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ND 0.01 ND 0.05 ND 0.01 ND 0.02 0.173  0.01 Ly

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) RERA
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
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ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
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ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) RERA
ND 0.01 ND 0.05 ND 0.01  0.038 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Jas
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01  0.04 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) 4uss
ND 0.01 ND 0.05 ND 0.01  0.07 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Y
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Gl
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) s
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ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o land) R
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 cloandl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Es
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) clis
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) iall
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloandl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
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ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o Layl) il
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 cloaddl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) Es
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e land) s
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) iall
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloagdl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
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Alie 22013 alad aul) auise OIS Ayl 28 Glaliall 8 dgSll Jraalan i 8 535asal) dyginall dig <)) il cilibsia 1(8) Jgia

MRL as
bl il g2y oY) JsdsSylal) RIS
slaliall dgslal)
T I L o s
mg/kg g mg/kg g mg/kg g mg/kg g mg/kg g

ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o land) R
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloagdl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) Es
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 o lanl) clis
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 e liand) il
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 Ly
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 sloandl G
ND 0.01 ND 0.05 ND 0.01 ND 0.02 ND 0.01 ol

ND=Non-detectable
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Zlie ¢p 2012 el Coreall ansge P& Tdyal) 28 (3lial) 8 g puindll Jpaalaa Giany (3 835ngall ALED jealial) e Jaugia : (9) Jsia

MRL ais
psels ol ol £ sl
Skl

mg/kg 555 nl\l/lgljlfg mg/kg >S5 rlr\l/;fg mg/kg 555 Hl\l/g/{kLg mg/kg 585 mgkg Slspadd
ND 0.05 0.961 5.00 0.526 10.0 0.074 0.1 Ay
0.013 0.05 0.446 5.00 0.002 10.0 0.06 0.1 ¢ Lanl) ahlala
ND 0.05 ND 5.00 0.022 10.0 ND 0.1 ol
0.001 0.05 0.975 5.00 0.676 10.0 0.024 0.1 a0
ND 0.05 0.478 5.00 ND 10.0 0.032 0.1 s loand) Jala
ND 0.05 ND 5.00 0.008 10.0 ND 0.1 el
ND 0.05 1.095 5.00 0.302 10.0 ND 0.1 4y
ND 0.05 1.023 5.00 0.186 10.0 0.007 0.1 ¢ Lzal) A4S
ND 0.05 ND 5.00 0.006 10.0 ND 0.1 ol
ND 0.05 1.125 4.00 0.349 10.0 0.039 0.1 0
ND 0.05 0.536 4.00 0.139 10.0 0.01 0.1 s land) ola
ND 0.05 ND 4.00 ND 10.0 ND 0.1 ol
ND 0.05 0.654 2.00 0.628 10.0 ND 03 0
0.001 0.05 0.655 2.00 0.047 10.0 0.015 0.3 ¢ Layll S
ND 0.05 0.012 2.00 0.164 10.0 ND 0.3 el
ND 0.2 0.068 2.00 0.076 10.0 ND 0.3 a0
0.003 0.2 0.606 2.00 0.254 10.0 0.028 0.3 &Lyl Gl
ND 0.2 0.030 2.00 0.093 10.0 ND 0.3 ol
ND 0.2 0.032 2.00 0.126 10.0 ND 0.3 Ay
ND 0.2 0.485 2.00 0.169 10.0 0.014 0.3 s land) BTN
ND 0.2 0.008 2.00 1.192 10.0 ND 0.3 el

ND=Non-detectable
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MRL s &lia p 2012 Capall aussal Gyl 38 hliall b A4l cly wadl) Jpoalae 8 AL jealiall e Jasia (10) Jsta

