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Abstract

Background and purpose: Today, ensuring food security for the inhabitants of the earth, and preserving
agricultural production from destruction due to drought, pests, and diseases, seems more necessary than ever. Farmers
across the world are forced to use various pesticides to combat factors that reduce production, but these toxins not
only remain on the surface of the products but also penetrate the tissues of fruits, vegetables, and even grains.
Although washing fruits or peeling them can be effective in reducing surface contamination of pesticides, removing
their toxic effects from the internal tissues of fruits is almost impossible. In such a way most agricultural products
that have been exposed to pesticides and are presented to the market shortly after spraying contain pesticide residues.
Although the use of pesticides and chemical fertilizers in modern agriculture significantly increases agricultural
products, it should be noted that excessive use of pesticides in agricultural production leads to higher levels of
pesticide residues in agricultural products exceeding the Maximum Residue Limit, which is considered a risk factor
for human health and environmental pollution. The negative effects of chemical toxins on health include various
types of cancers, neurological diseases, diabetes, respiratory diseases, failures, fetal diseases, genetic problems, and
harmful effects on the environment such as pest resistance, their dominance, and the disappearance of beneficial
insects. Considering that citrus fruits are considered a strategic product in Mazandaran province, this research was
conducted to investigate the level of pesticide residues in citrus orchards in Sari County.

Materials and methods: The residues of pesticides in the citrus fruits produced in Sari county were investigated
in areas monitored by the Agricultural Jihad Organization, the Agricultural Research Center, and Natural Resources of
Mazandaran province, to control the type, method of pesticide use, and observing the withholding period. In this study, 15
oranges fruit samples were examined. Each sample was approximately 1 kilogram of each product, which was transferred to
the food control laboratory of Mazandaran University of Medical Sciences at a temperature of 4 degrees Celsius. The
samples were prepared using the QUEChERS method. The consumption and residue levels of pesticides were identified
using the GC-MS method. The Food and Drug Organization and the National Standard Organization of Iran (ISIRI)
declared 200 types of pesticides as the most commonly used pesticides in citrus orchards, which were evaluated for their
residues in this research.

Results: Totally, 3 types of pesticides including Chlorpyrifos, Ethion (Class Il), and Pyriproxyfen (Class U)
were identified, with Chlorpyrifos being the most commonly used. None of the identified pesticides belonged to
Class la or Class Ib. Among the identified pesticides, the residue of Ethion exceeded the Maximum Residue Limit
(MRL) set by ISIRI.

Conclusion: Given the role of pesticides in food safety and environmental pollution, efforts to reduce the
use of pest control poisons to minimize the risk to human health and the environment remain challenging and a
valuable goal. Although monitoring of production by executive organizations has led to a significant reduction in
pesticide consumption, in some cases, residues higher than the permissible limit are still observed. Also, it should be
noted that pesticide residues can become environmental pollutants by entering the soil and water. Therefore, along
with increasing farmers' awareness, the expansion, substitution, and implementation of Integrated Pest Management
(IPM) are still significant for environmental preservation and cost reduction.

Keywords: preharvest interval, oranges, pesticides, ethion, chlorpyrifos, pyriproxyfen

J Mazandaran Univ Med Sci 2024; 34 (236): 125-130 (Persian).

Corresponding Author: Laleh Karimzadeh - Food and Drug Deputy, Mazandaran University of Medical Sciences, Sari, Iran.
(E-mail: lalehkarimzadeh@gmail.com)

125


https://jmums.mazums.ac.ir/article-1-20993-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-20 ]

ops—)ls (S )y ey L coald fSibha_ ) as

(1PO-1We) 11Se Jlw jonpeid PG d)leid @)les § (W 0)9s

Sagud ;o Cial yiS cisl aailousl g jlw (gaugs Jlaip ja LI

P! soglbio (1S 5 03
"5 oo eanl ml
"ol JELPY- W VWE V.93
PR i U35 il
7 Seblo (59340 OlgsS
Y5150 Jaelowl
r"‘b)U P.:)S L))

