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STATUS OF CHLORINATED PESTICIDE RESIDUE IN 
SOME SELECTED VEGETABLES 

A study was carried out to identify the hioaccumulation and the ascertain level of 

chlorinated pesticide residues in some vegetables collected from market baskets 

namely potato, tomato, carrot. red amaranth, spinach and indian spinach. The 

samples were randomly collected from difThrent shops and analyzed by capillary 

column of Gas Chromatograph Mass Speurometry (GCMS) with Electron impact 

ionization (El) method for the detection of chlorinated pesticide. The results of 

the study revealed that collected samples of potato. tomato, red amaranth and 

spinach were contaminated with some chlorinated substances. But Indian 

spinach and carrot were free of contamination with organochlorine pesticide. 

vi 



xl 

xii 

4 

4 

4 

6 

6 

7 

20 

20 

20 

24 

24 

24 

24 

25 

25 

25 

25 

26 

32 

LIST OF CONTENTS 

CI-IAP1ER TITLE 

ACKNOWLEDGEMENT  

ABSTRACT 

LIST OF CON1ENTS 

1.1ST OF TABLES 

LIST OF FIGURES 

LIST OF 1LATUS 

LIST OF ABBREVTATJONS 

I INTRODUC1g)N 

2 REVIEW OF LITERATI.JRE 

2.1 Historical background of usage of pesticides 

2.2. Pesticide consumption status in Bangladesh 

2.3. Toxicological considerations of pesticides 

2.3. 	1 Pesticide residue tolerances 

2.3.2 Role oI'IJN Bodies 

2.4 Review of insecticide residues 

3 MATERIALS AND METIIOI)S 

3.1 Research 	laboratory 

3.2 Selection of vegetable samples 

3.3 Instrunients and chemicals 

3.3.1 Equipments 

3.3.2 GCMS conditions (El Mode) 

3.3.3 Specilication of the capillary column 

3.3.4 Gas flow 

3.3.5 Chemicals 

3.3.6 Extracting solvents 

3.4 Analytical standard 

3.5 Glassware and other small items 

3.6 Accessories 

vi' 



3.7 Analytical methods 32 
3.7.1 Analysis of vegetables sample 32 
3.7.1.1 Sample preparation 32 
3.7.1.2 Mortar grinding of the sample 32 
3.7.1.3 Extraction of the sample 32 
3.7.1.4 Filtration ol the extracted sample 33 

3.7.1.5 Evaporation of the extracted solvent 33 

3.7.1.6 Precaution for clean-up 34 

3.7,1.7 Injection into GCMS 34 

3.7.1.8. Detection 34 

3.7.1.9. Efficiency of extraction and clean-up 34 

4 RESULI'S AND DISCUSSION 35 

4.A Results 35 

4.1 Chroniatograph oltomato extract 35 

4.2 Chromato2raph of spinach extract 38 

4.3 Chromatograph of red amaranth extract 41 

4.4 Chrornatograph of carrot extract 44 

4.5 Chrornatoraph of indian spinach extract 47 

4.6 Chromatograph ofpouito extract 50 

4.13 Discussion 53 

5 SUMMARY AND CONCLUTION 56 

6 REFERENCES 59 



LIST OF TABLES 

TABLE 	TITLES OF'rABLES 	 PAGE NO.  

	

2.1 	Annual import of pesticides in Bangladesh 	 5 

	

3.1 	the local name. scientific name and location of collection 	20 
and growing of the collected vegetable sample 

	

4.1 	List of detected organic compounds with chlorinated 	37 
pesticides in tomato (Lvcopersicon esculaneum) sample 

	

4.2 	List of detected organic compounds with chlorinated 	40 
pesticides in spinach (Spinacecs oleracea) sample 

	

4.3 	List of detected organic compounds with chlorinated 	43 
pesticides in red amaranth (Anaranthus gwigeticuy) 
sample 

	

4.4 	List of detected organic conipowids with chlorinated 	46 
pesticides in carrot (D(UCUS corota) sample 

	

4.5 	List of detected organic compounds with chlorinated 	49 
pesticides in Indian spinach (Base/la a/h(j) sample 

	

4.6 	List of detected organic compounds with chlorinated 	52 

pesticides in potato (So/wiwn tuherosu,n) sample 



LIST OF FIGURES 

HG. NO. TITLES OF FIGURES 	 - PA(;F 

Chroiimtograph oF tomato in GCN4S - 	 36 

2.Chromato2raph of spinach in GCMS 	 39 

Chromatograph of red amaranth in GCMS 	 42 

Chromatograph of carrot in GCMS 	 45 

Chroinatograph of Indian spinach in GCMS 	 48 

Chromatograph of potato in GCMS 	 SI 

x 



1. 

 

 

 

 

 

 

 

LEST OF PLATES 

SI NO. 	 TiTLES OF PLATES 
	

PACE 

Collected tomato sample 	 - 

Collected potato sample 

Collected carrot sample 

Collected red amaranth sample 

Collected Indian spinach sample 

Collected spinach sample 

Filtration of the blended sample 1kw extract preparation 

Collected filtrate ofdiliercnt vegetables 

Separation of the organic part by separating tunnel 

Evaporation by rotary evaporator 

Concentrated sample atcr evaporating 

Collection of cluate from column 

Separation organic parts with a separating !iinncl 

Final sample prepared for analysis in CICMS 

(JCMS machine 

21 

22 

23 

23 

27 

27 

28 

28 

29 

29 

30 

30 

3! 



LIST OF ABBREVIATIONS AND ACRONYMS 

GC (las chromatograph 

(iC-MS = Gas chromatograph lnassspectrolneter 

OCPs = Organochlorine pesticides 

ODD = Dich loro-diphenyl-dichloroetliane 

DDE = Dichloro-diphenvl-ethane 

DDT = Dicllloro-diphcnvl_trichlorocthane 

1317IC = Bengenehexachloricle 

Pops = Persistent organic pollutants 

1-Id-I = l-lexachloroeyclohexane 

1-1dB Hexachlorobenzcrje 

PCBs = Polychiorinated hiphenyls 

PCDDs = Polychiorinated Dihenzo-p-Dioxins 

PCDFs = Polychlorinated Dibenzoiurans 

El = Electron impact ionization 

ECD = Electron capture detector 

DO!7  = Directorate of fisheries 

FAQ - Food and .Agriculture Organization 

FDA = Food and Drug Administration 

GOB Government of Bangladesh 

BBS = Bangladesh Bureau of Statistics 

\VB World Bank 

I3CSIR = Bangladesh Council of Scicntific & Industrial Research 

MLD. = Maximum Lethal Dose 

MRL = Maximum Residue Limit 

N2  = Nitrogen 

NaCl = Sodium Chloride 

ND = Not detected 

NIMP = National Pest Monitoring Programme 

et al. = Et alibi (and others) 

XII 



i.e. = That is 

kg Kilogram 

lb. Pound 

mg Milligram 

iii iii = Mu Ii meter 

cm = Centimeter 

ml, = Milliliter 

miii = Minute 

KPa = Kilo Pascal 

a = Alpha 

= Beta 

7 - Gamma 

rut Metric-tori 

liL = Micro liter 

119 = Micro gram 

ng z Nanogram 

No. Number 

OP = Organophosphorus 

Op Ortho para 

pp - Parapara 

ppb Parts per billion 

ppm Parts per million 

PR '-- Pesticide residue 

Percentage 

> Greater than 

=Degrcc centigrade 

TIC = Total ion chromatogram 

g = Gram 





CHAP1ER I 

INTROI)UCTION 

I3an2ladesh is an agricultural country where more than 80% of the people depend on 

agriculLure for their livelihood. Since there is no scope for horizontal expansion o1 

land area, to achieve the tareeted level of food production, the major emphasis has. 

therefore, been given on increasing the existing level ofproduetiviiv of different crops 

through wider adoption of cost effective technologies, bringing more areas under high 

yielding varieties, hybrid and increasing the cropping intensity with the help of 

irrigation thcility along with use of chemical fertilizers and pesticides (Mukhopadha, 

2005). Now a days the use of pesticides has become indispensable in increasing 

vegetable crop production because of its rapid effect, ease of application and 

availability. 

The use of synthetic organic pesticides. DD'I' and other organoehlorine compounds, 

began in this country in early  950's for both griculture and public health purposes.  

Bangladesh has been and still is. predominantly, an insecticide consuming country. 

Up to the present time pesticides belonging to organochlorines, organophosphates. 

organocarhamates and relevantly small volume of p'rethroid compounds have been 

used (Rahman . ci at 1995). 

Over use of pesticides in crop fields has lead to decreased biodiversicy of flora and 

fauna. Residues are present in all compartments of agro-ecosvstem, but perhaps the 

most real risk of human is through consumption of residues in food as vegetables 

(Price. 2008). Reliable data are needed concerning the presence of pesticides outside 

the targets in order to set priorities for actions to remedy and prevent pollution and to 

follow the effect of action taken. 

Farmers of Bangladesh in general use many types of pesticides to control harmful 

insects to minimize crop losses. As most of our people are ill iterate they use 



pesticides indisenminatelv. The indiscriminate use of pesticides against the pest cause 

several problems viz., insecticide resistance, toxic residues in vegetables, killing of 

natural enemies and ultimatel' pest resurgence. These harmful pesticides are 

dissolved in our water system and ultimately enter into the system of human, fishes 

and man) other animals and cause severe damage to their health (Khandakar. 1990). 

All pesticide compounds potentially pose environmental hazards as they are 

chemically tailored to be toxic. While causing lethal elThct to target pests, these 

chemicals may evoke acute and chronic toxic effect to non - target organism5. An 

intensified use of pesticides can cause a serious public health hazard especially in the 

form of residues in food ( Mansingh, el at 1996). 

Vegetables are very important group of crops and they constitute major part of the 

human diet contributing nutrients and vitamins. Many farmers in the villages have 

taken tip vegetable production on commercial basis and sonic grow them in home 

gardens. But in the urban areas people depend on the market for their vegetable 

requirements. These market vegetables mostly contain pesticide residue because of 

their over use in the field, which cause harmful eti'ect for the human health. To assure 

safety of the consumers, many of the developed countries have set maximum residue 

limit (MRI.) based on the acceptable daily intake (ADI) and potential daily intake 

(PDI) which should not be exceeded in food item. In Bangladesh context, since 

harvesting and selling of vegetables of economic importance are done without 

bothering for the postharvest interval of insecticide use, insecticide residue levels in in 

those vegetables would mostly go above MRL. 

Selling of vegetables after 1-2 days of spraying pesticides has become a normal 

practice in most of' the areas of Bangladesh. A few pesticides are available in 

Bangladesh whose retention period is less than 3-5 days. \i1ciiit\ c vi 	. t I 

reported that low level exposure of food products containing pesticides residue to 

consumers' products over time and again might cause cancer. teratogenesis. genetic 
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damage and suppression of the immune system. So, it is very important to determine 

the pesticide residue level in different crops such as tomato, potato etc 

Modern pesticide residue analysis in develop countries is focusing more and more on 

subtle problems, such as looking for very low concentrations of pesticides in the 

environment. For this., complicated and expensive equipments like- gas 

chromatograph. high perfornianec liquid chromatograph, mass spectrometer etc are 

being used. 

