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Fig.1. Calibration curve for Dichlorovos insecticide.
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Fig.2. Calibration curve for Diazinon insecticide.
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Fig.3. Calibration curve for Metalaxyl fungicide.
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Tablel. Retention time of the selected ions of each pesticide detected using GC/MS.

Pesticide Retention time (min) m/z
(uiSd ((4382) 56k )

Dichlorvos 13.3 1857, 109
(L5 850)

Metalaxyl 27.9 132, 206
(JenS¥La)

Malathion 29.7 173, 125
(0sY)

Bromopropylate 475 105,262
(S 500505)

Tetradifon 49.5 159, 227
(05 )

Diazinon 24.2 179, 137, 304
(U509

Primicarb 25.8 166, 238
(S 5mm)

Chlorpyrifos 30.2 314, 197, 199
(0580 5)

Imidacloprid 3.81 HPLC

(M nslSlual)

("The quantitative ions are bold) wleas ssls 0L Ky 5 &y st (05 SO0
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Fig.5. Chromatogram of standard Diazinon analyzed by GC/MS.
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Fig.7. Chromatogram of standard Metalaxyl analyzed by GC/MS.
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Fig.8. Chromatogram of different pesticides analyzed in one of the samples by GC/MS.
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Table 2.The results of the pesticide residues analyzed in 39 green house grown cucumber samples
collected in Hamedan province.

Percentage
of the
Mean Pesticide samples
. residue bearing
residue range esticide Percentage of the
Mean pesticide (mg/kg) g pest samples bearing MRL -

. Bl (mg/kqg) residue S . . Pesticide
residue/MRL o) AR higher th pesticide residue BEY)) S
ofdse/ MRL) sslagdy  CFectal)  higher than 1l (slads sa) sy (585

(oila 3L /o R SS) RS MRL saile il ( oxila

(( ‘)g‘;‘-m 'L;M/(‘)S)J:‘S) 4 g “""JJ) ((.\m A)
e ((r 5 sl sl ¥
Ui soaile AL
BESEENS]
(=)

3.74 0.187 0.14-0.3 76.9 76.9 0.05 Dichlorvos
(s 85)

1.128 0.564 0.44-0.75 33.3 51.2 0.5 Metalaxy!l
(JsmSYLie)

1.93 0.387 0.2-0.56 71.7 74.3 0.2 Malathion
(0s8YL)

0.362 0.181 0.1-0.39 0 20.5 0.5 Bromopropylate
(S35 25 2)

0.242 0.484 0.3-0.75 0 28.2 2 Tetradifon
(sl )

9.54 0.477 0.34-0.7 74.3 74.3 0.05 Diazinon
(U520

0.666 0.333 0.33-0.34 0 7.6 0.5 Primicarb
(LoSaam)

4.84 0.242 0.12-0.5 48.7 48.7 0.05 Chlorpyrifos
(Do 08)

1.77 1.77 1.32-5.02 33.3 53.8 1 Imidacloprid
(Ag\#ﬂi\.\g.aﬁ\)

- - - 375 48.3 i Mean
- - - (D)

*Maximum Residue Limit (MRL): s.ile ais 5 5
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Table 3. The results of the pesticide residues analyzed in green house grown cucumber samples collected
from different cities of Hamedan province.

Percentage mean of the Percentage mean of the Sample City
samples bearing pesticide samples bearing number (Ol yge)
residue higher than MRL pesticide residue (43500 2lans)
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42.5 70.3 6 Asadabad
(2Llau)
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(0)e)
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33.3 37.7 5 Malayer
(k)
18.5 29.6 3 Razan
(0o)
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“Grand mean of the infection percentage of the samples to all investigated pesticides.
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““Grand mean of the infection percentage of the samples to all investigated pesticides with residue higher than MRL.
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Table 4.The results of the pesticide residues analyzed in 39 green house grown cucumber samples
collected in different seasons in Hamedan province.

Percentage mean of the samples Percentage mean of Sample Season
bearing pesticide residue higher the samples bearing number (d=d)
than MRL pesticide residue (43500 2land)
22l il o) )1y (sladisad 3 GRL) sl sai a3 (K0L)
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36.8 45.1 16 Spring
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26.2 35 5 Autumn
(59
44.4 47.1 4 Winter
)
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“Grand mean of the infection percentage of the samples to all investigated pesticides.
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““Grand mean of the infection percentage of the samples to all investigated pesticides with residue higher than MRL.
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Abstract

Hamedan is one of the pioneer provinces of Iran in the cultivation of green-house grown crops,
especially cucumber. Frequent pesticide applications to control the pests in greenhouses have raised
public anxiety concerning the pesticide residue in green-house products. The present report is the
results of an investigation done on pesticide residue levels in green-house grown cucumber in Hamedan
province. In this study 39 cucumber samples were collected from green-houses across the province.
The residue levels of nine pesticides (dichlorvos, malathion, diazinon, pirimicarb, chlorpyrifos,
imidacloprid, bromopropylate, tetradifon and metalaxyl) in each sample were determined, using Gas
Chromatography-Mass Spectrometry (GC-MS) or High Performance Liquid Chromatography (HPLC)
analytical methods. The results indicated that no sample was completely free of residues of all tested
pesticides. In 37.5% of the samples, the pesticide residue levels were higher than the maximum residue
levels (MRLs). The residues of bromopropylate, tetradifon and pirimicarb were not higher than the
MRLs in any sample. The average residues of diazinon, chlorpyrifos, dichlorvos and malathion in the
samples were higher than their corresponding MRLs. The ratios of the mean residue to MRL
(mean/MRL) for these four pesticides were 9.54, 4.84, 3.74 and 1.93, respectively. This is the first
report on pesticide residue levels in green-house grown cucumber in Hamedan province.
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