)
o Dyliliwl CBlysul laie ) b hgy <y g oLl e
Gle K5 (sl Sgad o g 4355 ) o3lizal L (%2 RSD)
S lper0 Lo+ y mg/kg cble pas 1S cdl
o b Camlas b obj)l 8o 0dd gl b iS <l
o3zl L (LOQ) (655 058l Codgazme o(LOD) Lo s>
DB byl 290 ¥ 91+ (S/N) 59 4 JUSw s
B ZNYF (385 o3gd0e) £V e8 B ZAD 5 bk polie .S
03gaxs) Ao+ B AVA Jl g -0\ ME/kg clile oy (PAL
ssie 15+ MGIKEG clale gl (Ve VA L Y, F (g g
ME/KE b o,V 5l i8S 3l lpLOD (Y Jgis) 5
(Y Joas) - ¥ovV b -,.-vamg/kg ;LOQ 4 - Y)¥-
5 e b S <l pls LOQ gLOD  yl5ee g0 it
Dges slo Kby sl COdeX lawgs oad s MRL
Gl 0l (5,04
==Y
B dgei b WS cdl wloww
o yiit Lo 31
A s Sby; sl Gges 3 o 25 il clasilons pdaw
D99y 3 ol Cawnts (sl Wiged I S gt 3 Iy 28 T Wiloway
Ll 5208 gy 3 Lol s (lulis ISVl ,nm (55 o)lae
Gges ¥ oS Jbo 3 idgs Laskis BB (AVY) wges VF
B9y 2 ¥ o) 292 Slow s BB ks gl (YV7)
5 o9 b5 D (93bo b b Kiged (5303 V) Sy g
(¥ Jg2) 13 G155 cllish 007

S5 o ¥
Berberis sla oguo y> b (iS5 cél polow «guizs opl
e s Cas 8,5 13wy 090 ol > vulgaris
FO- 5l b5 Gl )3 Bpan 3y90 (slouiS il pgows sbilaidly
Lad plol o)y K90 Jpame cpl ctS ) gdaw U
g b awd Jol§ Olpds (3 ol Cae aidlate > &Sl 4 42y
o5 o )lS (il Ul pgans 5l S s (3

739

5 wsby |, supernatant g, dlge 9 A5 Suks il
oS 1503 d) Ky 4 bl g Uil Lawgs dpbas A3 gjLuSYy
£ ke 50 (PSA)assls 5 ads) ol 5 (oo B0 s3>
Pl g mjrie Slilgs p)5 (o 10+ o(GCB) ol ()8
Cundy (6 0ylae 1 (305 onds 35l § (1395 o &2 g 25
48 sl 5 0y ) o ) 4 Jiie (3,8 LT L 1y ol
2LIGC-MS) ) 5 3,5 5leg)S (oo (orius i Jibos
B laibiwl @

(Standard pesticide i cél 5jlubnl glo Jolxe

GC-MS (gl lio (slo Joloxo 5 (2 3 .5 ke V) MIX)
(MUltI- U‘S cél &g > ‘_551> sl Jylm MWW
residue working solutions containing
WLdgs ol kv g 4555 GC-MS Luwgs &5 pesticides)
Iy Jolomo b dutd il 55 0S5 D Calé 5 g migial
CoieS )8 gt 4 /) Szl agsl b il ,TPP
Jsloee Ky a5 o3lizel GC-MS Ll 5 435 ¢1,,QC) )
«lp IS olee & ke »» Ethoprofos ) ,s #5406 0
A5 a3 GC-MS -y

2Bl Pleg,S o g ajed
(GC-MS) ;15

Shimadzu (QP 2010 GC- ;55 _3l,5gileg,S olKiws
RTX-5MS o5t o 5 o (5651 3L lS21 4 saxs MIS)
Y0 kb Calis 5 sio o+ YD IS a8 o i Y1)
GF )5 )5 odlatl 3y90 Jilod g w325 (sl (e (e
3, Sl 4,5 YO+ 49551 clos L split less clls j» ages