poealS <l oelas ol t‘}j
. MRL . MRL ..  MRL . MRL el g uasl
mg/kg S5 mg/ke mg/kg S5 mg/ke mg/kg 585 mg/ke mg/kg S5 o/kg
0.05 ND 5.00 ND 10.0 0.065 0.1 ND Ly
0.05 ND 5.00 0.446  10.0 0.002 0.1 0.021 oLyl ableba
0.05 ND 5.00 0.002 100 0.187 0.1 ND ol
0.05 ND 5.00 0.535 100 0322 0.1 ND Ly
0.05 ND 5.00 0.478  10.0 ND 0.1 0.017 ¢ Layll Jila
0.05 ND 5.00 0291  10.0 0.353 0.1 ND ol
0.05 ND 5.00 ND 10.0 ND 0.1 ND Ly
0.05 ND 5.00 1.023  10.0 0.186 0.1 0.010 o Lol IS
0.05 ND 5.00 0482 100 0.278 0.1 ND ol
0.05 ND 4.00 0319 100 0.168 0.1 ND Ly
0.05 ND 4.00 0.536 100 0.139 0.1 0.011 o Lol B
0.05 ND 4.00 0.134 100 0.093 0.1 ND o
0.05 ND 2.00 0.231 100 0.194 03 0.001 Ly
0.05 ND 2.00 0.655 100 0.047 0.3 0.024 s Layll 'S
0.05 ND 2.00 0.109  10.0 ND 0.3 ND ol
0.2 ND 2.00 0.060  10.0 0.013 03 ND Ly
0.2 ND 2.00 0.606  10.0 0.191 03 0.017 o Ll Sla
0.2 ND 2.00 0.620  10.0 0.147 03 ND S
0.2 ND 2.00 0419 100 0.079 0.3 ND Wy
0.2 ND 2.00 0.485 100 0.169 0.3 0.008 oLyl o
0.2 ND 2.00 0222 10.0 0.108 0.3 ND S

ND=Non-detectable
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MRL s &3jlia 2013 ol auusal Zuboll 38 3laliall 8 Ailidal iy pundll Jialse 8 ALED jalial) Ciliiie Jawgia 1(11) Jsia

pssedlS <l oelas uabia) £ sl
. MRL . MRL . MRL . MRL Shlsal ]
mg/kg S5 mg/kg mg/kg S5 mg/ke mg/kg S5 mg/ke mg/kg 585 mg/kg 2
0.05 ND 5.00 ND 10.0 0.105 0.1 0.254 iy
0.05 ND 5.00 ND 10.0 0.754 0.1 0.085 ¢ Lal bk
0.05 ND 5.00 0.359 100 0362 0.1 0.014 zl)
0.05 ND 5.00 ND 10.0 0.016 0.1 0.079 a9y
0.05 ND 5.00 ND 10.0 0.140 0.1 0.090 ¢ Ll Jla
0.05 ND 5.00 0325 100 038 0.1 0.028 o
0.05 ND 5.00 1.147  10.0 0.560 0.1 0.071 Ly
0.05 ND 5.00 ND 10.0 0337 0.1 0.096 e Ll FIES
0.05 ND 5.00 0.331 100 1753 0.1 0.028 zl
0.05 ND 4.00 0.044 100 0392 0.1 0.063 iy
0.05 ND 4.00 ND 10.0 0.597 0.1 0.107 e Landl BN
0.05 ND 4.00 0.126  10.0 0.164 0.1 ND A
0.05 ND 2.00 0.056  10.0 0.559 0.3 0.075 Ly
0.05 ND 2.00 ND 10.0 0.683 0.3 0.101 s Laayl TS
0.05 ND 2.00 0.303 100 0.138 0.3 0.030 o
0.2 ND 2.00 0.685  10.0 0212 03 0.050 Ly
0.2 ND 2.00 ND 10.0 0.505 0.3 0.089 ¢ Lyl Gl
0.2 ND 2.00 0425 100 0.269 0.3 0.042 zl)
0.2 ND 2.00 0.076  10.0 0.130 0.3 0.072 iy
0.2 ND 2.00 ND 10.0 0352 03 0.083 oLl o
0.2 ND 2.00 0.440  10.0 0.190 0.3 0.008 ol

