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ABSTARCT

Three techmiques of gas chromatography (GC) either with flame
photometnic -detector (FPD). electron capture detector (ECD), or with mass-
spectrometry  (MS) were apphed for identification and quantification of
pesticide residues (4% samples) on cucumber. tomatoes, and strawberries in
fifteen locations n (aza (sovernorates. Palestine G(-FPD analysis showed
the presence of four differemt OP pesticaides parathion-methyl, chlorpyrifos,
pvrazophos. and methamdophos All OP levels were very low and below
maximurn  residue frmits (MRL s) GC-ECD  detected penconazole,
madimenol. o and P-endosulfan. endosulfan sulfate and vinclozolin,
hexaconazole. 1prodione chlorothalonil and dechlofluanid at levels below
the MRL's

Using the GC MS technique. the chlorinated 1nsecticide a and B-
endosulfan was detected only on cucumber at Beit Hanoun and Khan Younis
Center. while the OP msecticide chlorpyrifos was detected only on
strawberry at Khan Youms East and Rafah West The carbamate
insecticide/nematicide carbofuran was only detected on cucumber at Shejaia.
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The chitin inhibitor chlorfluazuron, was detected on tomatoes ai Jabalia, and
on strawberry at Beit Hanoun and Khan Younis Center. The fungicide
triadimenol 1 & II were detected on cucumber and strawberry at Beit
Hanoun and Khan Youms Wesi respectively while on tomatoes at
respectively while on tomatoes at five locaticils, On the other hand. the
fungicide penconazole was detected on cucumber, at three locations. while
on sirawbeirry only at two locations. The fungicide captafol- metabolite was
- detected only strawberry at six locations, wiile the fungicide lprodione was
oniy detecied on strawberry at four locations. Ali GC-MS pesticide residucs
detected on tomate were below the MRL’s except chiorfluazuron while on
strawberty were below the MRL’s except penconazole . chlorfluzzuron and
pyrimehanil but on cucumber were slightly higher than the MRL’s.

Generaily, tomatoes showed the least number and level of the
pesticide residues by all the GC-techniques. On the other hand, strawberries
showed greater number and levels on pesticide residues particularly by the
GC-MS  iechnique. These results indicate that the protective period to elansg
before harvesting should be increased especially on strawberry. The resulis
also can help in risk assessment of consumers exposure to the expected
pesticide residues.

.~ INTRODUCTION

Pesticides are applied worldwide to a broad variety of crops both for
field and post-harvest protection. Increasing public concern in recent years
about possible health risks from pesticide residues in the diet, has deeply
madified strategy for crop protection, with emphasis ca food quality and
safety, and the widespread concern for the health of society has led to strict
regulation of MRL’s and total dietary intakes of pesticide residves in food
commodities (Codex Alimentarius Commissicn, 1993).

Standard multiresidue procedures for fruits and vegetables are
described by many monitoring agencies in their screening programs (US
Food and Drug Administration, 1994) and are officially accepted in many
countries: Holland and Malcolm (1992) in their review article report the
official methodologies currently adopted in some European and oversea
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countries.

Chromatographic methods are the most suitable for residue analysis
(Barcelo, 1993, Cairns & Sherma, 1992 Grosser et al, 1993 and Tekel &
Kovacicova, 1993) in gas chromatography (GC) using long, narrow—bore
capillary columns equipped with selective and sensitive detection methods
such as electron-capture etection ECD) Nakamuraer a/,1994 and
Tsumura ef al, 1994), nitrogen—phosphorus detection  (NPD) (del al
Colina. 1993 and Sanchez-Brunete, 1994) and flame-phoiometric detection
(FPD)) (Aguera ef al.. 1993 and Miyahara ef al., 1994) according to different
classes of pesticides. An emerging strategy in multiresidue methodology is
the search for universal detection systems. e.g., in GC coupled with mass-
selective detectors (Tuinstra ef al. 1991. Fillion ef al.. 1995, Sanni et
al,1995 and Tuinstra ef al, 1 995). A modern trend in multiresidue
methodology is moving to the development of reliable procedures capable of
determining accurate manner. (GC-ECD is the favored technique for the
determination of majority of pesticides. Confirmation of identity of pesticide
residues may be performed by GC-MS (Fernandez-Alba ef al. 1994,
Psathaki et al., 1994, Salau ef al., 1994 and Viana ef al., 1994).

