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Abstract: This study was undertaken to investigate the extent of Organochlorine and Organophosphorous
pesticides residues in water samples from some paddy fields ditches, ponds and tubewells in Daudkandi Thana
of Comilla district in Bangladesh by using High Performance Liquid Chromatography (HPLC). Among 25
samples, Organophosphorus (Malathion) pesticide was found in eleven samples while Organocholorine was
absent. The level of the pesticide residues (Malathion) were found in the range of 1 to 82 ppm, which were
above the maximum acceptable levels of total and individual pesticide contamination.
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I.  Introduction

Bangladesh is an agricultural country and agriculture governed its economy. To support a rapidly large
growing population of the country huge production of crops are required and for this reason HYVs rice was
introduced and have been contributing notably to the self sufficiency in food production but at the cost of
environmental pollution as agrochemicals have been used intensively for this purpose®. Around 40% of the crop
loss is caused by pests and insects which lead to the recurrent use of pesticides®*. Potential hazardous pesticide
use is now an integral part of intensive crop production®. Use of pesticide in Bangladesh increased at a rate of
10.0% per year and pesticide overuse was evident at national and farm-level which indicated a deplorable
situation®. Concerns over the use of pesticides in agriculture include contamination of surface water, ground
water, soils and food and consequent impacts on human, fish and wildlife®. Pesticides can contaminate surface
water through various pathways including agricultural run-off, spray drifts, atmospheric fall out, direct spills or
accidental discharge®. Farmers often overuse hazardous pesticides such as organophosphates and
organochlorines which possibly contaminate groundwater or potable water in various ways'. Organochlorine
and organophosphate pesticides are now of great concern because of their toxicity, tendency for long-range
transport and bioaccumulation in food chain posing threat to human health®. Although many pesticides
including some organochlorine and organophosphate pesticides are banned in several countries of world still
they are being used in Bangladesh because of their easy availability, low price, wide spectrum capability and
lack of the farmers about those pesticides. So, regular monitoring of water samples is needed to take effective
measures for the control of use of pesticides and to save the surface water from contamination.

Daudkandi thana of Comilla district is famous for crop production like rice, wheat, potato and various
vegetables. Consequently, pesticides have been used legally or illegally for various purposes. But adequate
information is not available on the pesticide residues in the different water samples of Daudkandi. Moreover,
there is no known works have yet been done for the determination of pesticides levels in water samples at
Daudkandi to investigate the effects of random pesticides use in agricultural fields. Therefore, Daudkandi
Thana of Comilla district has undertaken as the study area. The present study was undertaken to assess the
contamination level of water samples by organochlorine and organophosphorus pesticide residues from the
different sources of the study area and to propose a recommendation about the pesticide use of the region.

Il. Material And Methods
The experiment was conducted to study on the monitoring of pesticide residues from three different
sources of ditch water, pond water and tubewell water from 5 unions of Daudkandi thana of Comilla district.
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Study Design: Random sampling.

Study Location: Comilla is a major district located near the capital of the country Bangladesh. Comilla
District with an area of 3,085.17 sq km, is bounded by Brahmanbaria and Narayanganj districts on the north,
Noakhali and Feni districts on the south, Tripura (state of India) on the east, Munshiganj and Chandpur districts
on the west (fig. 1). Annual average temperature maximum 34.3° C, minimum 12.7° C; annual rainfall of 2551
mm. Main rivers are Meghna, Gumti and Dakatia. Daudkandi thana of the comilla district is famous for rice and
other crop production. Lands are mostly used for the production of rice, jute, wheat, potato, mustard and other
vegetables. This Daudkandi thana is compromising five unions: Daudkandi, Goalmari, Sundalpur, Baropara and
Gouripara (fig.2).
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Fig 1. Map of Comilla Fig 2. Map of Daudkandi

Study Duration: October 2015 to December 2015.
Sample size: A total of 50 samples.

Procedure methodology

Water sampling and analysis: Samples were collected from 10 villages of five unions i.e.
Daudkandi, Goalmari, Sundalpur, Baropara, Gouripur. Water samples from respective spots and types were
collected and brought to the Agrochemical and Environment Research Division (AERD), Institute of Food and
Radiation Biology (IFRB), Atomic Energy Research Establishment, Savar, Bangladesh for subsequent
processing and analysis.