Therefore, it is very clear that pesticide residue problem is becoming serious focused 

human health and environmental hazard due to indiscriminate pesticides application. 

So. it is however importance that for the safe uses of vegetables and other crops a 

regular. it is very essential a residue analysis program of pesticides is crying need of 

the day in Bangladesh. 

['he present study was therefore undertaken with the following objective 

to determine the presence and concentration of persistent organic pollutants 

(PoPs) in some selected vegetables and 

. to determine the presence and concentration of harmful organoehlorinated 

pesticide residues in some selected vegetables. 





Cl-IA PIER 2 

REVIEW OF THE LITERATURE 

2.1 Historical background of usage of pesticides 

The evolution of synthetic organic pesticides is a significant event of the twentieth 

century. In hid, the discovery of the insecticidal properties of DDT in 1939 followed 

by a gradual but rapid introduction of other members of the organochlorinc. 

organophosphorous, organocarbamate and py'rethroid groups along with compounds 

with herbicidal and fungicidal properties in the second generation organic pesticides 

was probably the most revolutionary development in the history olpest control. 

Although the lust generation inorganic insecticides were available before 1930. none 

of the substances was ideal for use in agriculture and public health. Some were very 

poisonous to man, these include arsenic and nicotine. Insecticides of plant origin-

pyrethrum and den-is were useful particularly for control of mosquitoes and other 

insects of medical importance, but they were available only in limited quantities and 

they soon lost their potency when exposed to sunlight and to the atmosphere (Pedigo. 

1991). 

DDT and other synthetic organic pesticides introduced since the Second World War 

time and verysoon they recognized as wonder pest control chemicals and their 

increasing uses in the post-war world have significantly contributed in the well being 

of' the mankind. Acute and chronic toxic effects of pesticides on animals are the 

results of interference with well established biochemical process (Ilassall. 1990). 

2.2. Pesticide Consumption Status in Bangladesh 

Systemic organic pesticides, DDT and other organoehlorine compounds, began to he 

used in the country form early 1950's for both agricultural and public health purposes. 

Bangladesh has been and still is predominantly an insecticide consuming country. Up 
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to the present time insecticides belonging to oranochiorine, org,  nophosphorus. 

organocarbamates and relatively small volume of pyrethroid compounds have been 

used. (Rahman, ci al. 1995) 

Reviewing the consumption of pesticides over the last 45 years it has been observed 

that during 1950-1960 these crop protectanis were distributed free of cost along with 

spraying services involving equipment by the Agriculture Extension Department. 

With tilling of subsidy beginning from 1974 till 1979. there was a sharp decline 

consumption of pesticides. It then started to pick-up gradually. 

Agriculwral consumption of pesticides was 2510 t (t = 1000 kg) in 1980 which 

doubled in 1989 with total tises of 5150 1 the increase in agricultural consumption of 

pesticides in the country was not evenly spread over each year (Table-I). In 1984. 

there was practically no increase in consumption of pesticides. There was a decline of 

pesticide usage in 1985 and again in 1987 and 1988 due to devastating hoods. Annual 

consumption of pesticides for agricukure, as formulated product, was 7800 t in 1994. 

The consumption has increased to about 8000 tin 1995 (Matin. 1995). 

Fable 2.1. Annual Import of Pesticides in Bangladesh 

Year 	-. Quantity in Metric Value in Taka 

lion (t) 	- (in * Lakh) - 
1985-86 3064 2229 
'98687 2683 1827 
1987-88  4244 2606 
1988-89 6604 4520 
1993-94  00 10000 - 
1994-95 8300 I 	11000 
1995-96 8500 12000 
Source: BBS, 1997 

Cost per kg. 
tHur product (in'l'aka) 

73 

- 68 I 
61  
68  
121  
150 
150 

2.3. Toxicological considerations of pesticides 

All pesticide compounds potentially pose an environmental health hazard as they are 

chemically tailored to be toxic. Vhile causing lethal effects to target pests these 
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chemicals may evoke acute or chronic toxic effects to non-target organisms. Acute 

poisoning of human is usually limited to accidental over-exposure of plant protecuon 

personal or persons corning into direct contact with pesticides in agriculture, industry 

or otherwise. Acute toxicity is the damage clone by a single dose. large or small, of a 

pesticide. Chronic toxicity, on the other hand, is the sort of toxicity which might 

eventually occur if very small amounts of it pesticide verc to get into the body. day by 

day, week by week, for it long time. Effects are usually diffuse and cliIflcult to pin 

down to one particular cause, and include damages to the liver (the organ. which tries 

to detoxify the poison) or to the kidneys (the organs which try to excrete it or its 

metabolic products). Other possibilities are damage to the circulatory system or to the 

brain, the development of cancer, malformation of the fetus (teratogenic effects) or 

damage to chromosomes (mutagenic effects) etc. (Cremlyn. 1980). 

2.3.1 Pesticide Residue Tolerances 

Acceptable Daily Intake (ADI) values of it number of pesticides have been published 

jointly by the World Health Organization (WHO) and the Food and Agriculture 

Organization of the United Nations (FAO). Safety factors. ADls and the aspects of the 

evaluations of health hazards have been revicwed by Sharrati (1977) and Vettorazzi 

(1977). FAQ and WHO through their Codex Committee on pesticide Residues 

(CCPR) have worked out international pesticide residue tolerances which are intended 

as guidelines for world-wide national legislation. These tolerances (Maximum 

Residue Levels-MRLs) are set according to the philosophy that no crop should be 

treated with pesticides at higher application rates than necessary. 

2.3.2 Role of UN Bodies 

The UN bodies, FAO. WHO. CCPR evaluate pesticide residues and decides what 

maximal residue levels (MRLs) of a pesticide should be allowed for each pesticide on 

each crop. CCPR also establishes an Accep(able Daily Intake (AIM) for each pesticide 

for an ordinary individual. ADI can be calculated from the analytically determined 
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amounts of a named pesticide that are present in different foods eaten by any One 

person, plus a knowledge of the proportion of each type of food in that individuals 

daily diet. The conclusions of this scientific committee are eventually published by 

the Codex Alinientarius Commission. More than 200 international standards have 

been developed and adopted for individual food commodities. The, virtually, cover 

the whole spectrum of marketable foods milk and milk products, processed fruits and 

vegetables, quick frozen foods, cocoa and chocolate, sugars. Eats and oils, meat and 

processed meat products. fish and lishery products. Several thousand maximum limits 

for pesticide residues have been developed for a wide range of pesticide chemicals. 

An account of CCPR and the methods by which MRLs are set has been described by 

Boardman (1986). 

The maximum levels olpeslicide residues (MRLs) that may be allowed in agricultural 

commodities and foodstuffs are legal matters and need to be regulated. Strict 

surveillance as part of enforcement of allowable tolerances (MRLs) in food and 

environment can not be compromised for safe uses of pesticides and human health. 

2.4 Review of Insecticide Residues 

Their et al. (1989) reported that during the past fow years' pesticide residues of the 

German Chemical Society has organized 6 laboratory performance tests in which 

numerous laboratories were involved. In these tests, the choice of analytical methods 

for the examination of fats or vegetable substance was free. Organochloririe pesticides 

at over 0.01 mg/kg were most readily identi lied, whereas in the analysis of 

organophosphorus residues often only the classic compound such as Parathion and 

Diazinon were reported. Many false positive results could have been avoided by using 

more accurate methods for confirmatory analysis. The quantitative results, however, 

were generally quite reliable. It can be concluded that the performance of a residue 

laboratory is not constant, and that it is necessary to assess regularly the quality of the 

results by participating in such inter laboratory tests. 

7 



A study was carried out in I .udhiana. India to determine the residues of' Permetlirin 

applied for (lie control of Leucmocles orbonalis on eggplant lritt. The compound was 

sprayed at a rate of 50 g al/ha at fortnightly intervals. Initial deposits on fruit range 

from 1.3 to 0.7 mg/kg and maximum residue level 1. 2, 3 and 10 days after spraying 

was 0.34, 0.2, 0.11 and 0.07 mg/kg respectively. The half Ilk on insecticides on fruits 

ranged from 2.1 to 3.0 days. The trans-isomers of Permethrin degraded slightly faster 

than the cis-isomers in leaves and fruits. A 1-day waiting period is recommended for 

consumption of fruits (Singh and Kalra. 1989). 

According to Singli and Karia (1992) (las-liquid chromatography deterniination of 

Cypermcthrin residues in tomato fruits, leaves and soil samples drawn at 0. 1, 2, 5 and 

10 days after treatment were analyzed. The analytical methodology used involved 

acetone-hexane extraction, silica gel column clean-tip and gas liquid chromatographie 

estimation. The minimum limits of eis-cypermethrin and tras-eypermethrin were 

0.00$ and 0.006 mg/kg. Initial deposit of Cvpermethrine on fruit was observed 0.73 

mg/kg after S sprays f2D. 50g/kg a.i/ha, which declined to 0.61 mg/kg one day after 

treatment and then became 0.08 mg/kg after 10 days. 

FAO!Wl-IO (1993) reported trials that were conducted in Canada, France and the 

USA using emuleifiahie concentrate, wetable powder and granular formulations of 

organochiorine insecticides in potatoes. In the (iS trails a GR or EC pre-planting 

application at 4.4 kg a.i/ha was followed by live foliar sprays at weekly intervals with 

Wi' or EC Ibrmulations at the rate of 0.55 kg a.i/lia, the other trials were with granules 

at 2.25 or 10 kg a.i/ha one nionth after planting. No residues were detectable (<0.01 

mg/kg) in any of the harvested samples except in three trials where residues of' 0.01 

mg/kg were found. 

1A0/Wl-lO (1993) reported that eight trials with summer squash are carried out in the 

USA using granules we-planting with an application rate of 4.48 kg a.i/ha and five 

foliar sprays at weekly intervals with WP or EC formulations at a rate of 0.83 kg 

a.i/ha. Residues of summer squash 3 to 14 days after the last application were <0.01- 

0.18 mg/kg. 
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The multi-residue method was based on acetone extraction, partitioning with ii-

hexane/methylene chloride followed by Gel Permeation Chromatography (GPC) 

clean-up and determination by capillary GC using conventional detectors such as 

ECD. FPD. NPI) and FID. A multi-residue method based on ethyl acetate extraction 

followed by OPC -clean-up and CC determination using conventional detectors. This 

is still the main method used for the analysis of fruit and vegetables in Sweden 

(Akterblom, 1995). 

Dethe et al. 1995 conducted a study on the residues of commonly used pesticides 

in/on vegetables in India. Detectable levels or residues were observed in 33.3% of. 

tomatoes (Diazinon. Endosulfan, Dimethoate and Monocrotophos). 73.3% of eggplant 

(Endosulfim, Diazinon. Cypermethrin. Fenvalerate. Quinalphos. Dimethoate and 

Monocrotophos), 14.3% of okras (Endosulfan). 88.9% of cabbage (Endosulfan. 

Fenvalerate, Cypermethrin. Dimethoate and Monocrotophos). The obtained results of 

pesticide residues were lower than the maximum residue limits (MRL) prescribed. 

