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ABSTRACT 

 
This study was conducted to measure post harvest period (php) of  Chlorpyrifos  . Tomato samples cultivated in 2 
greenhouses with the design pattern of randomized complete block with 3 replicates. Every treatment sprayed with 
studied insecticide 2 times.  Within different days after spraying sampling was performed. Samples in laboratory 
were extracted by using SPE(Solid Phase Extraction) and with the help of N method were concentrated and extracts 
were injected for measurement into GC(Gas Chromatograph),GC/MS(GC/Mass Spectrometer) devices.  Data were 
compared with WHO/FAO MRL and Recovery results were 101% also results showed that   Chlorpyrifos has the 
post harvest period near 15 days in greenhouse condition has been studied. 

 
Key words: Insecticide residue, MRL, post harvest period, Recovery test. 
_____________________________________________________________________________________ 

 
INTRODUCTION 

 
According to an economic perspective the tomato is considered the second most valuable agricultural after potato, 
and also in terms of per capita consumption is then. Because the tomato is one of the products to be consumed fresh 
and raw, there remains the possibility that pesticides can be very disturbing (torres et al 1996). Pesticide residues in 
agricultural products, particularly because of the greenhouse-coated culture are important. Depending on the 
environment because farmers are faced with various pests and frequent use of different pesticides that regard to glass 
or plastic used in roof and walls of the greenhouse effect and the wavelength of light in the greenhouse pesticides is 
not into the environment (Sadlo et al., 2000). Since most of these compounds are relatively toxic and persistent 
pesticides are in the environment that able to adverse effects on human health and the environment. Pesticide is 
absorbed into the body through food far more than is absorbed by water and air that it remains to determine the 
significance of pesticides in crops can be fixed. So today, many studies are doing on pesticide residues measuring in 
Iran and the world. (Wong et al.,2004). Due to the high per capita consumption of tomatoes contaminated samples 
can cause large amounts of toxins in the body and cause acute and chronic poisoning.... This study is important in 
terms of health.  
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MATERIALS AND METHODS 
 

In this study Tomato samples cultivated in 2 greenhouses with the design pattern of randomized complete block with 
3 replicates. Every treatment sprayed with studied insecticide 2 times.  Within one hour and 1, 3, 5,7,10,15,20,30 
days after spraying sampling was performed. Tomato samples randomly collected and each sample was 2 kg 
.Collected samples carried out to laboratory and each of them divided to five small parts and blended with a 
laboratory blender, then 200 gr separated for extraction procedure. After mixing and homogenize them with a proper 
homogenizer, 20 gr separated for sample preparation and pesticide residue measuring. Each of these seprated 
samples mixed by 10 ml acetonitryl,10 ml HPLC grade water and 10 ml methanol  and shaked them for 15 minutes 
then transferred samples to a sonicator for ten minutes .Mixed materials separated by a centrifuge  and supernatant 
used for next procedure. The supernatant liquid first filtered, controlled their PH and  adjusted between 3-7/5 these 
extract applied to SPE cartridges.The next step for the separation of analytic extraction and purification of the solid 
phase cartridges were used in the study of chemical properties of C18 solid phase cartridges.A separate cartridge for 
each sample was initially considered in the first 10 ml hexane and 5 ml water and finally 5 ml of methanol deionizer 
slowly passed through the column when the level of methanol in the column to the absorber surface extract that was 
prepared to enter columns and it was passed through 5 ml of ethyl acetate and then poured into the column and 
collect the output of liquid extract or an extract of the above-named machines for injection Gas  Chromatography, 
Gas Chromatography with Mass Spectrometers were kept in the fridge for an extra step in isolating the toxin in 5 ml 
of the hexane extract was passed through the cartridge outlet and there were some tests to control the collection and 
was named No. 2.  
 
Gas chromatography conditions: 
HP-5 column Capillary - NPD detector type - Injector temperature 200˚c - 260˚c and the detector temperature, 
injection volume of 10 micro liters.  
 
Temperature programming gas chromatography: 
Starting80˚c with the slope at 10 ˚c per minute to 160 ˚c and with the slopes 5 ˚c/ Min to 260 ˚c and 5 min hold at 
260 ˚c. 
 
Gas chromatography with mass spectrometers: 
Capillary HP-5 column 30 m long - Injector temperature 220˚c temperature detectors 160 ˚c, 1 micro liters injection 
volume. 
 