Sample preparation: 250 mL of water sample and 100 mL double distilled-hexane (DD-hexane) as
solvent were taken into a separating funnel and gently shaken. After 10-20 minutes the lower aqueous layer and
upper thick solvent layer of hexane with pesticide residues were collected in separate conical flasks. Re-
extraction of the aqueous layer was done for two times by adding 50 mL solvent (DD-hexane) and then the
solvent layer (upper) was collected. Combined extract was collected with Na,SO, (anhydrous) for removing
water (if any). The collected extract was then concentrated using a rotary vacuum evaporator, and the extract
was transferred into a cleaned and rinsed vial by rinsing with DD hexane for three times and making the volume
7 mL. In case of color formation, clean-up of the extract was done over florisil and eluted with 2% diethyl ether
n-hexane. Again, the extract was evaporated at 40°C by vacuum rotary and transferred into vials. The extracts
were then evaporated by nitrogen gas and dried completely. Final volume was made adding 1 mL of acetonitrile
prior to injection into HPLC for pesticide detection. Then the samples were analyzed with HPLC (High
Performance Liquid Chromatography)’.

Statistical analysis: All the data obtained from the experiment were analyzed by using SPSS 16.0.
From the analysis no significance difference of concentration level of pond, ditches and tube well was found
(ANOVA, LSD, p<0.05)

I11. Result
By High Performance Liquid Chromatography (HPLC) all the tests of water samples was done for
organochlorine and organophosphorus pesticide residues. Results have been presented in the table 1and 2. None
of the water samples showed the presence of DDT, DDD or DDE residues. Diazinon and Chloropyrifos residues
found only in one sample whereas Malathion found in eleven samples and most of them were from ditch and
pond water. When all the collected water samples were analyzed in the chromatograph, peaks of any water
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samples tested did not resemble to any of the peaks of the mixed standard chromatogram of Organochlorine
pesticides. During the analyses some other small peaks were also observed. It may be due to the presence of
unknown contaminants; this contamination may arise from the injection syringe, vial or any other ways.
Residues from the pesticides leach into the water, which are harmful to anything in the water

Table 1: Results for Organochlorine pesticide residues in pg/L in water samples from Daudkandi thana of
Comilla district, Bangladesh

SI No Sample No DDT DDD DDE
1 1-D ND ND ND
2 1-P ND ND ND
3 1-T ND ND ND
4 2-D ND ND ND
5 2-P ND ND ND
6 2-T ND ND ND
7 3-D ND ND ND
8 3-P ND ND ND
9 3-T ND ND ND
10 4-D ND ND ND
11 4-P ND ND ND
12 4T ND ND ND
13 5-D ND ND ND
14 5-P ND ND ND
15 5-T ND ND ND
16 6-D ND ND ND
17 6-P ND ND ND
18 7-D ND ND ND
19 7-P ND ND ND
20 8-D ND ND ND
21 8-P ND ND ND
22 9-D ND ND ND
23 9-P ND ND ND
24 10-D ND ND ND
25 10-P ND ND ND

D= Ditch water, P= Pond water, T= Tubewell water, ND= Not Detected

Table 2: Results for Organphosphorus pesticide residues in pg/L in water samples from Daudkandi thana of
Comilla district, Bangladesh

SI No Sample No Malathion Diazinon Chloropyrifos
1 1-D 82 ND ND
2 1-P ND ND ND
3 1-T ND ND ND
4 2-D ND ND ND
5 2-P 62 ND ND
6 2-T ND ND ND
7 3-D 7 ND ND
8 3-P 48 0.651 0.031
9 3-T ND ND ND
10 4-D 6 ND ND
11 4-pP 54 ND ND
12 4-T ND ND ND
13 5-D 3 ND ND
14 5-P 7 ND ND
15 5-T ND ND ND
16 6-D ND ND ND
17 6-P 8 ND ND
18 7-D ND ND ND
19 7-P ND ND ND
20 8-D 1 ND ND
21 8-P ND ND ND
22 9-D 1 ND ND
23 9-P ND ND ND
24 10-D ND ND ND
25 10-P ND ND ND

D=Ditch water, P= Pond water, T= Tubewell water, ND= Not Detected
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IV. Discussion