Approximately 200 citrus samples from markets of the Valencian
community (Spain) were analyzed to establish their residue levels in
organophosphorous pesticide residues during the 1994-1995 campaign. A
total of 32.25% of the samples contained pesticide residues and 6.9%
exceeded the European Union MRL’s. The OP’s residues found in the
samples with above MRL’s were: carbophenothrin, ethion, mentidathion,
and methyl parathion. Lower level residues of these and the other pesticides
studied (except diazinon) were frequently found. The estimated daily intake
of the 12 OP insecticides were frequently found and the pesticide residues
during the studied period was 0.000187 mg/kg body weight/day. This value
is lower than the provisional tolerances daily intakes set by FAQ and WHO
(Torres ef al., 1997).

Lee et al, (1996) reported that over the past 7 years. acute food
poisoning arising from the consumption of methamidophos-tainted
vegetables has occurred sporadically in Hong Kong. A simple and rapid gas
chromatograplic method was developed to determine methamidophos
residues in food remnants. The residues were determined by gas

-47.



J.3afi et al.

chromatography with flame photometric detection. Four of 13 food remmants
of poisoned cases were found to contain high concentration of
methamidopbas. Ahmed et al, (1996) described the headspace gas-liquid
chromatographlc method for the determination of dithiocarbamate residues
in fruits and vegetables with confirmation by conversion to ethylene
thiourea.

Metwally et al, (1997) used a high-performance liquid
chromatographic method for the determination of cypermethrin in vegetables
and its application to kinetic studies after greenhouse treatment. The method
was utilized to study the disappearance kinetics of cypermethrin (CM) under
field conditions oncucumber, eggplant, green pepper, and tomato. The high
disappearance rate of the pest1c1des on cucumber s mainly due to the high
growth rate of this fiuit relative to the other fruits. The pre-harvest waiting
period was calculated for such vegetable fruit at different application rates.
At the regular application rate, the value ranged from 36 to 120 h depending
on the type of the fruit, rate of disappearance of the pesticide and the
maximum allowable limit. '

According to Gil-Gracia ¢t al, (1997) levels of methomyl residues
were studied on tomatoes and green beans (Phaseolus vulgoris) in an
experimental greenhouse to establish the effect of the kind of greenhouse,
application concentration, species grown and climatic condition on the §
degradation of the insecticide methomyl. The residue half life was}
significantly longer on P.Vulgaris than on tomatoes and was longer i |
winter. A preharvest time of about 5 days was suggested. Gelsomino et dl, |

1007 A
(1997) studied the multiresidue analysis of pesticides in fruits and vegetables

by gel permeation chromatography followed by gas chromatography with |
electron-capture and mass spectrometric detection. :

Antonious ef al,, (1998) studied the residues and fate of” endosulfan
on field-grown pepper and tomato. Analysis of samples was accomplished
using gas chromatography-mass selective detection (GC-MSD). The results §
indicated the formation of endosulfan sulfate as a residue component on the
plant tissues and also the relatively higher persistence of’ the p-
endosulflan isomer as compared to the o -isomer on pepper fruits. The initial
total residues were higher on leaves than on fruits. Total residues on tomato |
leaves revealed longer persistence (half life 4.5 days) compared to the total §
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residues on  pepper leaves (half life 2 days) 3-14 days after spraying. It was
concluded that the Jonger persistence of the total residues on tomato foliage
should be considered of importance for timing the sale entry of tomato
harvesters to the high mammatian toxicity of endosulfan.

The persistence and dissipation of the fungicide carbendazim
residues in and on berries of grape following spraying of 250 ¢r 500 g a.i.
per hectare were reported by Mohapatra ef al., (1998). The residues pernisted
for over 15 days, and dissipated with a half life of 5 days. A waiting wned
of 2 and 5 days before consumption is recommended for the lower ai | {he
higher doses, respectively.