'Fejada et cit (1995) reported that pesticide management survey revealed the crop 

protection practices of 51 farmers involved in Tomato and Okra production in six 

provinces of Philippines. market surveys in Laguna and metro Manila showed some 

samples of tomato and okra containing Triaophos. Carbaryl and Dcltarnethrin 

residues. The dissipation of friazophos and Carbaryl residues in Okra and Tomato 

were monitored in both supervised and Ilirnier cooperators field trails. Triazophos 

residues in Okra persisted up to the 7th day while a rapid decline was observed for 

residue in Tomato. A pre-harvest interval of 5-7 days may be safe for Triazophos use 

in Tomato Carbaryl degraded rapidly in Tomato and a pre-harvest interval of") days 

may be safe. Farmer practice of insecticide usage in Eggplants generally showed the 

use of recommended dosage rates and proper observance of' recommended pre-harvest 

intervals. Washing of Tomato is strongly recommended as it reduces l'rizophos 

residues by 20-90%. 

9 



Ahuja ci at (1998) reported that Caulillowcrs. Cabbages, l'omatoes. l3rinjal. Okras, 

Field beans and Cucumbers were monitored lbr resides of I ICH and its isomers. 

Endosulfan. Dimethoate, Monoerotophos, Quinaiphos, Fenvalerate, Cypermelhrin. 

The residues of alpha, beta, tau isomers of JICLI, Endosulfan. monocrotophos. 

Quinalphos. Dimetlioate were detected in most of the samples. Ilowever. the residues 

of Monocrotophos on tomatoes. brinial and okras and those of Carbendazim on 

French beans were found to persist Over the prescribed maximum residue Limit values. 

The Malathion was applied at 62.0 kg  a.i.Iha to lettuce and the plains were harvested 

14 days after the last treatment. Malathion represented 36.8%, malathion 

monoearhoxvlic acid 12.8% and malaoxon I .2% of the total radioactivity in the 

residue. Aqueous extracts contained 44% of the TRR and organic extracts 58% of the 

'ITR (FAO, 1999) 

Flanaoka ci at (2002) estimated levels of orQanochlorine residuals in the Japanese 

population and the contribution of dietary factors to these levels, we determined 

serum levels of 	beta hexachlorocyelohene (beta-l-ICH). hexachlorobcnzene 

(11CR). p.p'-dichlorodiphenvldiehloroethane (p,p-DDD). 1,1 -dichloro-2.2-bis (p-

ehiorophenyl) ethylene (p,p-DDE) and p.p'-diclilorodiphenyltriehloroethane (p.p'-

DDT) in 41 volunteers (14 men and 27 women) in a niral area of' Northern Japan. 

These organochlorine levels were measured using gas-chromatography mass-

spectrometry. By a self-administered dietary history questionnaire, the usual dietary 

intake was estimated. Their median levels (range) were as lollows: beta -HCH. 0.50 

(0.05-1.50): HCB. 0.20 (0.02-0.70); and total DDT (p.p'-DDF--p.p'-DDT), 5.0 (0.9-

31.0) ng/ml serum. Levels of p.p'-DDD were detected in only seven subjects (0.05-0.6 

na/mI serum). The beta -lICK levels were increased with rice and milk intakes, but 

the least squares means were not simply increased according to the quartile of the 

intakes. Concerning 11C11. fish intake showed a borderline significant correlation 

(0.20, P=0.052). In terms of total DDT. intakes of meat, fish, vegetable and milk 

showed a positive relationship, although none of them provided statistically 

significant results. No oilier statistically significant relation between any 



organoehlorines and any food intakes examined was observed in this study. The 

present study suggests that organochiorine compounds are transported into the human 

body via foods in the Japanese population. Their effects on health should thus be 

investigated and monitored. 

An-QiOng (2004) observed the residues and distribution of organochiorinc pesticides 

in the soils of the vegetable garden in the southern Jiangsu. Chinad. The effects of soil 

utilization, cropping system, vegetable species and history of vegetable etiltivation on 

residues of the pesticides were also discussed. A county with long history of vegetable 

plantation, developed in urbanization and industry. was selected as case study. A total 

of 89 samples were collected throughout the whole county with global positioning 

system value for each location. The results showed that organochlorine pesticides 

were found widely in the soils, with an occurrence of 100%. The mean of the total 

concentrations ( Sigma -OCP) was 174.4 micro g kg-I with a range of 23.2 micro g 

kg- I - I 126.7 micro g kg-I p.p'-DDE and p.p'-DDT are the main components and took 

over 82% of the total. 'l'he kailyard soil had the highest residues of Sigma -DDT. 

while the paddy soils had the lowest levels. The residues varied significantly with 

vegetable species in kailyard soils. The residues in soils growing leaf vegetable were 

much higher than others. the rotation of vegetable and rice could decrease the risk of' 

organoehlorine pollution. 

Adeyeye & Osibanjo (1999) estimated residue levels of organochlorine pesticides in 

raw fruits, vegetables and tubers from markets in Nigeria .Jn the fruits, total i-ICE-i, 

aldrin and total DDT were detected in 77. 38 and 30% of all samples, respectively. in 

the vegetables, total HCI-I. 1-ICR. total DDT and aldrin were detected from 95. 53, 50 

and 30%, respectively, of all samples. Aldrin-'-dieldrin. total I -Id-  I. and total DDT 

were detected from 98, 79 and 49%, respectively, of all tither samples. Other 

pesticides were below their detection limits. The average levels were generally low 

and none were above the FAOs maximum residue limits. 



Zidan c/ cii. (2000) in a market basket survey found pesticide residues on Fresh 

vegetables and fruits collected From local and public markets in Kalubiagovernorate 

in winter crops and summer crops. 'lhc detection of various amounts and types of 

pesticides residues varied according to season and crop. ()rganochlorine pesticides 

were the most detected contanunants on vegetables and fruits. Almost all samples 

contained DDE. HCH isomers. heptachlor. heptachlor-epoxide. aldrin and cis-

chiordane. in addition, three organophosphorus (fenitrothion, parathion and 

profenphos (profenoiosj). one dithiocarbamate (thiram), two synthetic pyrethroids 

(fenpropathrin and s-fenvalcratc). Fungicide (benalaxyl) and one herbicide were 

detected in some samples from certain sites. On the other hand, all monitored samples 

were free from gamma -I-IC!!, p.p-DDI), p,p-Dl)l, endrin, endrin-keton. mirex, 

pyrazophos, alpha-methrin and etofenprox pesticides residues.. Residues did not 

exceed the Extraneous Maximum Residues Limits (EMRL) or Maximum Residues 

Limits (MRI .$) established by the Codex Alimentarious Committee on pesticide 

residues, with few exceptions. As for daily intake of pesticide residues by adult 

consumers (70 kg average weight), the data indicate that the intakes of pesticide 

residues in vegetables and fruit From the surveyed areas are generally within the 

permissible levels of the concerned pesticides except for chlordane and heptachlor-

epoxide. The calculated levels for these latter pesticides are higher than the published 

Acceptable Daily Intake (AD!) in okra. apricot, green bean. jews mallow [Corchorus 

ol itorius], and spinach. 

Krol et at (2000) in laboratory [USAJ initiated a research programme with the 

objective of examining the effect that rinsing of produce with tap water would have 

on pesticide residue. Samples were obtained from local markets and/or grown at our 

experimental Ilirm. Because approximately 35 of produce from retail sources contains 

pesticide residues, growing and treating produce at an experimental lirm had the 

advantage that all such samples contain pesticide residues. Pesticides were applied 

under normal field conditions to a variety of Food crops and the vegetation was 
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allowed to undergo natural weathering prior to harvest. The resulting san'rples 

contains held-mcurred or "field-fortified" residues. The experimental design was 

employed to mimic as closely as possible real world samples. Crops were treated, 

harvested, and divided into equal subsamples. One subsaniple was processed 

unwashed, whereas the other was rinsed under tap water. The extraction and analysis 

methods used was a multi-residue method developed in our laboratory. Twelve 

pesticides were included in this study: the fungicides captan. chlorothalonil. 

iprodione, and vinelozolin: and the insecticides endosulfan, permethrin, 

methoxychlor, malathion. diazinon, ehlorpyrifos, hilenthrin. and DDN (a soil 

metabolite of DDT). Statistical analysis of the data tising the Wilcoxon signed-rank 

test showed that rinsing removed residues for nine of the twelve pesticides studied. 

Residues of vinelozohn. bilenthrin. and ehlorpvrifos were not reduced. The rinsability 

of a pesticide is not correlated with its water solubility. 

Zhou ZeYi ci al. (2001) conducted a survey on the pollution status of pesticides in 

Beijing's foods. The residual quantities of organophosphorus, organochlorine and 

others were determined for 16 foods (348 samples) sold in Beijing markets including 

vegetables, fruits, and meats. The residual quantities of organochlorine pesticides 666 

and DDT in 344 samples were Lower than their respective standard values, and 

therefore the pollution of organochlorine pesticides was relatively low in l3eijing's 

foods. The residual quantities of organophosphorus pesticides (methyl parathion 

parathion-methyl], parathion, omethoate. malaoxon, phorate, phoxini or trichlorftn) 

in 49 samples were higher than the standard value, and therefore the residues of 

organophosphorus pesticides were relatively high in Beijing's foods. Based on these 

results. sonic measures for controlling pesticide residues in Beijing foods are 

presented and discussed briefly. 

Dogheim ci al (2001) in samples of the most common fruits and vegetables were 

collected from S local markets in 6 governorates. These 1579 samples were analysed 
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for residues of' 53 pesticides, which included organophosphortus and organonitrogen 

compounds and some synthetic pyrethroids. Samples were also analysed for residues 

of organochlorine pesticides, although they had been prohibited from use several 

years ago. Only 510 of the 1579 samples were analysed for dithiocarbamate pesticide 

residues, which were determined as CS< suh>2c/ sub>. Overall, 76.1 % of the total 

analysed samples had no detectable residues, 23.9% contained detectable residues. 

and 2.59% contained residues that exceeded maximum residue limits. For individual 

crops. contaminated samples ranged From 0 to 96% of the number of samples 

analysed. However, the highest violative percentage for samples of individual crops 

was 12.5. Chlorpyrifos. carbaryl, dimethoate, bromopropylate, and profenofos were 

the violative pesticides determined in fruit and vegetable samples. The results of the 

current study demonstrated that no restricted or banned pesticides such as DDT, HCI-l. 

and their isomers were found in any of the samples analysed. Dithiocarbamate 

residues were detected in 9.4% of the 510 samples analysed. with a violative 

percentage of 0.39, representing one grape sample and one peach sample. 

Neela ci al. (2002) found considerable qttantities of organochlorine insecticides are 

still used worldwide and their persistent residues are widely distributed throughout the 

environment. Various researchers From different parts of world investigate the 

magnitude of contamination of organochlorine insecticides in vegetables which were 

brought for sate to the consumers in the local. Samples of vegetables (potato, tomato. 

cabbage, cauliflower, spinach and okra) were collected at the beginning, middle and 

end of the seasons with respect to different vegetables.. Organochiorine levels were 

assessed using gas liqwd chromatography equipped with electron capture detector. 