2 3uS>

(IaSis Sl 5153 0350 51 (g555laS Sl g L e oS xSl gl 14e 50l 055 0l 1908 9 diislun
Nl e g oials o) Jol g b ojole sl s plad 55 015 55laST ey oo B (05,0 Lt 1 Sl dbasslen 5 BT
3 Lo s o gon il Sl 0 aS sl gn SL Y gramme el (535 165 6 pgo () (S S o3lizal ba 25 25T gl g
la 1S 3T mbaws gla ST 2al8 55 Wilg oo LT 555 gy b g ogms iwd S i a S o 3585 e (glaals o>
45 650518 Y s LS 8 (55 bty el S 8 L e p3 Sl S ROT (e 1 03535 s el e
L S 3T 0iladl (g5l g oo @) O3 pan 550 4 (bleans 51 das (26557 Ol e 5 Lla8 8 15 a2 E3T 5 pma 5o
S33LES DY mme (515 Ll (6l e 5 bty Oye (655018 55 sled Glas S 5 s S CST S eslinal 4 8 sl
olile BL Ol 5n 358 o sl (6555 Y pemmee A 5 53 b 2T EST 51t 1 i eslizal oS S5 a5 .\il;.hlc»;@
A Jalge 3l al ool o8 53 8 (Maximum Residue Limit) b (28" 3T Sl do- i 31 VU (6555158 Y uame 3 la 28T
SLacsslo (LaDl o 1531 31 015 o (oD 1 (gloodh pgas ie ST 3155 0 slos S5 Jammn (ST 5 0Ll 2D s
(g e 1 5L 0L OS5l 53 0l (S5 Ol 5 o S slonrs Lo gLl o (Slacs)lo €ols ¢ e
;;l:_w\&;\;ﬂldrpﬁ‘;)l_,ffdd\g@}:l{g;o)ul.L,&.aufb-y)m;l,uoTow‘auTompm@a;@
s plawil (gl Ol g8 DS o DL )3 b ST 0ilaSl Ol s (s 2 Oa b i g3 cpl 035 (oo o g Ot le

Oy 0 g p $ S Da &S (bl 5> (6ol Ol g G 5 DS o 53 b 28 T 0bilacdly (oo sld gy 9 e
13 518 Ol Sl b wlio 5 (6555l Dl S pn e(655LS sl Olejlr il S i)l 050 Syl 5 28 ST
)3 sles 5348 5 pamme a5l 0 S ST Y 35 a8 S 15 3550 B 450010 a5 pl 53 A plon
¢ QUECKERS 555 L Laas yas (6 3lmesleT ks Jizte O1pijle (S5 o gle ol o1 5l 5n J 287 o8yl T 4 51 5
g5 Y0 USIRD Ol (o sty 350 5 Wb Olajlon s oLalis GCMS b5 4 (b pae pyos oibile Sl 5 3 e Ol oo
i3 5515 5503550 OT sdilesdly iy cal 53 4 LS oMl U, Slagl 5> 3 ey S S3T Olsie a1, 23T

45 4s Ll (Class U) Pyriproxyfen s (Class 11) Ethion «Chlorpyrifos fels ,:SsT § 5 4 (f goean 53 asl
518355 Class 1b (Class 1a 65 5 4 Glate odis olalis gla 28257 oS n .ol 03 51 CHIOIPYTifOS WOT (s 55 e
55 ISIRI Lo 55 0is ens MRL I 5YLEthion [28°CsT sbiledl codds  plolis sla 25°C3T Ola

CW}\ML&@\&K&UL}WQl.'.gmﬁc@qjlatmchn;;}ﬁ}&ub@ﬁl);buﬁf&Tﬁy@jL{:cb‘ﬂw|
355050 Slomiy Ll Coukn 6 5 ol 58301 2l (o Lo 5 Ol oDl 11 ot kil Jolom & 51 BT @
35l 5 1 53 Ol en (5 sl ok o 23T 5 e s 57 B 28l Lol ol ol (sl Olejle o5 5y i e S
T 5L a5y Ly il e Lo 28 3T oiledly 48T bl i )3 il ior ot el ok skl Sloma o 513V sl
sk 4 IPM )\pn,@i}iq‘u:f-»f‘ol;)}us@\ﬁu:it;tgalﬂo%rﬁ,)d\j\.xjuu,;ub?uw;a.um
R L e R R