ND=Non-detectable
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MRL s &lia <2013 gl amssal dsbyall 28 3laliall 8 Gikiall iy pundll Jalae 8 ALED jealial) i Jaugia 1(12) Jsia

psealS el oslas waba) gl
MRL MRL MRL MRL SR
mg/kg S5 mgke mg/kg 555 mgke mg/kg S5 mgkg mg/kg S5 mgke Sl s
0.05 ND 5.00 0.667  10.0 ND 0.1 0.123 iy
0.05 ND 5.00 0.079  10.0 0.060 0.1 0037 el allu
0.05 ND 5.00 0.146  10.0 0.086 0.1 0.093 ol
0.05 ND 5.00 0.058  10.0 ND 0.1 0.119 iy
0.05 ND 5.00 ND 10.0 0.145 0.1 0013 el Jils
0.05 ND 5.00 0.011  10.0 0.163 0.1 0.082 N
0.05 ND 5.00 0.066  10.0 ND 0.1 0.113 a0
0.05 ND 5.00 ND 10.0 ND 0.1 0013 el S
0.05 ND 5.00 0260  10.0 0.152 0.1 0.108 N
0.05 ND 4.00 0.179  10.0 ND 0.1 0.120 a0
0.05 ND 4.00 0.037  10.0 0.307 0.1 0027 el S
0.05 ND 4.00 ND 10.0 0.044 0.1 0.121 o
0.05 ND 2.00 0354 10.0 ND 0.3 0.118 0
0.05 ND 2.00 0.934  10.0 0.006 03 0074 el s
0.05 ND 2.00 ND 10.0 0.105 03 0.118 N
0.2 ND 2.00 ND 10.0 ND 0.3 0.109 iy
0.2 ND 2.00 ND 10.0 ND 0.3 0069  elay Gl
0.2 ND 2.00 0.022  10.0 0.181 03 0.101 o
0.2 ND 2.00 ND 10.0 0.034 03 0.125 2y
0.2 ND 2.00 0.096  10.0 0.108 03 0.058 sl BN
0.2 ND 2.00 ND 10.0 0.056 0.3 0.118 SN

ND=Non-detectable

A o Lgiliitiay Aol Claaaall L 2 53 e
Gldie G AW @l alanll Jlaa) 4 %76.1
10 8 Lo Jmntall il il Al 38 il
o A Ll g3 (M Usman et al., 2009) caal
(Bladl ¢ aSll ¢ la ) g pmdl) Blie 5w %100
Gl (re %100 3y cAnislSl clagall Ll e s
sl Wi (pe 1A (250 ¢ Bl ¢ il ) deSlal

STl o i€ o ) el sd s cyylsf 2
2 Gl e 33 galdl Al AL calisal g piadlls
e pane s By da D e D afial 2poa e
o(Lelias gles of) Ll Adle Ay pslQll sy pasel
L iy cAdish 3y Aie lgaladionl Gl an Ll
» (Dogheim et al., 2002; Dogheim et al., 2001)
O Aiie 1579 e cipal Al iuhdll Bls o
Gl 8 (e Lgle: Jeantially cAailall 2gSUlly cilg yuadl)

(CC-BY) 4.0 =y gliall dad ) YA e 4] Jsma sl o laall Jliall 138 (o)) sad) 2 gmase an) ) 5 ol e Judl 20210

320

ISSN: online 2617-2186 print 2617-2178



2018 324-307 :(4) 36 psbell lisall dlas

adire ilS Aale ddayy (il 3AT auigas (o iiKdll
sl 3gaal) (e Ja1 (5 SIg Asle Caaa)y Al i)
el 3l (e glady) (ayatyg L zsesnall bl
ady A0eY) 8 cilitie LS Claall (e dilise g5y
il U e 3ye JgY Casladl) e S cy il
e s o5 a8 Gl dagiy dgsiasl) Glapall Laall;
Ekstrom & )olald) calide 3 lgaladin) aia o ¢lgia

.(Akerblom, 1990
G b Lay Byspmall 510 L iyl 038 s
ol A ey GuSail a5 (palially ¢ pyallegalll (DDT
P Bsale (alias) ae Adhally caa)ll Gluls e Sl
Lgalaain) (o gl (ayd die clddiall ilgius
Dogheim et al., 1990; Trotter & Dickerson, )
3aY) Jlea) of (Leoni et al., 1995) zasls (1993
o oadadl 28 EDI o i) 4500 clagall cra ol
e 4 sl asdl Jaaall Jae asiall il
ale 37100 Jsa oo ADI 45Kl il )
ol ey 21980 Ciine o3 % 10 ) 21970
Lol gl b U Gulll g ya) a5 ¢ AV
cond gl o ha ) Aols e 240 3354l
Lile o Goall 3She Calide (o Lgman a5 (ahalabss
il Gl s (Bempah et al,, 2012) dauls,
e sl b alglias DDT J) ae o
el il S layrsall EM sk e daanall g yadl)
o (p28/e))258239) 0,p-DDT 525 ¢ 5285 laisia
b OlS sgia Aef L ol 3 clglyazadlly L allakll
EDlaas ele igadl EBlae (o Lgran 5 ) il
f A il sl (B saally ¢l uila e A1)
i< alalalali< o gilalle< uall< ) 5ali<a silali< alalakall
eos o sl o ialiaasilali< pali<allabally ) i<
sda Liley Ley cilg ycadll oy o Jais %31.48 (lé el
$yaball cliid) clgiad otV anll e Jled ol