Most of the collected samples were contaminated with residues of DDT and its 

metaholites (DDD [TDFJ. DDE). isomers of HCH ( alpha -, beta - and gamma -HCH 

lindane]). heptachior. heptachlor epoxide and aklrin. Some of the detected 

insecticides exceeded the limit of tolerance prescribed by WI IO/FAO. Results of 

studies on seasonal variations in residue levels are presented. 
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iha & Mishra (2005) showed the side effects of pesticides application on microbial 

population tinder different cropping systems (vegetable, rice. wheat, sugarcane and 

pulse-based) were studied in l3ihar, India. Enumeration of microorganisms included 

viable counts for bacteria, fUngi. actinomcetcs, cyanobacteria, Rhizobium and 

Azotohacter and most probable number for Azospirillum, Nitrosomonas and 

Nitrobacter. All the thirty-two soil samples from different cropping systems analysed 

were found contaminated with I-IC!! or 1)1)1 or endosulfan or all three. The avcrage 

concentration of total HCH was 0.046, 0.030. 0.027 and 0.009 micro g  in vegetable. 

rice-wheat. sugarcane and pulse growing soils, respectively. Total Dill concentration 

was more than total HCH in all cropping systems. Endosutfan had the least value. 

Pesticide residues in soil had dehnite influence on microbial population. Vegetable 

soils had the least microbial population and the highest pesticide residue. The highest 

microbial population was recorded in pulse growing soils, which contain the least 

pesticide residues. Actinomyccies were the least affected by the pesticide residues. 

I )omination of' Rhizobium in pulse soil. Azospirillum in sugarcane soils and 

cyanobacteria in rice-wheat soils, irrespective of pesticide residue level, suggests the 

influence of cropping systems. An additional field experiment was conducted to 

evaluate the effect of insecticides (endosulthn, cypermethrin and ehioropyriphos) on 

soil microorganisms and its residue in/on brinjal [aubergine I &uit. Rapid succession 

of' pesticide applications drasLically reduced the microbial population. Cypenncthrin 

had the least effect on microbial population. while ehloropyriphos had the major 

effect. The insecticide residues in/on brinjal fruits showed a continuous decline. 

Gao (2005) in all experiment determine the residual levels arid bioaccuniuiation of 

organochlorine pesticides (OCPs) in representative vegetables, i.e. carrot, radish, 

lettuce, cabbage, celery cabbage, garlic leaf leek, spinach, tomato arid pumpkin, from 

Nanjing. Jiangsu. China. The tested OCPs included o.p-DDl', o,p-DDE, p,p-DDT. 

p,p'-DDL, p.p'-DDD, alpha -ItCH, beta -Mci-I, sigma -IICI-!, gamma -HO-I 

[lindanel. I-ICR, dieldrin and endrin. Carrot arid cabbage were used as reference 

matrices for the recovery assay. Dill and its nietabolites DDE and DDI) gave better 
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recoveries in carrot and cabbage than JICI-I and IICB. Most of the OCPs gave 

recoveries between 80 and I 20%. their relative standard deviation ranged from 3 to 

15% while the recoveries of dieldrjn and endrin were only between 20 and 50%. The 

total OCPs residual level in carrot was more than 100 ng/g, which was the highest 

residual level among all the tested vegetables. The residual levels of OCPs in garlic 

leal (96.2 ng/g) and spinach (95.3 ng/g) were slightly less than that in carrot. 

I lowever, the residual levels in the other vegetables were relatively low and had no 

significant difièrence. It narrowly ranged from 56.8 to 64.0 ng/g, accounting for 60-

70% of the total OCP residual levels in carrot, garlic leaf and spinach. DDTs and 

1-ICHs were the main OCP residues, which accounted for 50-75 and 14-28%. 

respectively, of all OCP residues detected. The bioaccumulation factor (BAF) of total 

OCPs in the vegetables was between 0.41 and 0.78. Moreover, flAP in carrot, garlic 

and spinach was higher than 0.7. The ratios of gamma alpha -ITCH and l)D'l'/DDE in 

the vegetables ranged from 1.0 to 2.5 and 1.0 to 4.2, respectively. 

Pany and Pannaik (2006) evaluated 92 total diet samples from average diet consumed 

in the localities consisting of vegetables, fish, egg and meat meals collected from in 

and around lhubaneswar and Cuttack (Orissa, India) during 2001 -02. From 53%  of 

the samples. contaminated with pesticide residues were detected. The magnitude of 

contamination was higher in non-vegetarian diets than in vegetarian diets. Insecticides 

such as ct-I ICI I. (3-1-I01 y-1-ICI-I. r-1 Id I. aldrin and dieldrin were the main 

contaminants. however, l)D'l', endosulilin and their metabolites could not be detected. 

The mean residues of total HCH were 0.005, 0.0085 and 0.008 ppm in vegetables. 

fish and egg meals, respectively. Only 22% of the vegetarian diets were contaminated 

whereas 82-I 00% contamination was detected in the ease of non-vegetarian diet. With 

respect to contamination in non-vegetarian diet, the order was fish > egg > meat. The 

actual daily intake of organoehlorine compounds was well within their respective 

acceptable daily intake (ADIs) rcported by FAO/\VHO. the average contamination 

level of various diets tested was believed to he harmless. 
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Yang Xing Lun (2007) found the leaf-air transfer of organochlorine pesticides (OCPs) 

in three kinds of vegetables, namely lettuce, romaine and garlic leaves was 

investigated. It was found that although the uptake of OCPs by the three selected 

vegetables was similar under controlled conditions, the values varied significantly 

among chemicals and plant species in terms of elimination rate, linal residue of each 

OCPs. as well as the effect of temperature on the residue of OCPs in the vegetables. 

The results indicated that neither QCI3 nor 11CR could be trapped tightly by any of the 

three selected vegetables, in contrast, p.p'-DDT could be retained effectively by all of 

them; the retainment of alpha -1 IC!!, gamma -HO-!. p,p'-DDE, was dependent on the 

vegetable species, of which the garlic leaf had the biggest ability to trap them. 

Zhang Mao Sheng (2008) found a new approach for the extraction of nine kinds of 

organochlorine pesticides (OCPs) from vegetable samples coupling single-drop 

microextraction with gas chromatography-mass spectrometry was presented. 

Experimental parameters, such as organic solvent, exposure time, agitation and 

organic drop volume were controlled and optimized. An effective extraction was 

achieved by suspendinga 1.00 micro l mixed drop ol p-xylcne and acetone (8:2. v/v) 

to the tip of a microsvringe immersed in a 2 niL donor aqueous solution and stirred at 

400 rpm. The approach was applied to the determination of OCPs in vegetable 

samples with a linearity range of 0.05-20 mg/mI for alpha- hexacl1lorobenzene, beta-

hcxachlorobenzene, gamma-hexachlorobenzene. delta-hexaehlorobenzene (BIIC) 

and dicofol. 0.5-20 mg/mI for dieldrin and 2.2-bis(4-chlorophenyl)- 1,1 -diehloroethane 

(DDD) or 0.5-50 mg mL-1 for 2,2-his(4-chlorophenvl)-l.l-dichlorocthylcne (DDE) 

and 	2-(2-chlorophcnvl)-2 	(4-chlorophenyl)- 1,1 .1-trichloroethane 	(p,p'-DDT). 

Correspondingly, the determination limit at an S/N of 3 ranged from 0.05 mg ml.-

for alpha -, beta -, gamma -, delta -RI-IC to 2.0 mg/nfl for dicotol, dieldrin or 

DDT. The relative recoveries wcre from 63.3 to 100%, with repeatability ranging 

from 8.74 to 18.9% (relative standard deviation, R.S.D.). The single-drop 
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microextraction was proved to be a [list and simple approach for the pre-concentration 

of organochlorine pesticides in vegetable samples. 

Shao-Xue-Xin (2008) observed the distribution, potential sources and risks of 

organochlorine pesticides (DDT and HCH) in the soils of the Xixi National Wetland 

Park. Zhjiang. China. Results showed that ITCH and DDT could be detected in all 

the topsoil samples. The c-f ICI Is and c-DDTs residues were similar with mean 

content being 18.44 and 20.80 ng g-1 respectively. 1-ICH residues iii the soils of 

persimmon orchards, bamboo gardens, bulrush bottomlands, vegetable farms and 

others were similar, while DDT residues in the soils of vegetable firm were higher 

than in the others. o-I-IC1-Is and o-DIYFs in the soils were lower than the most 

stringent criteria (the first grade criterion, 50 ng g-1 ) of the Soil Environmental 

Quality Standard of China (013 15618-1995). In comparison with other places of the 

country. Xixi is relatively lower in G-I)lYls, but higher in a-ITCIIs. The ceo-risk 

analysis shows that ITCI I residues in the soils do not pose much risk to the geohiont 

therein, white DDls do have some risk to the birds and geobiont. 

Skrbic & Predojevic (2008) founds the levels of 16 organochloririe pesticides (OCPs) 

were investigated in 39 composite samples of agricultural crops, related by-products. 

and Ioodstuffs collected in Vojvodina. Serbia. in 2002 through 2004. After extraction 

and cleanup. OCPs were determined by capillary gas chromatography using electron-

capture detection. The highest mean level of 0.971 ng/g whole weight (ww) was 

found for alpha -IICH in wheat flour samples. OCPs levels were well lower than the 

respective maximum residue limits set by current European and Serbian regulations. 

Mean OCP levels were low (<1 ng/g ww) for all sample types. The most frequently 

determined residue was 4,4'-DDT (identified in 76.9% of all samples analyzed), 

followed by gamma 4111(66.7%), beta -ITCh (48.7%), and endosutfan 11(41.0%). 

OCP levels were compared with data from other international surveys. Calculated 

daily intakes of OCPs by way of consumption of the crop products included in this 



study according to data of the Serbian National Institute for Statistics were compared 

with the acceptable daily intakes established by the Food and Agriculture 

OrganizationiWorld Health Organization. The average level of contamination of the 

Vojvodina diet was believed to be harmless regarding the studied food commodities. 

Kotey ci aT (2008) in a survey involving 60 farmers was conducted in Keta district. 

Volta region. Ghana. during 2006 to determine the sources. types, fbrmulations. rates 

and application frequency of pesticides used on vegetables in this region. Shallots. 

okra, pepper (Caps/cion SI).), tomato and aubergine were cultivated alternately in the 

area. Most pesticides were obtained from pesticide retailers. Fxtension agents and 

non-governmental organizations provided pesticides to sonic Ilirmers. information on 

pesticides and their uses was obtained mainly from friend flirmers and extension 

agents. Nine pesticide active ingredients in 4 chemical classes were used, and these 

were mainly in \V! 10 toxicity classes I (moderately hazardous) and Ill (slightly 

hazardous). the majority of the depression and lagoon area respondents (71 and 58%. 

respectively) stated that they used more than one active ingredient per crop cycle 

(approximately 2 months). More than 70% of these farmers said that they applied 

these active ingredients in mixtures of 2 or more active ingredients. The farmers 

generally ihiled to protect themselves from contamiation during pesticide 

application. The farmers could not state precise application rates to use for specific 

pests and crop stages, and were unable to calibrate application equipment. They 

estimated the amount of pesticide to add from an estimation of' the volume of the lid 

of the pesticide container and knowing the volume of the mixing container. 