4, 250 (interface temperature) L, <l 4
oSl a3 Ae o & 1l 1 oyl (slod b plosl ol Ssilo
Lol Sile doyd Ve & g b (g 4ol aadd ¥ (gly
) YO+ 4 L 433> Ve Gde 4 V0 C/min 38l
@ Coled 9 4ids V0 St 4 V- C/Min al58l b ol Kl
Yo osed Yo C/Min il b ol Kle depd YV clos
VB b by Co g b ol 5B s 4 poala ) 445
2 S9N gelig b ool 4iBy > By 1) (e
sl 5 (SIM)  bswl closss p opllss s EV V-
bl jasess glpder M/ Z dem/z oy JolS oSl
5 S el g6 ¥ oyn cd)S 8 oolitul dyge cilie la
28,5 18 sy 390 GC-MS L Ll sla codgilio
CubsS J 1S



YEY-YYT asio I YAY ).ggb (PG D)Lo.o.:v (PG 849D (S ) AZC ,991& Ol

oS 39 o gliiwl izl 1.(Osman, 2011)cul s
poow Jlasinl gay oloj Caa b5 2)50 sy bl j)5las’
Sl osib i ploil 4 1y (Byuae o0 5 bl 51 L8 (sl 090 yd
6 0dimd i b dg0d Sy g0 Gl 285 poews (6YL ol
e guee Ol g 5 YU (e @ psew (nl & cul ()
kS & ()b (eomer Slas Wlgi (o0 45 25,5 (00 )15 o2litl
S oS 5o odle ST Bpas 4 asly (f5laS 4
(S b G35 €3l ) e i lizal 5
Gl gl (IS gl GBS Gls o ddg > 059 4
2 oS JyuS (iRl la gy 2508 o 4 ljy5las
Sl 4 W jglie D93y 4 Bl a5 ULk aludio b agslge
(Jallow, 2017) I, Ken g gl auiS" 0 odlizasl (38"l ]
P S S2S Bilie (lipgliS Loyd O &S WS )l
il Bpas (uils 3 uiS o odlawl Gl 285 paew |« S
9 b amie > )l S 5l Jgaze 4 iy Ol (o )0 b (1S
dgaxe IS b yide JSde cpl [V] ol e colo 3 )1
Jallow, 545 0w la i8S cél agl o)y o598
2017)

Sy gk’ Ghigel JSe ol el gl Saly o
8l s gy miomed g b (iS C8l eul g dilpe (¢ ool
$Sidon 8 i olend o 45 il Sl ol
ol e lojle b ol dshis (gl (Tl Casly]
5 430 o )3 15 Bl (il el Sojle cushs 4y
o 15 el oo (6 odliul I pliabl (sl (obgy 035
4 e Sl g slo Joallygios (3,8 Jlis ) 900
pyos 4 iy (T izmed a9 i Cutldyy S B o
olad cpl (il (595 5 (olewd dlge (ol slad 3550 53 35
Slolidl b GBS Bpas sl Hbbyes oYL Cucal
59l SN game p> o 1S <8l (Sogll (ials sl Slos
P Dygo & Canl (S o5 Slomj 5 b ogee ofug & 0fl
cgpiiandd 45 0 odmliie ¢ Jlio lgie dy aisl o5T (g B pae
Sl Blany pliee Slsie (S Cusgy posad 4 5 o Nlig
e o iall Glbuiw 9 b osge o | i
05l b yumo Jubs 4 «S0iy; 3590 ,5 (Keikotlhaile, 2010)
Sl L sl (e o sl gt b ol 3 ol 6085
ams alS |y s i el

W] @8> pgows j oolitwl Lol K9y 4 ang b coles
(650318 Y guaeo 13 o (257 ] Silowsy (59 2 yoiteno )l
P9yl QBN Bpae el U Cunl (55905

sl odis o) ol » berberis ¢l MRL gaw 5400
OiS Cdl Wlow 31 oais osmlive zglaw ¢ o508 oD 05y ]