20 (s5iame day a ¢ gagi Ay Ay ed) Al e

pe Lo (il il el Gl LAy
Lealane cuilS 455kl cilunll (Sawaya et al.,, 1999)
i Al Gladiall (goaadll dsaall caad b
38 Bdly amidie 35 A dags A )¥) dadal)
S opat) aag oMl (Fan & Alexeeft, 1999)x
Allal datis (pad) dga Rlidl i (Sayy ¢ aidie
Jlaiy oF L oS hall daiis G eJlatll ¢ il
de la Santé, ) auall & clyladly (Lol sae Lua

. (1992

il 53 (El-Lakwah et al., 1995) g iy ciinly
L)) e ol e jlally cablalall L elgial )
copaball Cppal) e lua s ) sISLusa —(Lalad) L)
Ll (s cLaagngs el (e I8 Ciligiaas 2tV
S Al DA (e @y daallall FAO/ WHO dabiis
Bl PR Lall s dgsean J3la (il cupal
saa iyl 21995 Jpl ing 21994 Lujla (sa
Opa) el cilayal oda (e gl duay pae A Al
Selim et ) Ll axall 1aa s zpal) (ud clie &
(g i) Slie e %48.5 A of ) (al., 1996
Ciday pran o Blond plans (e ledde Juaniall 368Uy
zsamsal) (re 81 2san 8 Olagaal) (s s 155k
4w o ) (Dogheim et al., 2001) jLil LS lassa s
AgSllly iy i) e die 397 Jlan) e %42.8
Gany Ciliiies Asle CuilS yimn Glyal lany 3558
D5l Sl Lgie lagse 52 Lgie (S o3 ) lagdl)
Lgaline cuilS sl (e il giane Coyelal llg iy guiasl)
(Zidan et al., 2000) il LS Ly 7 sansall 350l o
AgSUally (clg pumdl) (may Ao cpal ) Al b
P e dgplil) lailan Glyud lany 55855
a5 N 1999 sl (s 1998 srens (e )l
bl Gy () i ) Sl GLaie sy
Sl @il et Adlide il giusay dagall dpialaslls A8kl
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Abstract: Organochlorine pesticides are among the most common pollutants in the environment
due to their high persistence, transportation throughout the food chain, and accumulation in the
tissues of living organisms. This study was carried out owing to the lack of data on the residue
levels of these pesticides and the heavy metals in vegetables and fruits that are present in the
markets of the Eastern region of Libya, and to know the extent of their hazard to the health of the
consumer by comparing them to the global Maximum Residue Limits. The results of analysis of
some organochlorine pesticide residues (Chlordene¢ delta-HCH, gamma-HCH, beta-HCH,
Dicofol, Endosulfan, P, P’-DDE, P’P’, DDD, Endrin, Heptachlor) and heavy metals in
vegetable and fruit in Derna, El-Beida, and Al-Marg markets showed high significant differences
between samples collected among seasons, where spring samples was more contaminated
followed by autumn and summer. Also, Derna city was the most polluted area, followed by El-
Beida and then Al-Marg. On the other hand, tomato samples contained the highest
concentrations of lead and differed significantly from cucumbers, peppers, and lettuce. Zucchini
was the least contaminated crop with lead but was the highest contaminated with zinc. By
comparing pollution levels with the MRL globally, not all tested vegetables and fruits showed
that they contained quantities higher than the internationally permissible limit in all regions and
all seasons. Excluding Dicofol, Chlordene, and Heptachlor, which exceeded MRL in some
vegetables and fruit such as tomato and zucchini.
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