(1hlorpyrifos. Dill, cyperniethri i and dimethoate residues were detected in more than 

90% of the samples submitted for gas chromatography. More than 60 and SO% of the 

samples from depression and lagoon areas, respectively, had ehlorpyrifos residue 

levels above the Codex and EU maximum residue limit of 0.05 mg/kg. 
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CHAPTER 3 

MATERIALS AND METHODS 

3.1 Research Laboratory 

[he present research work was perFormed in the laboratory of the Analytical Research 

Division, Bangladesh Council of Scientific and Industrial Research (I3CSIR). Dr. 

Qudrat-e-Khuda Road. Dhanmondi, Dhaka- 1205. 

3.2 Selection of Vegetable Samples 

To detect the residues of pesticides in vegetables, one marketing location was selected 

namely New Market of Dhaka. Samples were collected From different vendors. About 

1kg each of six diLi'erent vegetables were Purchased  from cli Ifereni vendors to prepare 

composite samples for detection of the presence of organochlorinated pesticides if any 

there in. The collected vegetables were tomato, potato, carrot. spinach, indian spinach 

and red amaranth. 

Fable 3.1. The local name, scientific name and location of collection and growing of 
the collected vegetable samples 

Local 
Name 

English 
Name 

Scientific Name Location of 

I collection 
Growing 
Area 

tomato 	Iomato Lvcopersicon esculentum Dhaka New Chandina. Comilla 
Market 

Aalu 	Potato So/anion inelongena Dhaka New Munshigonj 
Market 

Gazor 	Carrot Daucus carrota Dhaka New Dhamrai 
Market 

Lal Shak 	Red Amaranthus gangeticus Dhaka New Karan igonj 
Amaranth Market 

Pui Sliak 	Indian Basel/a A/ba Dhaka New Savar 
spinach Market 

Palon 	Spinach Spinach oleracca Dhaka New Dhamrai 
Shak Market 
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Plate 1. Collected tomato sample 

rr 

I 
Plate 2. Collected potato sample 
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Plate 3. Collected carrot sample 
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Plate 4. Collected red amaranth sample 
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Plate 5. ('dIce ted 	spirmeh sample 

Plate 6. Collected spinach sample 
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3.3 Instruments and chemicals 

For the identification of pesUeides residues in vegetables, equipments and chemicals 

used as follows 

3.3.1 Equipments 

I. Oven ( WTH binder. 'WiTIJNGEN, GERMANY) 

Deep refrigerators 

Digital analytical balance ( SCIENTECII. SA  210 

Rotary vacuum cvaporator( EIJELA. RIKAKIKAl CO. LTD. JAPAN) 

Vortex mixture 

Centrifuge machine (ROTO FIX. Nr. 9468. V-220-240) 

(las chromatograph mass spectrometer (GCMS-QP5050A Shimadzu) 

3.3.2 GCMS conditions (El mode) 

Column : DB-1 MS 

Column Condition: Slightly polar 

Detector El : Electron impact ionization 

Capillary: 30m (length of column ) X 0.252mm (internal diameter) 

X0.25 urn (inner surface coated film thickness of the column) 

Temperature Time: -60°C to 340°C (340°C Pgm) 

3.3.3 Specification of the capillary column 

Oven temperature 

Injection temperature 

Interface temperature 

Initial temperature 

Incremental temperature time 

Oven equilibrium time 

Gas flow rate 

Initial 80°C and final 250°C. 

230°C 

250°C 

80° C. stay at 2mm 

3°C/mm 

3 mm. 

Ilelium as carrier, 50 mL/min 
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Column Pressure 100 (KPa). 

Column I:loz 50 mI/mm. 

Injection volume 0.4p.l 

Linear velocity : 44.7 

Split ratio 30 

3.3.4 Gas Flow 

About 99.9997 % pure helium were used. 

About 99.9998 % pure nitrogen were used. 
0- 

3.3.5 Chemicals 

- 	• 	Ethanol OPRIM  (13D1l Laboratories, England). 
0-I  

Sea sand ( CR, Purified by acid and Calcined. India) 

Anhydrous Na2SO4  food grade ( Extra pure, Merck, Germany) 

Sulphuric acid. OPRTM.  about 98% (13D11 Laboratories. England). 

n-llexane GPRIM  (BDH Laboratories, England). 

c. 	 • Aceton GPR (BDI-1 Laboratories. England). 

l)istilled water 

3.3.6 Extracting Solvents 

Ethanol, for pesticide residue analysis grade. 

n-Hexane, distilled in reagent grade. 

3.4 Analytical Standard 

The standard was procured From SIGMA Chemicals Co. Catalog No.49151. USA. 

The standard composed of 2, 4-DDT (0.09 pg/mL); 4. 4-DDD (0.0761ig/mL); 4, 4-

1)DT (0.104 jig/mL); 2. 4-DDD ( 0.08 pg/mL): 4. 4-DDE (0.04 .tg/ml); Endrin 

(0.08ggfmL); 1)ieldrin (0.048 pg/mL), Ileptachior epoxides isomer B (0.032 ig/mL) 

Aldrin (0.02xg'mL) Heptachlor (0.01 pg/mL ); f3-BIIC (0.041xg/mL ): '1-BHC 
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(O.Olpg/mL) and u-tullC (0.OlggfmL) [Analytical standards (99.5) supplied by 

AQC Company] in distilled n-hexane, use as mixed standards were prepared in the 

.aboratory. 

3.5 Glassware and other small items 

Porcelain mortar 

Beaker(10-250 ml) 

Conical flask (50-500 in]) 

Quick fit conical flask 

Funnel 

Glass wool ( Filter grade ) 

Filter paper (100 Circles I .What man, 

England 

Glass rod 

Separating funnel 

Centrifuge tubcr 

Screw-cap test tubes 

Measuring test tubes 

l)isposable tips 

Measuring Cylinder (20-

lOOmI) 

Reagent Bottles 

Micro-pipette 

Pipette 

Round bottom flask 

Column 

Vials (JOmI) 
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Plate 7. l:iltration  of the blended sample for extract preparation 

Plate 8. Collected filtrate of different vegetables 
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Plate 9. Separating of the organic part by separating funnel 
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Plate ID. I xaporation by rotary CVaj)OratOr 
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Plate 11. Concentrated sample aller evaporating 
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Plate 12. Collection of eluate from column 
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Plate 13. Separating organic part with a separating funnel 

Usa 

, 
Plate 14. Finally prepared sample for analysis in GCMS 
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Plate IS. (JCMS Machine 
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3.6 Accessories 

Ice-box 

Aluminum foil 
	

• Knife 

Brush and detergent 	 • Mask 

Centrifuge tube holders 	 • Scissors 

Micro syringe: 10 pml capacity 

Chopping board 

Cotton and tissue paper 

1)esiccators 

Forceps 

Scotch tape 

Stands and holders 

Spoon 

Clean cloth. 

3.7 Analytical Methods 

For identification of organochlorine pesticides (OCP) and persistent organic 

pollutants (PoPs) in vegetables following analytical extraction methods were used 

proposed by (lohlki and Melafferty (1993). 

3.7.1 Analysis of vegetables sample 

3.7.1.1 Sample preparation 

Exactly 250 gm of each item of vegetable was taken Ibr analysis. Each sample was 

sliced on chopping board and tissues were dissected from the vegetable. Chopped in 

small pieces and mixed thoroughly. 

3.7.1.2 Mortar grinding of the sample 

Exactly 250 gni of each sample was maccrated in a mortar. 

3.7.1.3 Extraction of the sample 

250 gm of ground samples was taken in a conical flask. 250 ml, of each solvent, n-

Hexanc and 95% ethyl alcohol was added and the mixture was shaken, preferably 

mechanically for 1 hour. 50 gni of anhydrous sodium sulfate was added before mixing 

to remove excess water (Gohiki and Mclaffcrty, 1993). 
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3.7.1.4 Filtration of the extracted sample 

The extract was filtered through the filter paper. until no solvent remained into the 

conical flask. The amount of extracted solution was about lOOmI 

The liquid phase was transfer to a large separating funnel and diluted with 250 ml. of 

water, shaken for 10 minuets and allowed the phases to separate. In the first rinse, the 

aqueous phase contains about 30 percent alcohol, in which solvents such as hexane 

were soluble only to about 1 percent. The various insecticides distribute themselves in 

favor of the water insoluble phase. which contained only about 3 percent of alcohol. 

This small amount of alcohol was removed by the second rinse. 

3.7.1.5 Evaporation of the extracted solvent 

50 mL of the extract was transferred to a round bottom flask and the volume was 

reduced to about 5 nil with a rotary evaporator and water bath at 37°C. 5 gm of fine 

sea sand was added to the flask and continue the evaporation with constant stirring to 

ensure that the plant extraetives represent were left in a thin coat on the sand. 

5 mL of acetonitrile was added to the beaker and placed on a hot plate. The mixture 

was heated and stirred to the boiling point. 6 ml of water was added to the hot solution 

immediately after boiling and then was allowed cooling 

The entire volume was added to the column. The beaker was rinsed with hot 40 

percent acetonitrile and was placed in the column. Above air pressure was applied to 

the column to the column to hasten the entry of the 60 percent aeetonitrile and 40 

percent distilled water solution of the extract. When the liquid level just reached the 

top of the granular packing the pressure was released and 100 mL of developing 

eluent was added. The pressure was applied again and the eluate was collected at a 

rate not exceeding I ml, per minute. 

The eluate was placed into a 500xnL separator funnel, 50 mL of water was added. 

shaken. I OOml. of hexane was added, shaken thoroughly, and allowed to separate. 
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The extraction was repeated with an additional 25 ml, of hexane. The liexane layer 

was combined to make up to a definite volume. This solution could he used for the 

chemical test. 

3.7.1.6 Precaution for Clean-up 

1-lexanc was distilled at 78°C. The boiling point of Hexane is 78°C. 

. 

	

	All kinds of apparatus were firstly washed by detergent and then rinsed with 

distilled water. 

All the apparatus were kept into oven for drying. 

All the apparatus were rinsed 2 times with acetone. 

Fresh reagents were used. 

Micro-crying was rinsed by Flexane, before injecting to GCMS. 

After running each sample. GCMS column was cleaned by heat at 300°C. 

3.7.1.7 Injection into GCMS 

Extract 0.4 .xL of sample in volume was taken with a micro syringe and injected into 

injection port of the Gas Chromatograph Mass Spectrometer capillary column, which 

was lifted with Electron Impact Ionization (Plate 24). 

3.7.1.8. Detection 

For organochlorine pesticide detection El mode of Gas Chromatograph Mass 

Spectrometer was used. Identilication of the suspected pesticide was carried out to 

retention time of the pure analytical standards. The ftrnction of Gas Chromatograph 

Mass Spectrometer is identification, quantification and analysis of a compound. 

Name, molecular formula, molecular structure, molecular weight and fragmentation 

pattern can also be detected by GCMS. 