Miliadis and Malafon (1998) developed e maltiresidue 2nalysis of 39
pesticides as a rapid screening mcthod fur pesticide residues in vegatr:
samples. Gas chromatography with nitrogen- phosphorous detec.or, wad
electron capture detector, was employed for the separution and identul- fion
of 15 compounds sensitive to NPD and 74 sensiiive to ECDL The estiniuied
limits of detecticn for &1l studied compounds were between 0.001 and 0.0
mgkg. Mac Donald and Meyer (1998) emphasized that a serstiive and
relisble method for the determination of ymidaclopid, triadin.:Ton and
triadirenol by GC-MS has been developed. Imidacloprid was converied to
the heptafluorcbutyl derivative, wheress trizdimefon and uiadimenol were
determined directly. This method has been successfuliy applied 1o quantify
residues in plant afler freatment of white pine seedlings with a contrelled
refease pellets contaimung imidaclopid and trizdimefon for control of whiie
pine weevil and white pine blister rust, respectively.

Molinari ef al, {1998), developed a multiresidne method for the
analysis of 14 organophosphorous pesticides in vegetables before
processing. The extracted samples were analyzed by gas chromatogaphy
with a nitrogen phosphorous detector. Recoveries performed on samples of
beans. fresh beans, spinach, peas and zurchini at 3 fortification levels were
over 77% for all pesticides except demeton-s-methyl (70%) and omethoate
(52%). Waliszewskt et al., (1998) described a simple analytical method for
determining fluvalinate residues in honey, analysis was carried out by gas
chromatography-eleciron  capture detector. Burchat et al, (1998)
investigated the distribution of nine pesticides between the juice and pulp of
carrots and tomatoes after home processing,
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Recently, Miliadis et al., (1999) describeda high-performance liquid
chromatographic determination of benzoylurea insecticide residues in grapes
and wine using liquid and solid-phase extraction. The method was appiied 1o
the determination of flufcnoxuron; residues in grapes from treated fields and
in produced wine. Sanz-Asensio et al., (1999) studied the behavior of
acephate and its metabolite methamidophos. The resulis showed that
acephate penetrates into the fruit, where, 1t is transformed to
methamidophos. This transformation was not seen on the external apple
surface.

Navickiene ef al., (1999) descrnibed a simple and efficient methed for
the determination of feupropathrin in oranges, pears, apples and
strawberries. Gas chromatographic anaiysis with ¢lectron capture detection
was applied on the extracted samples. The fortification levels of {0.5, 1.,
20 mghkg were selected according to the MRL’s established for
fenpropathrin by Brazilian legislation. Garland ef al, {1999} staied that an
analvtical method, using gas chromatography combined with detection by
highresolution mass-spectrometry, was developed to allow for the
simatianeous monitoring of both pesticides in peppermint leaves and oil
Field trials; were established to determine the rate of dissipauon of
tebuconazole and propioconazolc in peppermini crops. Pang ef al, (1999)
reparted that fourteen laboratories from 6 countries and regions participated
in an international collaborative study to evaluate a multiresidue gas
chromatographic method for determining 8 synthetic pyrethroid pesticides i
grains. fruits and vegetables.

Sadlo (1999) studied the quantitative rslationship of application rate
and pesticide residues in greenhouse tomatoes. The average residue level (R)
of amy pesticide in ripe tomatoes remained in quantitative relation to ifs close
(D}, expressed by the following regression equation: R= 0.2 1) (mpikg),
whese the numerical factor, 0.24, represents the average residue in mg/kg
after application of 1 kg active ingredient per hectare with relative standard
deviation of 23%. Quantitative associaiion between these 2 factors enables
evalnation of greenhouse tomato growers with respect to their observation of
Good Agricultural Practice rules and the Plant Protection Act, obligatory in
Poland since 1996, and thus may be a reliable basis for the registration of
new agrochemicals.
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Fillion et ol ,(2000) described a mwitiresidue method for the
determination of residues of 251 pesticides in froits and vegetables by gas
chromatography/mass  spectrometry and  liguid chroimatography with
fluorescence detection, while Ferpandez-Alba ef @l, {2000) described the
determination  of imidacloprid and benzimidarole residues in fruits and
vegetables by howd chromatography-mass spectrometry aflur ethyl acctate
multiresidue extraction.