Effects of farm pesticides on water quality in Lake Naivasha, Kenya were studies and no
organochlorine or organophosphate residues were detected in the water® and in this study no organochlorine
residues was detected but organophosphate residues were detected. Organochlorine and organophosphorus
pesticide residues in water and sediment from Yala/Nzoia river within lake Victoria basin, Kenya were studies
with a focus on seasonal variation and it was found that banned organochlorines were still being used in the
catchment and organochlorines such as dieldrin and DDD present in water sample and were found below the
detection limit and no organophosphate except diazinon and malathion were detected and the residues were
found in the sediment sample of the river mouth and the concentration was below 0.03ug/kg at Yala and
0.01pg/kg Nzoia river®. Pesticide residues in water samples from Meherpur region of Bangladesh were
investigated for the presence of organophosphorus and carbamate pesticide residues by HPLC where water
samples were found to be contaminated with diazinon (0.033 to 0.079 ppm), Chloropyrifos (0.010 to 0.471ppm)
and carbofuran®® and that residue level was within the acceptable range according to WHO standard for water
quality™. Presence of DDT, DDE and dieldrin were detected from the irrigated crop fields in Gaibandha,
Bangladesh and in most cases concentration level was below WHO guidelines but on the other hand, water
samples from Begumganj were found to contain DDT level at 194 g/L which was above WHO guideline
value™*?, Pesticide residues in water and sediment samples of the river Challawa were detected which were
diazinon(0.21-0.61mg/L), chloropyrifos(0.35-0.78mg/L), dieldrin(0.05-0.25mg/L), Aldrin(0.11-0.36mg/L),
DDT(0.01-0.09mg/L), DDE(0.01-0.21mg/L) and DDD(0.01 -0.24 mg/L)*. The pesticides concentration levels
in water samples adjacent to agricultural fields of Savar upazila in Bangladesh by HPLC where chloropyrifos
was found in four samples and concentration ranged from 3.27 -9.31ug/L, diazinon was found in one sample
(7.86pg/L), Malathion found in 2 samples (23.1 and 59.9 pg/L) and DDT was below detection limit®. Another
study was conducted at Dhamrai Upazila beside Savar Upazila to identify and quantify organochlorine (DDT,
DDE and DDD) and organophosphorus (malathion, diazinon, chloropyrifos) residues in water samples from
different sources i.e. fish pond, cultivated land and tubewell in winter season and it was found that among 30
water samples, Malathion (organophosphorus pesticide) was present in 7 samples ranging 42.58 to 922.8ug/L
and diazinon in one sample (31.5 pg/L) and DDT, DDE, DDD and chloropyrifos were not detected in any
sample and it was noted that in most cases, the concentration of the detected residues were above the acceptable
level for human body™. In this study, the maximum malathion concentration was found 82pg/L and the value
was above the acceptable level according to Australian health based guideline value of 70ug/L*® though most of
the values are below the maximum acceptable level. Similar results for malathion were obtained from the water
samples of Dhamrai® ***”. Chloropyrifos was not detected in the current study but it was found in the water
samples from Rangpur district of Bangladesh at the range of 0.477 to 1.189ug/L*. Diazinon found in the
current study was much below the acceptable limit of 4 ug/L™ but water samples of Dhamrai Upazila had
higher limit"* and similarly 32.8-79ug/L of diazinon were found in Meherpur region'® whereas 0.9ug/L
concentration was found in Savar Uapazila'® and 0.027pg/L concentration in Manikgonj in Bangladesh'®. As
mentioned earlier DDT, DDE and DDD were not found in any sample in the current study which is similar to
the water samples investigated in Dhamrai Upazila™ but concentration of 19.6 pg/L of DDT in Begumgan;j®,
Bangladesh and concentration ranging from 0.133 to 8.29 ug/L was reported in several districts of Bangladesh
and DDE was detected in the water samples of Burichang of Bangladesh with the level of concentration of
4.06pg/L?%.

Pesticides not only Kkill target pests but some other non-target animals as well. In pesticide
contaminated water fish population often die or leads to a decrease in fish yields and losses of fishing grounds.
The death of birds and fish due to pesticides is most common, which has led to bans of certain pesticides in
some places?. Malathion is used in wide scale in rice field in Bangladesh. Most of the farmers in Bangladesh
applied Malathion at the higher dose than the recommended dose of 16.8 kg/ha®’. The rate of disappearance of
Malathion from soil has been reported to be 75 to 100% in one week®. The samples in the experiment might
not show the exact concentration of residue as the samples were collected during late autumn season which was
the season of rice harvesting. Generally pesticides were applied in the crop field 1 to 2 months prior to
harvesting and thus the pesticide residue might degrade that time. Some samples were collected from vegetables
fields, where pesticides were used 15-20 days ago. During that period there was no rain to run off the pesticide
to nearby water body. As Organophosphorus degrades quickly in between 1-2 weeks®* and as a result those
pesticides might not be identified. It may be noted that Malathion is a nonsystemic, wide spectrum aliphatic
organophosphate insecticide widely used for both domestic and commercial agricultural purposes. Malathion is
only found in individuals that have used or taken this drug. It is a wide spectrum aliphatic organophosphate
insecticide widely used for both domestic and commercial agricultural purposes. It inhibits acetylcholinesterase
activity of most eukaryotes. Malathion is toxic to aquatic organisms, but has a relatively low toxicity for birds
and mammals. The major metabolites of malathionare mono- and di-carboxylic acid derivatives,
and malaoxon is a minor metabolite. However, it is malaoxon that is the strongest cholinesterase inhibitor.