3.7.1.9. Efficiency of extraction and clean-up 

Efficiency of extracts and clean up which was easy seen by clean Chromatogram, 

peak of the solvent, area of the solvent, height of the solvent and retention time. 
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Chapter 4 

RESULTS AND DISCUSSION 

4.A Results 

Status of chlorinated pesticides residue in potato. tomato, carrot, Indian spinach. 

spinach and red amaranth sample was analyzed and detected by Gas chromatograph 

Mass spectrometer (GCMS) and their results are described in the following headings. 

4.1. Chroniatograph of Tomato 

The tomato (Lvcopersicon esculenturn) samples were analyzed and chlorinated 

pesticide residues were detected by CiCMS for this study. ilie Chromatograph shows 

the presence of different organic compounds in vegetable samples. Detected peaks 

due to different organic compounds in tomato sample have been presented in Fig 4.1. 

The major organic compounds present in tomato samples according to their peak were 

phytol; hexadccanoie acid, ethyl ester; phenol, 2.6-bis(l.l-dimethylethyl)-4 -(-I - 

methyl-I -phenylethyl); 2. 2-thiohis. (4-(1, I, 3. 3-tetramethylbuthyl) phenol]; N-(l-

benzyl- 3- chloro- 2- oxopropyl)- 4- iodohenzen sulfonamide; 1, 2—

henzenedicardicarboxylic acid. diisooetyl ester: Di-n-oetyl phthalate; phthalic acid, 

diisooetyl ester; Aspidofractinine-3-mcthanol (2 alpha, 3-beta, 5-alpha); Cholest-5-cn-

3-ol. earbonoehloridate; I)is (5-tcrt-butyl-6-methoxy-m-talyl) sultide; Cholesta-3,5-

diene; (Z) 14-tricoscnyl fonnale; liexadecane acid dodeyl ester. Among the 14 

compounds detected only Cholest-5-en-3-ol, carbonochloridate was Ibund as 

chlorinated compound in tomato samples (Table 4.1) 
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Retention 

Peak Ibund (Tomato) 
?ei: ept.r 

PK4C R.Tipte I.rhte - 	F.Time Area Height A/H('Jec) SN fetal 

I 22.246 22.233 - 	22.342 26911695 4245983 6.338 V 2.06 
2 26.392 26.383 - 	26.133 11675409 3944183 2.960 V 0.90 
3 27.462 27.433 - 	27.533 22511023 3843900 5.856 V 1.73 
4 27.553 27.533 - 27.608 16045808 3633864 4.416 V 1.23 
5 28.617 27.608 - 28.900 56878629 3545250 16.044 V 4.36 
6 28.911 28.900 - 	78.050 25600502 3005199 8.519 V 1.96 
7 29.091 29.050 - 29.242 29431503 2680415 10.980 V .26 
8 32.253 32.242 - 	32.500 35236306 2452440 24.366 V 2.70 
9 35.639 35.625 - 	35.717 10535852 20016S6 5.264 V 0.81 

10 38.727 38.717 - 	38.842 13358421 1879843 7.106 V 1.02 
11 39.323 39.042 - 	39.200 13306646 1429763 9.301 V 1.02 
12 '10.213 39.200 - 	35.333 10185992 1367884 7.44'1 V 0.79 
13 .11.422 39.408 - 	39.575 10526140 1161108 9.066 V 0.81 
14 44.834 40.733 - 	40.042 10526800 2189425 4.008 V 0.01 

Peak report of tomato 

Figure 4.1. Chromatogram of tomato in GCMS 
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Table 4.1. List of detected organic compounds with chlorinated pesticides in Tomato 
(Lycopersicon escu/anturn) sample 

Peak Name of Compound Mol Mol From Chlorinated 
 

wt. 

296 C 	11400 

Compound 

I. Phytol - 
 1-lexadecanoic acid ethyl ester 284 C I R 113602  - 
 

Phenol. 2,6-his (1,1-dimethylethyl)-4-(-I- 
324 C2 H320 - methyl-I -phcnvlcth), l) 

2.2-Thiobis. [4-(I,1,3.3-tetramethylbuthyl) 
 384 C28H4207S - 

phenol 

5 
N-(I-Benzyl-3-chloro-2-oxopropyl)-4- 

463 C1 ,Fl15ClNO3S - iodobenzen sulfonamide. 

6* 
1,2—F3enzenedicardiearboxylic acid. 

390 CII3804  - diisooetyl ester 

390 C241 1 3g04  -  Di-n-oetyl phthalate 

 Phthalic acid, diisooecyl ester 390 	C24143804 	
1 - 

9 
Aspidofractinine-3-methanol (2 alpha. 	- 

310 	C2( H26N20 
beta. 5-alpha) 

- 
'I tO. Cholest-5-cn-3-ol carbonochloridate 

Bk (5-tert-hutvl-6-methoxy-m-talyl) sultide 

448 

386 

C231 145C12  

It. C241 IO2S - 
 Cholesta-3.5-diene 368 C27H41  

 (Z) 14-trieosenyl formale 366 C24102 - 

j_1-lexadecane  
acid dodeyl ester 424 C281-15602 - 
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4.2. Chrornatogram of Spinach 

The spinach (Spinach oleracea) samples were analyzed and chlorinated pesticide 

residues were detected by CICMS for this study. The chromatograph shows the 

presence of different organic compounds in vegetable samples. Detected peaks due to 

different organic compounds present in spinach sample have been presented in Fig 

4.2. The major organic compounds found in spinach samples were cyclopentane-

1.2,3,4,5- pentamethyl: 1-chloro heptacosane: decane. 5- cyclohexvl: 

Tetratriacontane: pentane, 3- (2. 2- dichloro- 3- methylcyclopropyl; I. 3-

cyclopentanediol, cis-SS; 2, 3, 5, 6-detctrahydrocyelohexanoc, 2. 6- di- t- hutyl- 4-

hydroxymethylene : decan, 1,1-oxybis —SS; 3,7,1 1.15-tetraniethyl-2-hexadecen-!-ol. 

- octene 3.4 -4imcthyl-SS: octadecane. 5-methyl: 9-octadecenoic acid (z). hexyl 

ester: hexyl octyl ether—SS: nomanoyl chloride-SS. Among the 14 compounds three 

samples 	contained 	I -chloro 	heptacosanc; 	pentane, 	3-(2.2-dichloro-3- 

methylcyclopropyl and nomanoyl chloride-SS respectively was chlorinated compound 

in spinach (Table 4.2) 
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FE 

5pin.ca. .sczAC€ 	

169411 IC 

Retention time 

Peak found (spinach) 

Peak Pepor 
P1(140 R.time 1.timo - F.Ti?trea Height A/a(sec) -IK Itotal 

 11.180 11.150 -11.283 15254172 2018646 7.557 V 0.53 
 19.102 19.08 -19.14 26290138 3207450 8.197 V 0.91 
 25.135 25.067 -25.190 2833490 1436916 1.972 S 0.10 
 26.806 16.600 -26.850 4155531 1.418086 2.930 S 0.14 

S. 26.915 26.650 -26.992 10891734 1300151 8.377 5 0.30 
 29.321 29.292 -29.461 11713458 1171449 10.025 SV 0.41 
 31.452 31.367 -32.500 0135973 1003208 8.109 SV 0.28 
 35.081 35.008 -35.267 7158637 862071 8.992 SV 0.27 
 37 .563 31.261 -12.408 5806075 775616 8.112 SV 0.20 

 39.352 39.345 -12.525 4268108 674532 6.328 Sc 0.15 
:1. 40.173 39.125 -40.250 2321870 
12. 

 758358 3.060 IV 0.08 
43.090 13.017 -43.233 1905931. .175744 2.955 2W 0.05 

13. 46.678 46.550 -15.825 2007585 546769 3.632 V 0.07 
14. 48.811 48.115 -49.100 1548986 380726 4.069 0.05 

Peak report of spinach 

Figure 4.2. Chromatograrn of spinach in GCMS 



'Fable 4. 2. List of detected organic compounds with chlorinated pesticides in spinach 
(Spinacea oleracca) sample 

Peak Name of Compound 

Cyclopcntane-1,2,3,4.5- pentamethvl 

1-chloro heptacosane 	 - 

Mol. 

Wt. 

MW. 

From. 

Chlorinated 

Compound 

 1 140  - 
 414 C27H55C1 'I 

 Decane, 5- cyclohexyl 	- 	- 224 C16H32  - 
 tetratriacontane 478 C14 H 70  - 
 

 

Pentane,3-(2.2-dichloro-3- 

mcthvlcyclopropvl 

1.3 -cyclopentanediol. cis-SS 

194 

102 

C9}-116Cl, 'I 

C5111002  - 	- 
 2.3.5.6-Detetrahydrocyclohexanoc, 	2,6- 

di-t-butyl-4-hydroxymethylene 

234 

298 

C15112202  

C20H420 

- 

-  Decan, 1.1 -oxybis —SS - 	J 
 3.7.1 I.15-tetramethyl-2-hexadecen-1-ol. 296 C20H420 - 
 I - Octene 3.4 —dimethyl SS 140 C IOH,o -  
 Octadccanc, 5-methyl 268 C19 F1400 

C241 I36  0, 

- 
 9-Octadecenoic acid (z), hexyl ester 366 	

J 
- 

 l-Iexyl octyl ether—SS 

Nomanoyl ehloride-SS 	 1176 

214 C14113() 0 - 
 C;H17 CIO '1 
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4.3. Chromatogram of Red amaranth 

The red amaranth Anaranthus gangetiezis) samples were analyzed and chlorinated 

pesticide residues were detected by (ICMS for this study. The chromatograph shows 

the presence of different organic compounds in vegetable samples. 1)etected peaks 

due to different organic compounds present in spinach sample have been presented in 

Fig 4.3. The major organic compounds found in red amaranth sample were 2-

Pentadecanone. 6,10,14-trimethyl; Trans- undee- 4 —enal; hexadecanoic acid. ethyl 

caster; 2-hydroxy 1,1,10 -- trimethyl-6.9- epidioxydecal; Cyclopentanol 2,4,4 

trimethyl; Phytol: cyclopentanone, 2 (2-octenyl); 3. 7,11, 15 - tetramethyl -2 

hexadecen -1-ol.; heptacosane. I -ehloro —SS; Tritetra contanne; Phytol; 11 -oxa-

dispiro(4.O.4. I) udecan-1 -ol; 3,7.11.1 5-tretramethyl- I -hexadecen- [-ol; ehdestan-3-

ol,2-methylone (3.heta.5alpha). Among the 14 compounds only heptacosane. 1-chioro 

-SS was found as chlorinated compound in red amaranth samples (Table 4.3) 
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,j..a:a,:wss çaflt:u: 

7 	 . 

I 	 K 

23 	56 	 10 

Retention time 

Peak found (red amaranth) 

" Peak Report 
PKNO R.Time t.lsme - 	F.Time Area )Ictqht Tt/Isec) MK 

 24.123 23.942 - 	24.433 21493604 4594281 4.670 SV 0.60 
 25.489 25.400 - 	25.600 10219019 2122213 4.825 V 0.29 
 26.49 26.400 - 	26.593 10319019 2112213 4.885 V 0_29 
 27.609 27.400 - 21.639 10327019 2132213 1.345 V 0.29 
 29.715 29.633 - 	29.858 11903021 2152989 V 0.33 
 30.325 30.067 - 	31.325 239136531 30243949 7.907 SV 6.72 
 30.893 30.017 - 	31.000 11096087 2740551 4.049 TV 0.31 

S. 31.443 31.325 - 	31.500 23768623 1907993 4.843 V 0.6) 
9. 31.546 31.500 - 	31.650 1 383615 1 3490525 3.955 V 0.39 
IC 41.653 41.575 - 	11.808 12286594 1400510 8.773 V 0.35 

Peak rcport of red amaranth 

Figure 4.3 Chromatogram of red amaranth in (CMS 
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Table 4.3. List of detected organic compounds with chlorinated pesticides in red 
amaranth (Amaranthus gangeticus) sample 

Peak Name of Compound Mol. 

wt. 