Recovery test At Two concentrations and four replicates were run for each concentration. For testing some pure 
poison Spraying was not added to the sample concentration in the samples to separate the 0/2 and 2   ppm and then 
be extracted from these samples was similar to the unknown samples and the preparation of the final extract was 
measured to determine the percent recovered. Standards were prepared from different concentrations of toxins (0/01-
0/1- 1-10-100-1000 ppm) and the injection system was studied and the calibration curve and the data were used to 
evaluate the detector response. 
 

RESULTS 
 
The average percent recovery was 101%. recycling rate in solid-phase extraction method was high, indicating that 
the application of this method was successful and the venom extracted from the reliable and accurate results in the 
removal, containing residual solvent to extract pesticides with gas chromatography systems, gas chromatographs and 
mass spectrometers were injected and pesticide residues, compared with the curve corresponding to each sample and 
standard curve was calculated. The amount of spraying the tomatoes have been different at different times and 
average remaining an hour after spraying was calculated 51 / 9 ppm, and one day after spraying 16 / 7 ppm. 
Pesticides residues pesticide residues compared with the limit set by the Codex Food (0 / 5 ppm for Chlorpyrifos) 
showed no significant difference in the average amount outstanding at 15. So Chlorpyrifos period about 15 days 
there. Data analysis using SPSS was 5% α level. The injection of various concentrations of standard curve was 
plotted and the equation   Y = 5.065.56x was obtained Chlorpyrifos line. 
 
The detection limit (LD) of the device were as follows: 
 Gas chromatograph: 0 / 001 ppm 
Gas chromatography with mass spectrometer: 0 / 07 ppm 
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Table 1- Compare means chlorpyrifos residue with MRL (ppm) 
 

Day after application of 
pesticide 

The average of measured   
chlorpyrifos(ppm) 

MRL Explanations 

0 
1 
3 
5 
7 
10 
15 
20 
30 

9.51 
7.16 
4.60 
2.30 
1.63 
0.70 
0.029 
ND 
ND 

0.5 
0.5 
″ 
″ 
″ 
″ 
″ 
″ 
″ 

significantly different 
significantly different 
″ 
″ 
″ 
″ 
″ 
are not significantly different 
are not significantly different 

∗ ND (Not detect) 

 
Table 2- The average percent recovery test 

 
Pesticide Concentration of standard ppm Recovery percent average Total average 

Chlopyrifos 
0/2 104% 

101% 
2 98% 

 
DISCUSSION 

 
Post harvest period awareness of the toxins and compliance by the manufacturers of this period is important. Post 
harvest period a pesticide depends on many factors. The amount of pesticides that can be used, weather conditions, 
irrigation, types and varieties planted crop, sowing time and type of formulation used as pesticides (Lze-lyamu et al 
2007). According to Iran's per capita consumption of 62.2 kilograms of tomatoes per year. Note that the remaining 
amount of the tomato product measured is very high and thinking of  a solution to remove it because of recent 
epidemiological studies show that more than 80 percent of the remaining pesticides has serious risks in humans, the 
health consequences depending on the amount of toxin can cause both acute and chronic. Poisoning, abortion, skin 
and neurological symptoms, behavioral disorders and cancer are the most common adverse effects associated with 
pesticides. Chlorpyrifos contaminations of tomato products were analyzed. In this study of the pollution over the 
limit was close to 30 percent (Meloni et al 2001). Also studies about pesticides of Chlorpyrifos, Diazinon, Fozalon, 
Permethrin and some Chlorinated Lindin that show pollution levels exceeded (Dejonckheere et al 1996). In another 
study it was found that 53/33% of samples Cucumbers and tomatoes were infected to Chlorpyrifos, Andosolfan and 
Fozalon, pesticides (Fernande et al 2000 ). In another study conducted in Mazandaran on cucumber showed that 
most products are contaminated with toxins Benomil and Mankuzb pesticides (Shokrzade et al 2003). Studies on 
tomatoes for pesticide Chlorpyrifos and Dimitvat also indicates the amount of pollution in the product poisons 
(Aysel et al 2004). In another study in the province of Chahar Mahal and Bakhtiari shows that 100% of the samples 
exceeded the remaining cucumber and tomatoes are Oxi Dimeton Metil pesticide (Mardani et al 2008). Therefore, 
this issue should be taken seriously and the different ways to solve the problem. 
 