DOI: 10.9790/2402-1211017479 www.iosrjournals.org 77 | Page



Detection of Organochlorine and Organophosphorus Pesticides Residues in Water Samples....

Cholinesterases catalyze the hydrolysis of the neurotransmitter acetylcholine into choline and acetic acid, a
reaction necessary to allow a cholinergic neuron to return to its resting state after activation. Because of its
essential function, chemicals that interfere with the action of cholinesterase are potent neurotoxins, causing
muscle spasms and ultimately death.

V. Conclusion
This is very preliminary research which gives a baseline data of pesticide residue levels in the water
samples of Daudkandi thana of Comilla district. From the survey it can be said that there is evidence to conclude
that organochlorine pesticides residues (DDT and its derivatives) were absent in the water samples analyzed. So,
the farmers of Daudkandi thana may be not using organochlorine as pesticide but some organophosphorus
pesticides such as Malathion were being used by the farmers as it was found in eleven samples.

Acknowledgment
Authors are grateful to the Divisional Head of Agrochemical and Environmental Research Division
(AERD) and Director of the Institute of Food and Radiation Biology for giving the permission of Laboratory
facilities.

References

[1]. Sultana P, Nobukazu N. An analysis of pesticide use for rice pest management in Bangladesh. Journal of International
Development and Cooperation. 2001; 8(1): 107-126.

[2]. Bagchi S, Azad AK, Chowdhury MAZ, Uddin MA, Al-Reza SM, Rahman MA. Quantitative analysis of pesticide residues in some
pond water samples of Bangladesh. Asian Journal of Water Environment and Pollution. 2009; 6(4):27-30.

[3]. Hossain MS, Fakhruddin ANM, Chowdhury MAZ, Rahman MA, Alam MK. Health risk assessment of selected pesticide residues
in locally produced vegetables of Bangladesh. International Food Research Journal. 2015; 22(1):110-115.

[4]. Akoto O, Andoh H, Darko G, Eshun K, Osei-Fosu, P. Health risk assessment of pesticides residue in maize and cowpea from
Ejura, Ghana. Chemosphere. 2013; 92(1): 67-73.

[5]. Rahman S. Pesticide consumption and productivity and the potential of IPM in Bangladesh. Science of The Total Environment.
2013; 445-446: 48-56.

[6]. Zhou R, Zhu L, Yang K, Chen Y. Distribution of organochlorine pesticides in the Tonghui River of Beijing, China. Environmental
Pollution. 2006;130:249-261.

[7]. Matin MA, Malek MA, Amin MR, Rahman S, Khatoon J, Rahaman M, Aminuddin M, Mian AJ. Organochlorine insecticide
residues in surface and underground water from different regions of Bangladesh. Agriculture Ecosystem and Environment. 1998;
69:11-15.

[8]. Kaoga J, Ouma G, Abuom P. Effects of farm pesticides on water quality in lake Naivasha, Kenya. American Journal of Plant
Physiology. 2013; ISSN 1557-4539/DOI: 10.3923/ajpp

[9]. Musa S, Gichuki JW, Raburu PO, and Aura CM, Organochlorine and organophosphorus pesticide residues in water and
sediment from Yala/Nzoia river within lake Victoria basin, Kenya. Journal of Ecology and the Natural Environment. 2011;
3(12), 392-399.

[10]. Uddin MA, Saha M, Chowdhury MAZ, Rahman MA, Pesticide residues in some selected pond water samples of Meherpur region
of Bangladesh. Journal of Asiatic Society Bangladesh, Sciece. 2013; 39 (1): 77-82.