Mol. From Chlorinated 

Compound 

01 2-Pentadecanone. 6.10,14-trimcthyl 268 C18HO - 
02 Trans- undec-4—enal 168 Cl jH)O - 
03 Fiexadecanoic acid, ethyl caster 284 C38113602  - 
04 2-Ilydroxy 1,1,10 - trimcthyl-6.9- 

cpidioxydecal 

226 C131-103  - 

05 Cyclopentanol 2,4,4—trimethyl 128 C1-1140 - 
06 Phytol 296 C2014400 - 
07 Cyclopentanonc, 2 (2-octenyl) 194 1 	C1311220 - 
08 3.7.11, 15— tetramethyl -2 hcxadcccn -1-01. 296 C20H400 - 
09 lIeptacosane. I -chloro —SS 414 C271-155C1_[ 'I 

JO Tritetra contanne 604 C1111 	0 - 
If. Phytol 296 C20H410 

f 	- 
12 I 1-oxa-dispiro(4.0.4. 1) udecan- I -ol 168 C10H1602  - 

 3,7.1 l,l5-tretramethvl-I-hexadecen-l-oI 296 C2011400 - 
 chdestan-3-oI,2-methylonc (3.beta.5alpha) 400 C281-1480 - 
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4.4. Chromatogram of carrot 

The carrot (Daucus cm-ow) samples were analyzed and chlorinated pesticide residues 

were detected by (iCIVIS for this study. The chromatograph shows the presence of 

different organic compounds in vegetable samples. Detected peaks due to different 

organic compounds present in spinach sample have been presented in Fig 4.4. the 

major organic compounds found in carrot sample were caryophyltene; hicyclo(31,l) 

hept-2-ene-2,6-dimethyl -6 - (4- methyl- 3- pentenyl) -SS; phytol: hexadecanoic acid. 

ethyl ester-SS ; phenol, 2,4-bis (l-phenylethyl)-SS ;phenol-,2,6-bis (1.1-

dimethylethyl)-4-(lmethyl-1-phenylethyl)-SS; phytal; linoleic acid, ethyl ester; 2,4—

bis (dimethyl benzyl)-6-butyl phenol-SS; 1,2- bcnzenediearboxylic acid, diisooetyl 

ester; di-n-octyl phthalatc. Among the 11 organic compounds present in carrot 

samples no one was found a'chlorinated (Table 4.4) 
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C.' 

I0 

I  '4 

II 

l!H - 

Retention time 

Peak found (carrot) 
- Pea.: £keport 

?Kt0 ik.TAtte .Tsne 	- .rime Area 	Height A/K(sec) M( Tota1 Name 
17 8.070 8.050 - 	8.342 148026498 	9035538 16.293 V 3.62 
22 11.529 11.325 	- 11.717 61468131 	7298647 9.422 V 1.53 
23 26.529 26.392 	- 30.050 104209754 	14403442 7.295 DV 2.59 
24 30.319 30.050 	- 31.325 271200115 	30907237 8.775 DV 6.74 
7.5 31.473 31.325 	- 31.525 54681136 	13107052 5.410 V 1.36 
26 40.886 40.750 	- 41.567 50109613 	3003814 6.261 SV 1.24 
10 8.585 8.408 - 	8.958 283244112 	12971290 21.836 V 7.04 
19 8.96* 8.958 - 	9.125 55805993 	5924078 9.420 V 1.39 
20 9.213 9.200 - 	9.350 41499912 	5131696 9.256 V 1.12 
21 9.388 9.358 - 	9.592 045911443 	5065192 12.152 V 1.6ci 
27 41.606 41.567 - 	11.808 45892793 	9600059 4.780 V 1.14 

Peak report of carrot 

Figure 4.4. Chromatograrn of carrot in GCMS 

1 
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Table 4.4. List of detected organic compounds with chlorinated pesticides in carrot 
(Daucus corola) sample 

Peak Name of Compound MW 

wgt 

Mol From Chlorinated 

Compound 

1. Caryophvllene 204 C151-124  - 

12. Bicyclo(3.l.l)hept-2-ene-2,6-dimethyl -6-(4- 

mcthyl-3-pentenyl)-SS 

204 C15H24  - 

 Phytol 296 C2011400 - 	- 

 Hexadecanoic acid, ethyl ester SS 284 C181-13602  - 

 Phenol, 2,4-bis(I-phenylethyl)-SS 302 C221-1220 - 

 Phenol-.2,6-bis (1,1 -dimethylethvl)-4- 

(I methyl- I -phenylethyl)-SS 

324 C2-3143:0 - - 	- 

 Phytal 296 C201100 - 

 Linoleic acid, ethyl ester 308 C20H 602  - 

 2.4-bis(dimethyl 	benzyl)-6—butyl phenol 

ss 

386 C28H340 - 

 I,2-ben7encdicarboxylic 	acid, 	diisooetyl 

ester 

390 C2411504 - 

II. Di-n-octyl phthalate 390 C241-13804  - 
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4.5. Chromatogram of indian spinach 

The indian spinach (Basella a/ha) samples were analyzed and chlorinated pesticide 

residues were detected by (iCMS for this study. The chromatograph shows the 

presence of different organic compounds in vegetable samples. Detected peaks due to 

dilIe,-ent organic compounds present in spinach sample have been presented in Fig 

4.5. The major organic compounds found in indian spinach sample were phytol; 

hexadecanoic acid. ethyl ester-SS; phytol; cyclopentanone, 2-(5-oxyheayl-SS; 

dinolcic acid, ethyl ester; 9.12.15-oetadeeatrienoic acid, methyl ester: 2.6,10,14.18-

Pentamethyl-2.6. 10.141 8-cicas; 1 .2-Benzenedicarboxylic acid; nonadecane SS-n-

nonadecaness; 0-mannitol 1. I- 1, 16- hexadecanediylbis- Ill- tritluoro hcxadccane-

2- one- SS; 9-hromonoraldchydess; (2-methoxy-1,3,2-thiozin) (5.10,9). pregnan -21-

ol-3,1 1,20 (none SS: Al)-neooleana-12.14-diene, (3xi,5,alpha). Among the 14 

compounds none was found to be chlorinated (Table 4.5) 
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4 

Retention time 

Peak found (Indian spinach) 

PESO R.Tirc- 1.Ttrne - 	F.Tiruc: Area P.eqI:t A/H (sec) MK Cotal 	ar€ 
10.129 10.175 - 	10.775 40538783 1435275 2.279 V 1.72 

2 26.177 26.350 - 	30.033 47657196 9085270 5.246 SV 2.02 
3 30.162 30.032 - 	31.300 39.171304 7500161 5.263 SV 1.67 
4 31.408 31.300 - 	31.467 22556841 4530774 4.979 V 0.96 
5 31.527 31.467 - 	31.600 24333667 6261934 3.886 V 1.03 
6 39.086 38.775 - 	39.117 37226972 3977972 9.358 V 1.58 
7 39.12? 39.117 - 	40.733 27235212 3750800 7.261 3'? 1.15 
8 40.837 40.733 - 	40.942 14971448 3606771 4.151 V 0.63 
9 10.837 -11.733 - 	40.942 14971448 .3506771 4.151 V ().63 

:a 41.667 41.1fl - 	44.625 36368853 5317495 E.85ES 1W 

Peak report of Indian spinach 

Figure 4.5. Chromatogram of indian spinach in GCMS 
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Table 4.5. List of detected organic compounds with chlorinated pesticides in Indian 
spinach (Base/la a/ha) sample 

Peak Name of Compound Mol. 
Wt. 

Mol From Chlorinated 
Compound 

I. phytol 296 

 lIexadecanoic acid, ethyl ester SS 284 C,3! 136 02 

 Phytol 296 C2141400 

 cyclopentanone. 2-(5-oxyhcayl-SS 182 C, 11124 

 dinoleic acid, ethyl ester 308 C20H ;.O 2 

C,d-{ 3202  9.12,15-octadeeatrienoic acid, methyl ester 292 

 2,6,10.14,1 8-Pentamethyl-2.6. 10,141 8-cicas 342 

 1,2-Benzenedicarboxylic acid 390 C24143K04 

 Nonadecane SS-n- Nonadecane-SS 268 

JO. 0-Mannitol. 1,1-01,1 S-hexadecanediylbis- 586 C28115802  

II. II l-Triiluoro hexadecane-2-one-SS 308 C17I4311:0 

 9-Bromonoraldchvde-SS 220 C91117130 

 (2-Methoxy-1,3.2-thiozin) (5,10,9), pregnan 
-21-ol-3,l 1.20 trione SS 

433 C23H31N055  

 AD-Ncooleana-12,14-diene, (3xi.5.alpha) 408 C30 1143 
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4.6. Chromatogram of potato 

The potato (So/anurn tuberosu,n) samples collected were analyzed to detect 

chlorinated pesticide residues if any there in. The chromatograph of the samples 

extract shows the presence of JO organic compounds in (Fig 4.6). The major organic 

compounds found in potato sample were 1.16-cyciocorynan -17- ole acid. 19.20-

didchydro methyl ester-SS;I.3-propanediol, 22-diethyl -SS; n-hcxadeeanoic acid; 

hexadecanoic acid. ethyl esters; 9-octadecenoic acid (z)- hexylester-SS: nonadecanoic 

acid, ethyl cster-SS; 1.2-benzcnedicarboxylic acid, disooctylester; di-n--octvl 

phthalate; heptocosane. 1 -chloro-SS: chioromethy l-5-chloroundecanoate. Among the 

10 compounds heptocosane I -chloro-SS and chloromcthyl-5-chloroundeeanoatc were 

detected to be chlorinated compound contained in potato samples (Table 4.6) 
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6 

10 

teak Reportt... 
PK10 R.Tine t.Tirne - F.TiThe 

10.189 10.175 - 10.715 
2 26.477 26.350 - 30.033 
3 30.162 30.033 - 31.300 
4 31.408 31.300 - 31.467 
5 31.527 31.467 - 31.600 
6 39.086 38.775 - 39.117 
7 39.127 39.117 - 40.733 
8 40.037 40.133 - 40.942 
9 40.337 40.733 - 40.942 
10 41.661 41.450 - 44.625 

Retention time 

Peak found (potato) 

Area Height A/Il (see.) MX %Total Namo 
4058R783 1135279 28.279 V 1.72 
47657196 9065270 5.244 LV 2.02 
39471304 7500161 5.243 LV 1.67 
22556841 4530774 4979 V 0.96 
24333667 6261934 3.S86 V 1.03 
37226972 3977972 9.358 V 1.50 
27235212 3750800 7.261 SV 1.15 
14971448 3606771 1.151 V 0.63 
14971418 3606771 4.151 V 0.63 
36468853 5317495 6.850 SV I .55 

Peak report of potato 

I 
	 Figure 4.6. Chrornatograrn of Potato in GCMS 
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Table 4.6. List of detected organic compounds with chlorinated pesticides in potato 

(Solanum tuberosurn) sample 

- Peak Name olCompound Mo! 

svt. 