740

oor 5o OIS 8l ol gl o oolitul y8g 4y ljsb
(VJgi2) 8,5 )13 2b3) 5
d)ﬁi Fod> Sidyj (g digad 5l o yd YY olaws a8 ol )l gl
YY s g o8l b i il blowy b ilisks gblio I o
s 5 cdl O lgie 4 a8 el de ges o
bl g e g dids ST s
il e yo & QUECHERS el 45 s (L adllan )
5 o9 e CB Ly ol clale » SSy; p ) b 48
Sl a5le 3l gl s Sl ke gy e 4 S
s by 93 (wyp yd D9 B yme Barberry pla i
olej iS e8l jl gle S5 g5y 2 il LB 5 Sl
8y Fove i (MSlg)an (o) 4 (65 0ylas )3 gl el
2l ogMa 3,5 3y91 0 aid> £+ 3905 QUEChERS ;5
obile ool jd 5 5d> b9y QUECHERS sy o olis
b (ISUlgn gy 4 (658 oylae sl S5 50 L iS
B e b g bl i ploj o bl 28 Aty e
An3 o L 0bd) 3590 cletS il anile Lol 1) Joud
Cou .0
ol Lod 3wl o Siby5 0aiiS Algi S5 olyl HeuiS
2l ) Ava Soap nals Ll o b g pllp lil
) 2538 SB)5 3l e A5l Gl W98 (Jgaee ol €iS 5
&S Sy; Jaame g Sopliwl 4 dng Loy jlisl s
Bylas > ppien g 03 plo ol Jl YL s o2
Sl S W ogs o ol 5 ool odlatul alS (clag,ls
Gorae 33 e o b cubie (235) b ol 5y 2 3250
Sl > &Sl g Sl )92 9 £ (olerd oo
290 pB Cyguar 9 4B s O g0 S5 59 12 (Fub )y ]
pgous o3losdl e 58 030l 1 0,8 Lo S5 puae
dJ.aslyii adlho O.;.] L] Canon] Pl jlow QT &9y 2 2hosi
Berberis la sgo > 35 ] gla osile (Bl dgng
SAYY J) Gt S8l amd e olas |y olel s vulgaris
2308 52 IS <8l g5 Y Slowy ol g0 350 (sl g
wor Dge S Bged Sl (S > Slowy g9 iz jpa>
cladlxe (¢l b 58 cdl Caliseo glgsl 5l oaliul j oL Yl
ohy 4 wawls low ¢ Slpis Bl ply ) Jame
ST a0 oo o] ;3 45 ol SIS Las j> aLE Y game
» Jo ol b (Berlinger, 2002)15b YU jluw $ly5 oo
O3S (B yd s il alus 1S il Slowy adlas pl

By oyt 2)90 5 01 iz AL g 2050 (slo ( Sogfl o



YEY-YYT asio I YAY ).ggb (PG D)Lo.o.:v (PG 849D (S ) AZC ,991& Ol

b B 3 Wlie o) 48 39,800 Pl dlsgisy 1 Sl
Sy pgle dnly dmgh Coglee 0l g Coles cod Ldagh
)gwu =U.-u9»4.> &S Cowl 0l rbl?ul B+ADO D)Lo.af} Cgao (_)I)-@(’

22,80

Sy el J dilaia # 5lo Dgad > S 81 pym a8logly e Y g

S (o Sl (BT Bpae (gl bl ol jlad da
pglsS (BT Al ogMe Glas ol il (el ccnl il
Ol bl o gygp0 b ISl 5l oo (¢ odlitl

29 (o0 dogh polie ysbo 4y (157 Ol Wlowy

(mg Ml -1) sxledl ol5e

%Recovery+ RSD LOCI1 1 Ui el gl
5 ) ¥ ¥ Y ) (mg ml-1)
BDL BDL BDL BDL N N TAEERYAY ooy o
BDL BDL BDL BDL BDL | /v AVAM £ /3 o/ sl S
BDL BDL -Ivs BDL BDL | BDL WAERA o[ oellisd