Ripley ef af, (2000} indicated that for the 5 yesrs perniod 199] io
1905 1336 vegctabie and 805 fruit semples fom Ontario, Canade, were
analyzed. The purpose of this siudy was to determine if pesticides were
present on Ontario-produced fruits and vegetebles, and if so, 1o determine if
residues violated MRL’s. Overall, 31.5% ofthe sarnples had no detectable
pesticide residues, whereas 68 5% contained ong or more residues. Most of
the residues were present at very iow concenirations; S 8%s of the deaciong
were 0.1 parts per million {ppm), and 86% were < 1 ppm. However,
violatiops of MRL’s were observed in only 3.2% of the vegeteble sanipies
and 3.1% of the fruil samples. In addition, 4.8% of the samples contained a
“lechnical” violation, that is, there was no specified MRL’s for the pesticide
commadity combination and the residues exceeded 0.1 ppm.

The present study was planned o monitor the levels of pesticide
residues on the cucumber, tomatoes, and strawberries in samples collected
from different localities in Gaza Governorates, Palestine. ‘The pesticide
residues were detected, identified and quantified using gas chromatography
techniques with flame photometric detector (FPD) and electron capture
detector (ECD). Confirmation of the type of residue was carried out using
gas chromatography-mass spectrometry (GC-MS) techniques.

MATERIALS AND METHODS

Samples:

Fourty five fruit samples of cucumber, tomatoes and strawberries
were collected from the harvest at fifieen different localities (Jabalia, Beit
Lahia, Beit Hanoun, Shejaia, Gaza Center, Sheikh Rcdwan, Deer El-Balah,
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Nusairat, Berej-Maghazi, Khan Younis East, Khan Younis Center, Khan
Younis West, Rafah East, Rafah Center, and Rafah West) in Gaz
Governorates (Northren, Gaza, Middle, Khan Younis and Rafah), Palestine
(PNA) during the season 1998/1999. The sampies were kept in paper bags in
a refrigerator until use for multiresidue analysis of pesticides.

Solvents and Chemical Reagents:
The used solvents and chemica! reagents were of gas
chromatography grade purity and were provided by Sigma Co.

Sample Processing and Extraction:

Fifteen gram samples of each fruit type were weighed and transferred
to a homogenizer ‘here it was mixed with 30 m] acetone, and was
homogenmized for one minnte, then the homogenete was extracied ond
portioned according to (Mills er al, 1963) and Pesiicide Analytical Manual
Vol 1 (1994). Then the hemogenate was centrifuged at 4000 r.p.m fui 10
ninutes at voom temperature. Aliquots each of 25 ml of the supernatant were
subjected to evaporation under nitrogen then 1 ml of the nixture of ($0%
1sooctane + acetone 10%) then the solution was well mixed i a vortex The
resulting solution was, injected in the Gas chromatograph identification and
quntifications of each residue.

Analytical Equipments:

Gas chromatography with electron capture detector (ECD)) and/or
flame photometric detector (FPD) manufactured by Shimadzu Co. was used.
The Shimadzu apparatus, equipped with the ECD) was used for detection
and quantification of the halogen containing pesticides. The FPD detector
was for identification of the other compounds mainly the organophosphorous
compound.

Confirmation of the detected residues was carried using the GC-MS
Shimadzu. The analytical procedure was applied according to GC methods,
in the US Food and Drug Administration, Pesticide Analytical Manual,
Muitiresidue Methods (1994) as well as the methods described by Mills ef
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al, (1963). Reference samples were used as standards for both calibration
and confirmation purposes. The maximum residue limits (MRL’s) were
asopted from  Codex Alimmmarius Comnmission, Jomt FAOQ/WHO Foeed
Standard Programime (1998) as well as lsrach Directory of Pesticides,
Ministry of Agriculture and Rurai Development (1998}, because until now
there 1s no Palestinian Directory of Pesticides.