Pyriproxyfen «Chlorpyrifos (Ethion ¢ :S"aT (5 s ¢ i )5 o595 16348 (sl 219

E-mail: lalehkarimzadeh@gmail.com 3ol 5 1iE Ciglee O3l (Sa el o&ils Gl g ol am s l—03l) P35 &Y :Jgiuno ilgo
Ol e sl O3k (S5 pske o&tils (bl 0 tSCiils s dis 05 8 Hlsleal )

Ol gl Ol sle ‘;ﬁf (}1& o&ils csfls s @lzf 5ua>)}TJ§ o Sl ;JA Y

Ozl b cOlile (SCa5 p ke ot (g3l gl 0aKsls ¢l (g 5lug sl 05,5 ealinl ¥

Ol e sl clputi3le (St ke o8y ¢ ol 5 ALS (slaes 5T 5 Bl Sl S e (gl mlis 5 psle A8 it IS F

Ol el 03l Sy p sk ol  gals 5 AT (Slaes ;3T 3 Coadhs Dl 5 50 0 325 o siisd (6,55 0
o!ﬁ\dﬂ‘@),t:sc_};,_;)',J;ou,a,;QL‘;LALQ\).\;;L’Q,Luu,::’@'jaufz,;w,nﬂ};“g;u\i

Ol 683t 053k (ST pshe oSl bltgy 0aS1s ¢ dame bldgy 03 8 skl ¥

Ol ol O3 (S g she o5 car i psle pmaiel (65575 A

VEYIONS Ly goad G50 VAT Sl g gl VU8l s

1€ 10 )0a)aids « PG 2)Laids «@)gd § (W )93 ohdjle (i) eolc olSibily dlas 111%


https://jmums.mazums.ac.ir/article-1-20993-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-20 ]

uljlSem g yegléin yuS g caun

YL o 5 Y Jle 05 Js 4 a8l a5 (sl 5287
sladlo 53 Iy g b 5,5lS 5 sae Sl
S5 g 035ke el laanss gla s, gl
(oS lil SIL la 28 ST Sl eslinal ( S55 5
ST e S S a5
S slaslg 5 0d S 1S 0l 5 s 5 (IPM)
La S T lesbial iy 5 olie a8 5 335
G 2 aS Cilb a5 L (Dl ods 5 bt
Solwatg Glwl) 5o diadda (65 aml 4 9 SIS
01555188 AT Olioe o) 03l cp g 3 s
Al o OBT (5w o8T 5 25587 515 Sp g 55 5
g b bl s Ko sy bbb
Djen Ll o AU S S 51 22 533 4 e
3098 DY guame (gl Oyl Julse 6l (omlis
525 Y puamays AE Glags oy 2S5 A5k
Lis gl p LOT J 28 55 opl 5lAsb asls JWs 4 |,
So3b DB an 5 a5 5 4 253 J s
5 (Citrus) LS o 45,8 31 Ui 5 0 gn .35 Aal
Sl e gla ) 5587 5 aSTAsL o (Rutaceae) ol sl
i 2 b 033,85 o A5 e 5 BB Olje
o Osdan Y0 3 gdm oS 5528 5 &5 AVl LI 5
T ol Cal O le Ol a5 b g5 0 (il o
Olyassle Oliwl 6559l sle 5l odaT Cowsas ST
23 VFe Jle s I 3OS e iS5 e
50 LS AYVAR 5 V¥ L S Ol jle Ozl
S SOk g 4 3 ST 5 s 0 5 A
o=l s el sl olamtl K5 5 b )l
Ol 55 &G 51 il J pmames S5 Ol 56 45 J guaes
S JUB Sl 5 Sl (LiST AL o e
bl 53 (3,8 o203 15 (B an ot § 55 5 Ol
S 5 IS L) el IS ) 90 a0 Ol
5 $5a0liS Dl 55 5 5 (65)5laS sler Olejla
;\fﬁx@;&w,aobxjuou&,béu