741




VEY-YYT aiio VYAV 50U (ogmw 5 5lowd (09w 89 iy § bauso pgle Olalllae

&l
1. Alavanja, M.C.R.; Ross, M.K.; Bonner, M.R. 2013. Increased cancer burden among pesticide
applicators and others due to pesticide exposure. Cancer J. Clin. 63, 120-142. [CrossRef] [PubMed]
2. Allen, G.; Halsall, C.J.; Ukpebor, J.; Paul, N.D.; Ridall, G.; Jason, J.; Wargent, J.J. 2015. Increased
occurrence of pesticide residues on crops grown in protected environments compared to crops grown
in open field conditions. Chemosphere, 119, 1428-1435. [CrossRef] [PubMed]
3. Anastassiades, M.; Lehotay, S.J.; Stajnbaher, D.; Schenck, F.J. 2003. Fast and easy multiresidue
method employing acetonitrile extraction/partitioning and “dispersivesolid-phase extraction” for the
determination of pesticide residues in produce. J. AOAC Int. 86, 412-431. [PubMed]
4. Bashour, 1. 2008. Pesticides, fertilizers and food safety. In Arab Environment Future Challenges;
Tolba, M.K., Saab, N.W., Eds.; Arab Forum for Environment and Development: Beirut, Lebanon. pp.
137-145.
5. Berlinger, M.J.; Jarvis, W.R.; Jewett, T.J.; Lebiush-Mordechi, S. 2002. Managing the greenhouse,
crop and crop environment. In Integrated Pest and Disease Management in Greenhouse Crops; Albajes,
R., Lodovica Gullino, M., van Lenteren, J.C., Eds.; Kluwer Academic Publishers: New York, NY, USA.
pp. 97-123.
6. Berrada, H.; Fernandez, M.; Ruiz, M.J.; Molt6, J.C.; Mafies, J.; Font, G. 2010. Surveillance of
pesticide residues in fruits from Valencia during twenty months (2004/05). Food Control, 21, 36-44.
[CrossRef]
7. Cecchi, A.; Rovedatti, G.M.; Sabino, G.; Magnarelli, G. 2012. Environmental exposure to
organophosphate pesticides: Assessment of endocrine disruption and hepatotoxicity in pregnant
women. Ecotoxicol. Environ. Saf. 80, 280-287. [CrossRef] [PubMed]
8. Codex Alimentarius Commission. 2017. Pesticide Residues in Food and Feed. Plant Production and
Protection Division. Available online: http://www.fao.org/fao-who-
codexalimentarius/standards/pestres/en
4, European Commission. 2002. Establishing Community Methods of Sampling for the Official Control
of Pesticide Residues in and on Products of Plant and Animal Origin and Repealing Directive. 187, 30—
43.
Y0. European Commission. 2016. Health and Food Safety, Regulation. Awvailable online:
http://ec.europa.eu/food/plant/pesticides/max_residue_levels/eu_rules/index_en.htm
1. European Commission. 2016. Method Validation and Quality Control Procedures for Pesticide
Residues Analysis in Food and Feed. Available online:
http://ec.europa.eu/food/plant/protection/resources/qualcontrol_en.pdf
V2. Florence, C.; Philippe, L.; Magalie, L.J. 2015. Organochlorine (chlordecone) uptake by
rootvegetables. Chemosphere, 118, 96-102. [CrossRef] [PubMed]
13. Jallow, M.F.A.; Awadh, D.G.; Albaho, M.S.; Devi, V.Y.; Thomas, B.M. 2017. Pesticide Knowledge
and safety practices among farm workers in Kuwait: Results of a survey. Int. J. Environ. Res. Public
Health. 14, 340. [CrossRef] [PubMed]
14. Jallow, M.F.A.; Awadh, D.G.; Albaho, M.S.; Devi, V.Y.; Thomas, B.M. 2017. Pesticide risk
behaviors and factors influencing pesticide use among farmers in Kuwait. Sci. Total Environ. 574, 490—
498. [CrossRef][PubMed]
15. Jeyaratnam, J. 1990. Acute pesticide poisoning: A major global health problem. World Health Stat.
Q, 43, 139-144. [PubMed]
16. Keikotlhaile, B.M.; Spanoghe, P.; Steurbaut, W. 2010. Effects of food processing on pesticide
residues in fruits and vegetables: A meta-analysis approach. Food Chem. Toxicol., 48, 1-6. [CrossRef]
[PubMed]
17. Kuwait Agricultural Statistics. 2013-2014. A Survey on Behalf of Kuwait Central Statistics Bureau,
Safat,Kuwait,.Availableonline:
http://www.csh.gov.kw/Socan_Statistic_EN.aspx?ID=42 (accessed on 16 December 2016).
18. Lehotay, S.J.; Son, K.A.; Kwon, H.; Koesukwiwat, U.; Fu, W.; Mastovska, K.; Hoh, E.;
Leepipatpiboon, N. 2010. Comparison of QUEChERS sample preparation methods for the analysis of
pesticide residues in fruits and vegetables. J. Chromatogr. A, 1217, 2548-2560. [CrossRef] [PubMed]
19. Lozowicka, B. 2015. Health risk for children and adults consuming apples with pesticide residue.
Sci. Total Environ. 502, 184-198. [CrossRef] [PubMed]