RESULTS AND PISCUSSION’

GC-FPD Pesticide Residues on Cucumber, Tomato, and Strawberry:

The gas chromatography flame photometric detector analysis of the
fruit samples for pesticide residues on cucumber, tomato and strawberry in
fifteen different localities in Southern Governorates in Palestine was carried
out and the data are presented in Tabies 1, 2, and 3. Residues of the
following organophosphorus insecticides were detected and quantified. -
methyl-parathion,chlorpyriphos,methiamidophos,and pyrazophos. Parathion-
methyl was detected on cucumber while pyrazophos and methamidophos
were delected only on strawberry. On the other band. chlorpyriphos was
detected on cucumber. tomato and strawberry. All the detected pesticide
residues were very low and below the maximum residue limits.

GC-ECD Pesticide Residues on Cucumber, Tomato and Strawberry:

The results of gas chromatography with electron capture detector
(Tables 1, 2 and 3) revealed that residues of several compounds were
detected particularly on cucumber especially in Beit Hanoun, where
residues, of five pesticides were recorded (Table 1). However, all the
detected levels of all pesiicides in the fifieen localities on cucumber were
very low and below the MRL’s. Penconzale was detected at six localities,
while endosulfan and its isomers or metabolites were detected at four
localities, which is similar to Triadimenol.

The situation on tomatoes (Table 2) showed that no pesticide
residues were detected on Beit Hanoun, Beit Lahia, Jabalia , Shejaia, Gaza
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Table (1-a): GC-FPD, GC-ECD and GC-MS Pesticide Residues on
Cucumber in Gaza Governorates, PNA.

Detected Tk Residue | MRL’s
Governorate Pesticides (min) | mg/km | Mgke
GC-FPD
Northern Gov.
Jabalia ND - - -
Beit Lahia N.D - - -
Beit Hanoun ND - - -
Gaza Gov. _
Shejaia ND - - -
Center ND - - -
Sheikh Redwan ND - - -
Middi» Gov.
Deer Ei-Balah Parathios/methyl 22.49 0.0009 NF.
Nusairat N.D. - - -
Berej-Maghazi N.D. - - =
Khar Yunis Gov. .
East(Abassan) Chlorpyrifos 28.52 0.013 0.10
Center N.D. - - -
West N.D. - - -
Rafah Gov.
East(Shaboura) ND. - - -
Center ND. - - -
Wesl ‘ ND. - - -

N.D. : No Detected Pesticide Residue N.F. : Not found
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Tabie (1-b): ' GC-FPD, GC-ECD snd GT-MS Pestiéide Residaes
onCucember in Gaza Governoraies, PNA.

MRL’s

. Ieiecied . Residoe
Governorate Pesticides | (min) | mgom | Mpke
GC-ECD
Northern Gov.
Jabalia Penconszole 18.52 0.002 0.1
Endosulfan-Suli. | 23.53 0.004 (1]
Beil Lahia Permethrin 3786 0.098 0.5
Beit Hanoun . Penconzzole 18.52 G003 0.1
Triadimeno 1880 0.004 0.1
“w~Endosulfan 1965 | 0.005 0.5
B- Endogulfzn 2189 | 0009 0.5
Brdosalian-Suli. | 23.55 | G.003 6.5
Gaza Gov.
Sheivia Deenconigzale 1852 0.0 3
Eradosulfza-S@f | 2355 | 60005 w3
Center THadunencl 214 0023 0.1
Sheikh Redwan ND. - - -
Middie Gov,
Deer El-Balah Triadimenol 15.8 0.063 0.1
Penconarole 18.52 0.044 0.1
Nusairat Vinclozolin 12.69 0.004 0.10
Berej-Maghavi ND. - - -
Khan Yunis Gov.
East(Abassan) Triadimenol 158 0,082 0.1
Center N.D. S . .
West a-Endosnifan 2226 0.001 0.5
B-Endosulfan 2482 0.604 0.5
Rafah Gov.
East(Shaboura) Chiorikalonil 16.68 0.0} 50
Penconazole | 2084 | 0.014 0.1
Iprodione 3061 | 0.183 5.0
Center N.D, - - -
West Chlorthalonil 16.68 0.005 50
Dichlofluanid 19.06 0.006 5.0
Penconazole 20.84 0.03 0.1

N.D. : No Detected Pesticide Residue
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Tallle (1-c): GC-FPD, GC-ECD and GC-MS Pesticide Residues
Cucumber in Gaza Governorates, PNA.