Ol A ey oml 53 5slaS &) e B, 5 (G

doddo

Sl (6 (S5 e Jilo 31 (S o ol
350 5 e Cadlan b g Alie (] Sjlse 4
458 )3 55058 DY pams OB WS s s 5
L (e Sl gl 10 5l 09 el .l
( JeSis Slylas 3153 6350 31 (55,518 ld 5
o 4 608 0 e ) e s slen 5 SBT
o) Jealge Loyl (sl Lis plad 5o 0155 5La8
o3l Lo 5S'8T ol 5155l ) 5 okials”
QY}_Mc}d_wL;))L@S % ga p) &y s
G 9 B s o sn 3L s 4 oSl e o L
S ogen e & L a S a3 Y (sladls
Lo S5 AT 3alS 55 5 T 8,5 o b
o D31 05955 Js el e la 28 EST b
Wl (San ot o 0 gn G503 Sl 10T

2245 55laS DY pame LB aS s sbay
AU Ol S 5 Ll T 15 e S EST 5 jme
Sl hipd on a3l O e 550 4 (Galaw I dny
Slesliul anx §aisl o La i S e sT oslail,
Opde $303LS 53 gland slassS 5 ba 83T
SosliS DY pame Al el (6513 pne 5 by
3o 31 i eslial 45T Csls w5 L el e3s S
CrlegosliS DY pmme S5 > La 28T
SV e 53 La i SET olle Sb Oljas 555 o0
Lo tSTCdT jloms b oo 31 VL (65,5008
Jhs sl ge 31 48" 55 8 (Maximum Residue Limit)
Sy S5 Jaome (S5 0T 5 OLH 2o (51
e bt p e (e DS 13 0
(b (e S lan Ol w15l 51015 o
3 e Slailen 5 La oLl i Glas)len
Lmn )L 0L S35 5 p b (S5 oS
5o LaoT olab (bT o plie 51 015 oo (s 5
OLSKen 5 GrOVer (13 1 i dsde Sl o 85 o
23 La iS5l eslinl Ol 4SS e Ol

1PV 1161 )oa)eils « PG a)Laids «@)ga § (- 8)9>

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20993-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-20 ]

3o 6 130 S 8T )lw 363 JEY )3 LT

O sl e 3,1l 5 5503 5 1 Ol sl (1)
AS ST Olpiean |y ST 655 Y (ISIRD
S s S el OLS e glaf sy B ae
sl 2 LadT el Sladl Ghass oy ol s
Sl b Ol pbl ey A 8 1S
) SN VUL W) o7.Y4 &, L o\ v B
(’}—L° S8 _zils 4> IRRMAZUMS..REC.1401.554

RS- RGN PR ,_g&ﬁ

S 9 sl
3 @M Pl L ST BB 4 e
AR Gl AW Olomas ¢ 5 e wlin S5 )T
Ao Oy Bl s gl DBT w85 p gas Sl ealizul
Sl 51y Gl (o  Jame 5 DLl 2o (5
S pl 4 am g kg, or Dledy diad 3, Oos &S
1) 6500liS OV s )5 jloes b juae UMWHO
L o La0T 050 ST st Ol 5 Dokl
Class 11l (Class 1l Class Ib [Class la foli axws
WSl jles (&STU e i 4 5 j4) Class U
(Jsans polde ys plos o g ;b0 S clawse o
3 b g dloul ew ol V)l 03,5 r.:_mij
Ol 53 U 5 DS 0 55 (e pyo 4 S
5,8 eyl 5 G gdudids Sl as oS 3 Ol 3Le
ol ST g5 g s Sl oLl
Pyriproxyfen 4 Ethion (Class  1l) Chlorpyrifos
LaOT o 50 a3 S Lidd glulis (Class U)
sla is st (\45@ .l 03 ¢ Chlorpyrifos
3,55 Class IbClass 1a o5, 4 Glae ol o lulis
oS T ebilasdl codd glulis gla 25T Ols |
555 ISIRI L 5 0ds s MRL 31 5Y Ethion
93 g5 e Class 1 as glee gla 28" CsT
05l Ol e ddPM 3 28 Coua b 0L gy o kiilsly
ol SJ,TC&, LS o 45505 VYO j5 1, la 28 sT
JUsd 03l YO 5 r 5 Jlai 1 (g 2 DS e £LAY )