Mo! From Chlorinated 

Compound 

0!. 1.16-cyclocorynan-17-oic Acid, 19,20- 

didchydro methyl ester-SS 

1,3-propanediol. 22-diethy!-SS 	-- 

322 C201122N202  - 

 132 C7H1 ,02  - 
 n-hexadecanoic acid 256 C16H02  - 
 Hexadecanoic acid, ethyl cstcr-SS 284 CigI lO - 
 9-ocladecenoic acid (z)- hexy!ester-SS 

Nonadecanoic acid, ethyl cstcr-SS 

366 C241-14602  - 
 326 C2114202 - 
 I ,2-benzcnedicarboxylic acid. disooctylester 390 C24H3O4  - 
 Di-n-octyl phthalate 390 

414 

C24111104 -  
 Ileptocosane.l -chloro-SS C271-1 55C1 

 Chloromethyl-5-chloroundecanoate 268 C12H22C1202  7- 



4.13 Discussion 

The iem study was undertaken for measuring the pesticide residue and persistent 

organic pollutants (PoPs) in potato. tomato, carrot, red amaranth. indian spinach and 

spinach. These vegetables were collected from different vegetable sellers of New 

Market. Dhaka. 

The collected vegetable samples contained some chlorinated hydrocarbons, as have 

been detected through gas ehromatograph and mass specirometer. 

From the stud' of chromatograph of tomato (Solanuin tuelongena) samples (Fig. 4.1) 

it is evident that a tomato sample contains 14 organic compounds of which I (one) 

compound (Cholest-5-en-3-ol, carhonochloridate) was marked as chlorinated 

compound (Table 4.1). This chlorinated hydrocarbone damage and eventually 

depletes the serotomn in the central nervous system (fliP, 2006). Singh and Karla 

(1992) observed 0.73 mg/kg of chlorinated compound after 8 sprays (Ô SOgfkg a.itha. 

which declined to 0.61 mg/kg one day after treatment and then became 0.08 mg/kg 

atier 10 days. Dethe ci at (1995) found detectable levels of residues of 33.3% in 

tomatoes. Tejada and Columpang (1995) in market surveys found residue of 

chlorinated pesticide in tomato by 20-90%. They recommended that a pre-harvest 

interval of 5-7 days would be safe in tomato that degraded pesticide residues. Ahuja et 

at (1998) observed tomatoes for residues of IICI1 and reported that the residues of 

monoerotophos on tomatoes persisted over the prescribed maximum residue limit 

values. 

The chromatograph of spinach (Spinacca oleracca) samples (Fig. 4.2) shows the 

presence of 14 organic compounds in tissues, of which 3 were chlorinated compounds 

viz. 	pentane, 3-(2.2-dichloro-3-methylcyclopropyl, 	I -ehloroheptacosane and 

nonianoyl chloride-SS (Table 4.1). These compounds are very much harmful fbr our 

health. The findings of the present study keep in with the study of Gao (2005) who 
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frnLnd the residue and bioaccumulation of organochlorine pesticides (OCPs) in 

spinach. The tested OCPs included o,p'-DDT, o.p'-DDE. p,p'-DDT, p,p'-DDF, p,p'-

DDD. alpha -IICTI. beta -LICLI, sigma -HCH. gamma -[ICTI [lindane]. 11CR. 

dieklrin and endrin. Most of the OCPs gave recoveries between 80 and 120%, their 

relative standard deviation ranged from 3 to 15% while the recoveries of dieldrin and 

endrin were only between 20 and 50%. The residual levels of OCPs in spinach (95.3 

mg/g) were slightly less. DDTs and 1-lOis were the main OCP residues, which 

accounted for 50-75 and 14-28%, respectively, of all OCP residues detected. The 

ratios of gamma / alpha -HCH and DDT/DDE in the vegetables ranged from 1.0 to 

2.5 and 1.0 to 4.2, respectively. 

From the chroniatograph of red amaranth (Amaranthus gangeticuin) Fig. 4.3 and 

Table 4.3 it appears that the tissue contained 14 organic compounds. Among those 

one compound. (Heptaeosane, I -ehioro —SS) was chlorinated, which is harmful for 

human body. Jha & Mishra (2005) showed the side effects of pesticides application on 

vegetable. The average concentration of total 1-ICH was 0.046, 0.030. 0.027 and 0.009 

micro gig in vegetables, sugarcane, rice and pulse growing soils, resj)cctively. lotal 

DDT concentration was more than total HCH in all cropping systems. Endosulthn had 

the least value. 

It appears from the chroniatograph of carrot (Daucus carob) samples that there were 

as much as 11 organic compounds present there in Fig. 4.4 and Table 4.4.. But there 

were no chlorinated compounds detected, some of the compounds were fat and sonic 

were byproducts of enzymes. Gao et at (2005) found hioaccumulation of 

organochiorine pesticides (OCPs) in carrot. These authors maintained that carrot was 

used as reference matrices for the recovery assay. DDT and its metabolites DDE and 

DDD gave better recoveries in carrot than 1-1CM and MCB. Most of the OCPs gave 

recoveries between 80 and 120%, their relative standard deviation ranged from 3 to 

15% while the recoveries of dieldrin and endrin were only between 20 and 50%. The 

total OCPs residual level in carrot was more than 100 mgig. The ratios of gamma / 
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alpha -I-ICR and DDT/DDE in the vegetables ranged from 1.0 to 2.5 and 1.0 to 4.2, 

respectively. 

The chromatograph prepared with the extract of the collected samples of indian 

spinach (Base/la a/ba) (Fig. 4.5) shows that there were as much as 14 organic 

compounds in tissues of the samples. Among these compounds not a single 

chlorinated compound could be detected (Table 4.5). An-QiOng et at (2004) 

observed that the residues of organochlorine pesticides was widely distributed in 

indian spinace, with an occurrence of 100%. 

The chromatogram of collected potato (Solanznn inc/on gena) samples indicated the 

presence of 10 organic compounds of which 2 samples contained chlorinated 

compounds 	(Chloromcthyl-5-chloroundecanoate 	and 	Chloromethyl-5- 

chloroundecanoate) Fig. 4.1 and Table 4.1. According to Ehi, 2006 this two 

compounds arc carcinogenic to human, used as an intermediate in making inscctieide. 

herbicide, pharmaceuticals, food flavorings, dyes, rubber chemicals, adhesives, paints. 

explosives and disinfectants. Adeyeye and Osibanjo (1999) estimated residue levels 

of organochlorine pesticides in raw tubers from markets. Aldrin+dieldrin. total I ICI I, 

and total DDT detected were 98, 79 and 49% respectively in all tuber samples. Other 

pesticides were below their detection limits. The average levels were generally low 

and none were above the FAOs maximum residue limits. 

Pesticide residues have a relation with lipid content of vegetables. Lipids and fats act 

as a storage depot of organic toxic compounds (Doull ci at 1975). Pesticides may 

enter into vegetables through the initial stage of Food chain. The presence of pesticide 

residues in fresh vegetables is an important factor for pesticide residues content in 

vegetable (Rcinert. 1970) and different parts of the plants contain different amount of 

pesticide residues (Elzorgani ci at 1979); But presence of pesticides in vegetables 

depends on the biodegradation of pesticide in the agricultural lands. 
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Chapter 6 

SUMMARY AND CONCLUSION 

There were in total six winter vegetables namely potato, tomato, carrot, spinach, red 

amaranth and mdian spinach selected to undertake a study about the use or content of 

organic compounds notably organochlonnated ones, if there was any. About 1 kg of 

each of the vegetables was collected from vendors selling those vegetables to the 

consumers at Newmarket kaneha bazaar area of Dhaka city. Exactly 250 gm of each 

of the vegetables was chopped and then macerated in a mortar. The maccrated 

vegetable samples were extracted with solvents like n-hexane and 95% ethyl alcohol 

following the extraction procedure proposed by (Gohlki and Melafferty (1993). The 

extract of different vegetables was passed through a gas chromatograph niass 

spectrometer ibr identification of organic compounds notably organoclilorinatcd 

compounds / persistent organic pollutants (PoPs). The extraction and identification of 

organic compounds were performed at the laboratory of the Analytical Research 

Division of Bangladesh Council of Scientific and Industrial Research (BCSIR), 

Dhaka. 

The analytical observations indicated that the vegetables samples contained different 

types of organic compounds. In some vegetables a single or a few organochlorinated 

compounds could be detected. But due to some inconveniences the amount of those 

chlorinated compounds and whether they are originated from any pesticide could not 

be ascertained. however the organochlorinated compounds detected in different 

vegetables can be summarized as follows. 

The extract of collected tomato samples contained 14 organic compounds of which 

only one compound was detected to be chlorinated and it was identi lied as Cholest-5-

en-3-oL. carhonochloridate. 

In indian spinach also 14 compounds were detected as organic of which 3 were 

chlorinated and they were pentane, 3-(2,2-dichloro-3-methylcyclopropyl), I -chloro 

heptacosane and nomanoyl chloridc-SS. 
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The extract of red amaranth samples had also 14 compounds detected as organic and 

among them one compound - heptacosane, 1-chloro --SS was detected to be 

chlorinated. 

In the extract of carrot II compounds were found to be organic but none was detected 

as chlorinated compound. 

As regard to the extract of Indian spinach there were 14 compounds detected to be 

organic. But not a single one was chlorinated, while in the extract of potato samples 

10 compounds were detected to be organic in nature. Among them only 2 were 

chlorinated compounds and were identified as. heptacosanc 1-chloro —SS. 

chloromethyl-5-chloroundeeanoate. 

Conclusion: 

There is a public concern through out the country that farmers use different harmful 

pesticides in their crops for higher yield and more profit. A few samples were studied 

within limited time which is not focused overall status of persistent organic pollutants. 

The study revealed that the vegetables available in the market contained some organic 

compounds and some have been identified as chlorinated compounds whether they 

were originated from any pesticide if were applied could not be ascertained. Since use 

of chlorinated compounds in agriculture is banded / restricted in Bangladesh like 

elsewhere due to several reasons, the sources and the quantity of the detected 

chlorinated compounds need to be search out with emphasis. Persistent organic 

pollutants (POPs) such as chlorinated pesticides are of global concern due to their 

wide spread occurrence, persistence, bioaceumulation and toxicity to human and 

animals. So for the betterment of the world and food safety:  the sources of organic 

pollutant should be identified and eliminated. 
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It is therefore suggestcd that: 

regulatory authority must be strict to control unauthorized use of pesticides. 

the knowledge of health hazards arising from pesticide residue should widely 

be circulated through mass media to develop awareness of random use of 

pesticides. 

integrated pest management, cultural practices, biological and biotechnical 

control of insect diseases. pathogens and weeds may be encouraged. 
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