Dewcted ix. Residue | MRL's
Govemorate Pesticides | (min) | mgfan | mekp
GC-MS
Northern Gov.
Jabalia Penconazole 11.44 0.16 0.1
Beit Lahia ND - - -
Beit Hanonn a-Endosulfan | 11.93 .94 0.5
B- Endosulfan | 12.68 .85 0.5
Gaza Gov.
Shejaia Penconazole 1144 0.11 .1
Carbofuran 5.46 0.11 0.1
Center N.D. - - -
Sheikh Redwan N.D. - - C
Middle Gov. _
Deer Ei-Balah Penconazole | 11.44 | 0237 0.1
Nusairat ND. - - -
Bergj-Maghazi N.D. - - -
Khan Yunis Gov.
East{Abassan) Triadimenol 11.58 0.31 0.1
o-Endosulfan | 1215 | 0.147 0.5
B- Endosulfan 12.93 0.168 0.5
Center N.D. - - -
West ND. - - -
Rafah Gov.
East(Shaboura) ND. - - -
Center N.D. - - -
West - - -

N.D. : No Detected Pesticide Residue N.F. : Not found
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Table (2-a): GC-FPD, GC-ECD and GC-MS Pesticide Residues on
Tomato in Gaza Governorates, PNA. '

Detected Tr. | Residue | MR L’s

Govemorate Pesticides | (min) | mg/km | mgkp |
GC-FFD

Northern Gov.
Jabalia ND. - - -
Beit Lahia ND. - - -
Beif Hanoun NID. - - -
Gaza Gov,
Shejaia i N.D. - - -
Center ' N.D. - - -
Sheikh Redwan ND. - - -
Middie Gov.
Deer El-Balah Chiorpyrifos | 142 | 0.006 0.5
Nusairat N.D. - - -
Berej- i ND, - - -
Khkan Yunis Gov.
Easi(Abassan) ND. - - .
Center ND. - - -
West - ND. - - -
Rafah Gov,
East(Shaboura) ND. - - -
Center N.D. - - -
West ND. - - -

N.D. : No Detecied Pesticide Residue NF. : Not found
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Tomate in Gaza Governorates, PNA.

Table (2-¢}: GC-FPD, GC-XCD and GC-MS Pesticide Residues on

Residue

-59.

Detected tz. MRL’s
Governorate Pesticides el me/ke
GC-MS
Northern Gov.
Jabalia Chlorfluazuwron 120 0.36 0.20
Beit Lahia N.D. - - -
Beit Hanoun N.D. - - -
Gaca Gov.
Shejaiz ND. - - 5
Cenier ND. - - -
Sheikin Redwan Triadimenol 1 11.76 6.093 05
Triadimenol T 11.97 0.142 Q.5
Middic Gov.
Deer El-Balah ND. - - -
Nusairat ND. - - -
Berei-Maghari Triadimenol I 11.76 0.118 0.5
Trnadimencl 1 11.85 0.118 0.5
Khan Yonic Gov.
East(Abassan) Triadimenol 11.76 0.74 0.5
Triadimenol 11 11.85 0.342 0.5
Center Triadimenol I 11.76 0.0% 0.5
Triadimenol 11 11.96 0.120 0.5
West N.D. - - -
Rafah Gov,
Easti Shatoura) Triadimenol 1 11.76 0116 0.5
Triadimenol i1 11.85 0.139 0.5
Center ND. - - -
West ND. - - -
- N.D. : No Detected Pesticide Residue N.F. : Not found
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Table (3-s): GC-FPD, GC-ECD and GC-MS Pesticide Residues on

Strawberry in Gaza Goyernorates, PNA.