AS ) O3t 3 55 ol (A e sl 555
SLS g 50 aS Sl gkl alaa 510105k
Oty LR e bl 250 Sty
SN guzmes 3 p o okile (33550 55 (63 9ne Slallas
O e Oy le Ol (g 5 LS o 55 (5508
go!};w),_xfﬁa.\_:u¢wgwmj‘.@taf
sl a8 5 S o)Ll O 5 stas el 2
ol L;JJTC»}" & o o5y Calies 2S°C5T £0
JLE 5 sladi ol Sl o)A 53 5 St Ol I3
SR 3 s Mgy glulis LB La 2SsT gLl
e 0Slel Ol s s 40 45T 0L 5 0315 S
DS laf b i 5 Iy S gvame 53 D55k
3 odeal sy B plad el el (gl Ol g
a5 LAl 635 b o3 gdoe j3 Calises bl
53 e i S T olilasdl oyl ys La_ia st 059 Sl
ol sl Ol g adaz 31 01y le Olwl LS
23 La i EBT adiladly 6,8 o510 5 shate 4y j2ag3,
L (ol Ol g ok J 257 ikt > st 5 DS e
oladly 558 oL o 51 Ol s (o 2 A

A ¢l>r.:\ cQLSJ.A J}M BE \Auf;\fCAT

59, 9 slge
S ciS ) dolaas S soas (510 54 5ad
ol ijeel OLuwld )l b g (gyle Ol gd ol
OG5 5ke Ol (655 3LaS™ slgam o0l 5 9405 5 108 Ciglae
w10 ag5 ol 53 b il VF0) Okl s
Voo diged o A 8 15 0 5e JU
a3 F gl 534S 5y Jpame a5l p S 4 LS
o ils i sl J xS ot lojT 4 51 5 b
uor;sjuuw.uyz‘a\,x;uéﬁﬁp&
SL 5 O a0l (A5 el QUECHERS 55, L
oS omta 5 L GC-MS 25 4 (b pan p s kil
X 20 7+ ) HPS O g o o Ao 344 L ods 5K
G s See /Y0 Ll 5 1D e L /Y0

1€ 10 )oa)gids « PRG )laid «@)lga g ¢ 0)93

ohsjls Ak} eole olEibily alas \PA


https://jmums.mazums.ac.ir/article-1-20993-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-20 ]

uljlSem g yegléin yuS g caun

%2 03 Ol s oo 0L el &) b0k Js
03 Sl 0l odalie jlows d- 1 YL o llesl 5 )0 50
La oS osT slbladl 4 Cdls S 53 dob e
(o 5 ol VT OT 5 ST w5555 L il 5 e
AET 151 L ol jan Sl 55 cpl 51 bigy leday
ot 4 IPM 1l 5 o Sobr ¢ 5 28 05518

il r a5 B ey o Pl Lo laoes Lad

S Sl

9SO Cms S e ol 08 s
S e g o pepls bl s 2L melr A
Ol (2L 5 (o105 sloesysT 3 > 53T o sas
Al e G138 PN L 5 05k

References
1. Li Z, Zhang Y, Zhao Q, Wang C, Cui Y, Li J,

et al. temporal variation, quality and safety
assessment of pesticide residues on citrus
fruits in China. Chemosphere 2020; 258:
127381.