[11]. WHO. Guidelines for drinking-water quality [electronic resource]: incorporating first addendum. Vol. 1, Recommendations. — 3rd
ed. https://www.who.int/water_sanitation_health/dwa/gdwg0506.pdf

[12]. Matin MA, Malek MA, Amin MR, Rahman S, Khatoon J, Rahman M, Aminuddin M. and Mian AJ. Organochlorine insecticide
residues in surface and underground water from different regions of Bangladesh. Agriculture Ecosystem and Environment. 1998;
69(1): 11-15.

[13]. Akan JC, Jafiya L, Mohammed Z, Abdulrahman FI, Organophosphorus pesticide residues in vegetables and soil samples
from Alau Dam and Gongulong agricultural areas, Borno State, Nigeria. International Journal of Environmental Monitoring and
Analysis. 2013; 1: 58-64.

[14]. Hasanuzzaman M, Rahman MA, Salam MA. Identification and quantification of pesticide residues in water samples of Dhamrai
Upazila, Bangladesh. Applied Water Science 2017; 7:2681-2688.

[15]. National Health and Medical Research Council (NHMRC), Australian Drinking Water. Guidelines, 2011.

[16]. Chowdhury MAZ, Banik S, Uddin B, Moniruzzaman M, Karim N, Gan SH Organophosphorus and carbamate pesticide residues
detected in water samples collected from paddy and vegetable fields of the Savar and Dhamrai upazilas in Bangladesh. International
Journal of Environmental Research and Public Health.2012a; 9:3318-3329.\

[17]. Chowdhury MAZ, Jahan SA, Islam MN, Moniruzzaman M, Alam MK et al Occurrence of organophosphorus and carbamate
pesticide residues in surface water samples from the Rangpur district of Bangladesh. Bulletin of Environmental Contamination and
Toxicology. 2012b; 89:202-207.

[18]. Bhattacharjee S, Fakhruddin ANM, Chowdhury MAZ, Rahman MA, Alam MK Monitoring of selected pesticides residue levels in
water samples of cultivated lands and removal of cypermethrin and chlorpyrifos residues from water using rice bran. Bulletin of
Environmental Contamination and Toxicology. 2012; 89(2):348-353.

[19]. Matin MA, Malek MA, Amin MR, Rahman S, Khatoon J, Rahaman M, Aminuddin M, Mian AJ. Organochlorine insecticide
residues in surface and underground water from different regions of Bangladesh. Agriculture Ecosystem and Environment. 1998;
69:11-15.

[20]. Chowdhury MAZ, Islam MN, Moniruzzaman M, Gan SH, Alam MK. Organochlorine insecticide residues are found in
surface, irrigated water samples from several districts in Bangladesh. Bulletin of Environmental Contamination and Toxicology.
2013; 90:149-154.

[21]. Stevens W. Impact of Pesticides on Farmer Health. 1994. Oxford, Oxford.

[22]. Rahman MH, Alam MJB. Risk assessment of pesticides used in Bangladesh. Journal of Civil Engineering, 1997; 25: 1.

[23]. Verschueren K. Handbook of Environmental Data on Organic Chemicals. 1983; 2nd Edn., Van Nostrand Reinhold Co., New York.

DOI: 10.9790/2402-1211017479 www.iosrjournals.org 78 | Page


https://www.who.int/water_sanitation_health/dwq/gdwq0506.pdf

Detection of Organochlorine and Organophosphorus Pesticides Residues in Water Samples....

[24]. Barcelo D, Garrigues P, Lacorte S, Lartiges SB. Degradation of Organophosphorus Pesticides and their Transformation Products in
Estuarine Waters. American Chemical Society, 1995. ISSN: 0013-936X.

[25]. Braun HE, Frank R. Organochlorine and organophosphorus insecticides: Their use in eleven agricultural watersheds and their loss
to stream waters in southern Ontario, Canada, 1975-1977. Science and Total Environment. 1980;15: 169.

[26]. National Center for Biotechnology Information. PubChem Compound Database; CID=4004,
https://pubchem.ncbi.nlm.nih.gov/compound/4004

Wahida Haque " Detection of Organochlorine and Organophosphorus Pesticides Residues in
Water Samples of Daudkandi Thana in Comilla District in Bangladesh." 10SR Journal of
Environmental Science, Toxicology and Food Technology (IOSR-JESTFT) 12.11 (2018): 74-
79

o e = = = = = - -

DOI: 10.9790/2402-1211017479 www.iosrjournals.org 79 | Page


https://pubchem.ncbi.nlm.nih.gov/compound/4004