Detected Ty. | Residue { MRL's
GC-FPD

Northerm Gov.
Jabalia Methamidophos | ©.79 | 0.007 0.05
Beit Lahia ND . - -
Beit Hanoun Pyrazophos | 30.24 | 0013 | 020
Gaza Gov.
Shejaia Chlorpyrifos 142 | 0.013 0.10
Center N.D. - - -
Sheikh Redwan N.D. - - -
Middle Gov.
Deer El-Balah CHlorpyrifos '14.2 0.02 0.10
Nusairat Chiorpyrifos 142 | 0.018 0.10
Berej-Maghazi N.D. - - -
Khan Yunis Gov.
East(Abassan) Chlorpyrifos 14.2 0.02 0.10
Center ND. - - -
West N.D. - - -
Rafah Gov.
East(Shaboura) N.D. - - -
Center N.D. - - -
West Chlorpyrifos 142 0.007 0.10

N.D. : No Detected Pesticide Residue
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Table (3-b): GC-FPD, GC-ECD and GC-MS Pesticide Residues on
Strawberry in Gaza Governorates, PNA.

Governorate Deiecied tp. Residue ‘ MK L’s
‘ ] Postiodes {min) rmg/sm 1 Mpfhy
GC-ECD
Northern Gov.
Jabalia N.D. - - -
Beit Lahia Chlorthalonil 14.77 0.009 50 ‘
Beit Hanoun ‘Penconazols 18.50 0.09 0.1
Hexaconazol 20.29 0.0063 0.01
Gaza Gev,
Shejaia Iprodione 20.95 0.5067 16.0
Center Chlorthalonil 14.77 0017 50
Sheikh Pedwan Chlorthalom! 1477 0.004 3.0
Penconazole 18 50 0.008 0.1
Middle Gov.
Deer El-Balah Chiorthalonl 11.98 0.01 30
Iprodione 20,95 0.59 16.0
Musaira iprodione 2095 0.62 10.0
Berej-Maghazi ND. - - -
Khan Yunis Gov.
East(Abassan) Iprodicne 20.95 .46 10.0
Center ND - - -
West N.D, - - -
Rafah Gov.
East(Shaboura) ND. - - -
Center Dichlofluanid 13.19 0.036 100
c-Endosulfan 15.01 ©¢.003 0.5
B- Endosulfan 16.61 0.015 0.5
West N.D. - - -

ND. : No Detected Pesticide Residue
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Table (3-¢): GC-FPD, GC-ECD and GC-MS Pesticide Residues o

Strawberry in Gaza Governoraies, PNA.

-62-

‘ Detected e Residuz | MRL’s
Governorate Pesticides | (min) | mpkm | mgkg
GC-MS
Northern Gov.
" Jabalia Capatafol metab | 7.16 071 20.0
Beit Lahia Capatafol metab | 7.16 4.24 200
Captan 11.54 122 200
Beit Hanoun Penconazole 11.44 0.20: | 010
Chiorfluazaton | 12.0 03977 0.10
Gaza Gov. e
Shejaia Iprodione 12.74 0.80 10.0
Center Chiorthalonil 9.88 0.203 50
Sheikh Redwan Capatafol metab | 6.89 2.61 200
Middle Gov.
Deer El-Balah Iprodione 12.74 0.56 100
Nusairat Capatafol metab | 7.16 1.92 20.0
Iprodione 12.74 0.56 10.0
Berej-Maghazi ND. - - .
Khan Yunis Gov, :
East(Abassan) Ipredione 12.74 0.490 10,0
Chlorpyrifos | 1096 | 0.038 0.10
Capatafo! metab 116 1.60 200
Center Pencunazole 1142 0.2i8 0.1
Chilorfluazuron 1198 0.072 0.1
West Triadimenol 1 i1.2¢9 0.113 0.1
Triadimeno} 11 11.39 0.136 0.1
Pyrimethanil 937 0.45 0.2
Rafah Gov.
East(Shaboura) Capatafol metab |  6.90 2.10 20.0
Center Trnadimenol 11.30 0.116 0.1.
Pyrimethanil 937 0.43 0.20
West Chlorpyrifos 10.7 0.023 0.1
N.D. : No Detected Pesticide Residue NF.:

Not found
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center. Nusairat and Rafah West tomato samples. While endosulfan
was detected on tomato samples at Sheikh Redwan, Deer El-Balah, Berej-
Maghazi and Khan Younts East. Tradimenol was also detected o1 Berej-
Maghazi , Khan Younis, East and Center and Raiah East tomato sataples.
All levels were below MRL’s.

Table (3) indicates the detected residues on the strawberry samples
using the GC-ECD techuique. Fabalia, Berej-Maghazi, Khan Younis Center
and West and Rafah East and West samples were free of any detected
residues. Iprodione was the more common resicue on strawberry sarmples of
Shejaia, Nusairat, Dezar El-Balah and Kban Younis East. On the cther hand.
Beit Hanoun detected residues were penconazole and hexaconazole Besides,
chiorothalonil was detected on the sampies of Beit Lahia, Gaza Center,
Sheikh Redwan and eer El-Balsh While ¢ and B endosulfan and
dichloflanid were only detected on Rafah Center samiples. However, the
overall picture showed that all detected residues were below the MRL's

which means no expected health hazard.
GO-MS Detected and Confirmed Pesticide R

SN AR

Vegetable Fruus.

Tables 1, 2, and 3 preseni the data of the detected pesticide residues
by the GC-MS-technique in cucumber, tomato and strawberry samples
respectively. Cucumber samples (Tabie 1), showed relatively high levels of
endosulfan, triadimenol, penconazole, and carbofuran in six of the fifieen
studied localities. All levels, slighily, exceeded the MR s for the localitics
except Khan Younis Center.

Table (2) showed that tomato samples had only chlofluazuron residue
at Jabalia, and Tnadimenol1& I1 a1 Sheikh Redwan, Berej-Maghazi, Khan
Younis East and Center and Rafah East Tradimenol 1& 1] levels were
higher than the MRL’s while chlofluazuron was slightly higher than the

MRL’s. However, the other nine localities did not show any detected
residues.
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Different types of residues were detected on the strawberry samples in all the
localities except Berej-Maghazi (Table 3). The detected residues were
captafol metabolites, captan, penconazole, chlorfluazuron, iprodion |,
chlorthalonil, chlorpyrifos , triadimenol 1 & 11 and pyrimethanil. All residue
levels were below the MRL’s except for penconazcle, ehlofluazuron, and
pyrimethanil which exceeded the MRL’s with about 2 fold.

The short persistence of pesticide residues especially on tomatoes in
the three gas ciwomatography detection techniques, (GC-FPD; GC-ECD, and
GC-MS), grees ith he esult fGil-Gracia (1997). The high rate of
degradation of most pesticide residues on cucumber can be attributed to the
rapid physiological change during growth of cucumber as reported by
Metwally et al. (1997). This can explain the tendency of no-or minute levels
of residues on cucumber. The range of most detected pesticides levelsin
cucumber, tomatoes and strawberries coincides with Gil-Gracia (1997)
Antonious ez af, (1998), Sadlo (2000) and Ripley ef ai, (2000).

The present data in general shows that majority of the pesticide
residues are below the MRL’s. Thus, it can be concluded that future
pesticide management policy in Palestine, should consider revision of the list
of pesticides and to cancel the organochlorinated chemicals and the more
persistent compounds. The data are also valuable in setting the safety period,
which should elapse befure harvesting and inarketing of such vegetable
fruits. The data are also essential for the monitoring type and for
quantification of the high hazardous pesticide residies and their health nsk
assessment. Besides, regular monitoring of the pesticide residue levelsin |
marketed fruits and vegetables should be extended periodically. Risk
assessment according to the type and level of pesticide residues willbe
carried out with the concerned agencies.
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