2. Andersson H, Tago Pacheco D, Treich N.
Pesticides and health: A review of evidence
on health effects, valuation of risks, and
benefit-cost analysis. TSE Working Paper
2014, 14-477.

3. Abang AF, Kouamé CM, Abang M, Hanna
R, Fotso AK. Assessing vegetable farmer
knowledge of diseases and insect pests of
vegetable and management practices under
tropical conditions. International Journal of
Vegetable Science 2014; 20(3): 240-253.

4. Grover ST. Exploring motivations and perceptions
of small-scale Farmers: considerations for
sustainable agriculture in east central. Indiana
Ball State University. 2013.

5. UNCTAD. From FAO data sited from:
UNCTAD from FAO data (2004).

S YONE Jlu 5o L eSS b 28 EsT Cd ple
5552 YV Jw 5,3 IPM lae s, 5 (IPM
= s calllae (gl sl 55 sls 18 Ll
«Chlorpyrifos Jol—% el olL_wls gL iS5 sT
(Propamocarb  Spirotetramat  Deltamethrin
s § fuw s Mepanipyrim s Dimethomorph
$l=t 5l dm a8 Jl= 5 .45 5 Piperonyl butaxide

35k BLa 305 53 (S BB el gen IPM
Q) PNV-FRGIIFgN>Y

La iS CoT obiladly oy p o b Zags o
plrsl Ol g s J 25 adlais )3 ) 5 DS 0 5o
sl GLaobs e baw g 5 Sl 4 8 s

Col ok la 25 C8T o peme a5 B 2alS sl

6. Salehifar E, Karimzadeh L, Esfahanizadeh M,
Mazloomi N, Ghezelsofla H, Moshrefi B, et
al. Comprehensive document on the assessment
and organization of the distribution, sale, and
consumption of pesticides in agricultural
and horticultural products in Mazandaran
Province Sari: Pendar Nikan 2022. p. 91.

7. Ahmadnejad S, Amirahmadi M, Shoeibi S,
Ostadgholami M, Ghazi-Khansari  M..
Monitoring of Some Pesticides Residue in
Oranges Collected From TehranS Market by
GC/MS and Evaluation of Safety by
Estimation of Daily Intake. J Food Nutr
Disor 2014; 3: 3.

8. Shokrzadeh M, Karami M, Ghadi MAE.
Measuring organophosphorus insecticide residue
in rice produced in Amol, North of Iran. J
Mazandaran Univ Med Sci 2012; 21(1): 201-
207 (Persian).

9. Al-Nasir FM, lJiries AG, Al-Rabadi GJ,
Alu'datt MH, Tranchant CC, Al-Dalain SA,

et al. Determination of pesticide residues in

P9 1S joa3d « PG o)Lais «@)led § G 8)9s

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-20993-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-20 ]

3o 6 130 S 8T )lw 363 JEY )3 LT

10.

selected citrus fruits and vegetables cultivated
in the Jordan Valley. Lwt-Food Sci Technol
2020; 123: 109005.

Organization, I. N. S. Foods of plant origin—
Determination of pesticide residues using
GC-MS and/or LC-MS/MS following acetonitrile
extraction/partitioning and cleanup by
dispersive SPE— QUEChERS-method. In. Karaj:
Iranian National Standardization Organization.
2013.

11.

12.

WHO. The WHO recommended classification
of pesticides by hazard and guidelines to
classification 2009.

Bempelou E, Anagnostopoulos C, Kiousi M,
Malatou P, Liapis K, Kouloussis N, Mavraganis
V, Papadopoulos NT. Temporal variation in
pesticide residues in citrus fruits from Chios,
Greece, before and after the development of
an integrated Pest management strategy
(IPMS): A five-year study (LIFE13 ENV
GR/000414). Toxics 2021; 9(12): 323.

1€ 10 )0a)aids « PG a)Laid «@)ga § W )93

ohdjle (i) ol slEibil dlas 1We


https://jmums.mazums.ac.ir/article-1-20993-fa.html
http://www.tcpdf.org