742


http://www.fao.org/fao-who-codexalimentarius/standards/pestres/en
http://www.fao.org/fao-who-codexalimentarius/standards/pestres/en
http://ec.europa.eu/food/plant/pesticides/max_residue_levels/eu_rules/index_en.htm
http://ec.europa.eu/food/plant/protection/resources/qualcontrol_en.pdf

VEY-YYT aiio VYAV 50U (ogmw 5 5lowd (09w 89 iy § bauso pgle Olalllae

20. Osman, K.A.; Al-Humaid, A.l.; Al-Rehiayani, S.M.; Al-Redhaiman, K.N. 2011. Estimated daily
intake of pesticide residues exposure by vegetables grown in greenhouses in Al-Qassim region, Saudi
Arabia. Food Control, 22, 947-953. [CrossRef]

21. Pimentel, D. 2005. Environmental and economic cost of the application of pesticides primarily in
the United States. Environ. Dev. Sustain. 7, 229-252. [CrossRef]

22. Saeed, T.; Sawaya, W.; Ahmad, N.; Rajagopal, S.; Dashti, B.; Al-Awadhi, S. 2000. Assessment of
the levels of chlorinated pesticides in breast milk in Kuwait. J. Food Addit. Contam. 12, 1013-1018.
[CrossRef] [PubMed]

23. Sawaya,W.; Al-Awadhi, F.A.; Saeed, T.; Al-Omair, A.; Ahmad, N.; Husain, A.; Khalafawi, S.H.;
Al-Omirah, B.; Dashti, H.; Al-Amiri, H.; et al. 1999. Kuwait total diet study: Dietary intake of
organochhlorine, carbamate, benzimidazole and phenylurea pesticide residues. J. AOAC Int., 82, 1458—
1465. [PubMed]

Y4. Shabeer, A.T.P. Kaushik, B. Manjusha, J. Rushali, G. Sagar, U. Sandip, H. Dasharath, O. 2015.
Residue dissipation and processing factor for dimethomorph, famoxadone andcymoxanil during raisin
preparation. Food Chem., 170, 180-185. [CrossRef] [PubMed].

25. Tilman, D.; Cassman, K.G.; Matson, P.A.; Naylor, R.; Polasky, S. 2002. Agricultural sustainability
and intensive production practices. Nature, 418, 671-677. [CrossRef] [PubMed]

26. United States Department of Agriculture. 2016. Maximum Residue Limit Database. Foreign
Agricultural Service Department. Available online:
http:www.fas.usda.gov/maximum-residue-limits-mrl-database

27. Weaver, T.B.; Ghadiri, H.; Hulugalle, N.R.; Harden, S. 2012. Organochlorine pesticides in soil
under irrigated cotton farming systems in Vertisols of the Namoi Valley, north-western New
SouthWales, Australia. Chemosphere, 88, 336-343. [CrossRef] [PubMed]

Y8. World Health Organization. 2016. TheWHO Recommended Classification of Pesticides by Hazard
and Guidelines to Classification. Available online:
http://www.who.int/foodsafety/publications/classification-pesticides/en/

743