Suggestions: 
1 - Training to farmers and manufacturers on how to use pesticides 
2 - Continuous and accurate monitoring of experts on pesticide spraying and various onsumer products 
3 - Establish centers for the control of residues of pesticides in fruits and vegetables before consumption cycle 
4 - Use of pesticides and toxins, rather than systemic and lasting durability. 
 

REFERENCES 
 
[1] A Ambrus; J Lajous; E Visis ; M Isarvi. Assoc. off. Chem 1981,64,736-737.  
[2] P Aysal; O  Tiryaki; AS Tuncbilek. Journal of Environ. contam. Toxicol. 2004, 73.351-357. 
[3] JU Chang; T Chen ; T Fang. Journal of  Food and drug Analysis .2005,13,368-376. 
[4] W Dejonckheere ; T Steurbaut ; S Drieghe; R Verstraeten, ; H Braeckman.  JAOAC Int 1996,79,97-110. 
[5] S Dogheim; E Mohamed  ; SA Gad-Alla ; AM Mohsen,. JAOAC Int 1996, 79,949-952. 
[6] M Ebrahim Nezhad.  Determination of Diazinon Imidacloprid residue and their degradation period at green 
house cucumber in Varamin area.M.Sc.Thesis, Islamic Azad, , branch  of Research and Science(Tehran,Iran.2008.) 
[7] SM El-Hoshi; AM  Nazem,  Journal of Assiut veterinary Medical. 2000,42(2):24-35. 



Shahrzad mohammadi et al                     Annals of Biological Research, 2012, 3 (4):1679-1682 
 _____________________________________________________________________________ 

1682 
Scholars Research Library 

[8] T Fang. J. Food and nutrition toxicity. 2005, 33(2), 143-171. 
[9] M Farjad. Malathion and Permethrin and Danitol residue determination on some of vegetables. M.Sc Thesis. 
Islamic Azad University, branch of Research and Science(Tehran,Iran.2008.) 
[10] EL Gunderson . J. AOAc Int.1995, 78(4),910-921. 
[11] DJ Haffman ; G Rattner; J  Burton. Handbook of Ecotoxicology. Lewis publisher 1995,5,.184-197. 
[12] ME Hegazy; MA  El-bake ; MF Shady; F Adam ; S A Shoker. Journal of Agriculture research.1999,77(1),217-
228. 
[13] S Imani. Phd. Thesis. Islamic Azad   University. Branch of Research and Science. Tehran,Iran.2004. 
[14] Y Ishii ;  T Sakamato ; K Asakura. Journal of pesticide science. 1990,15(4), 205-209. 
[15] B Joia ; RS Battu ; Indian Journal of Environmental and Toxicology.2005, 10(4),16-18 
[16] A Kaihare ; K Yoshii ; Y Nakamura ;S Ishimitsu ;Y Tonogai. J.Health Sci ,2000,46,336-342. 
[17] MA Kamrin.. Pesticides profiles, Toxicity, Enviromental Impact and fate.Lewis publisher.1997, 8,132-154. 
[18] CM Kin ; T Guan Huat ; A  Kumari. Malaysian journal of chemistry, 2006, 8(2),S 67-71. 
[19] L H Leefook Choy ; S  Seeneevassen. J.Food and drug 1997,13(4):368-376. 
[20] M Luke ; J Froberg ; H Masumoto . J.AOAC Int 1975,58:1020-1026. 
[21] H Mallayton; CP  Pappas; E   Kondyli; TA    Journal of Sci Total Environ 1997, 19(6):111-117. 
[22] A Meloni; S Budavari ; J  Sherma. J.AOAC 2001,84,1303-1312. 
[23] H Obana ; K Kikuchi ; M  Okihashi; SH  Hori . Journal of the Analyt 1997,122(5): 217,220 
[24] B Rafiei. Deltamethrin and Permethrin residue determination on greenhouse cucumber samples of Arak area. 
M.Sc. Thesis, Islamic Azad University,Iran, Arak.2008. 
[25] S Sadlo; E  Szpyrka; A Jazwa; A Zawislak, Journal of Environ .Stud. 2005,16(7), 313-319. 
[26] J Wang; GT  Wang; S Yuan. Journal of Fenxi Shiyan Shi.1999, 18(6), 55-58. 
[27] I Yen ; I  Bekele; C  Kulloo. G. Assoc. off. Anal. Chem.1999,82(4),991-996. 
 
 
 

 


