Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 4(8):3934-3938

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

To studies organochlorine insecticides in differenbrands of cold drinks
P. K. Pankaj', Prasann Kumar”, R. C. Nigan? and P. K. Mishra®

!Department of Soil Science and Agricultural Chergjganaras Hindu University, Varanasi.
’Department of Plant Physiology, Institute of Agtiatal Sciences, Banaras Hindu University,
Varanasi
3Department of Soil Science and Agricultural Chempjsthandra Shekhar Azad University of
Agricultural and Technology, Kanpur.

ABSTRACT

The present endeavour entiti€d studies organochlorine insecticides in difféderands in cold drinks in different
brands in cold drinks was carried out for the flaifent of aforesaid with nine different brands ofngdes viz. Pepsi,
Mountain Dew, Thums up, Mirinda, Fanta, Sprite, kinCoca-Cola and Slice were collected. The toBas@mples
including all nine different brands were processed{racted and clean up by using multi- residuehnejue,
finally the insecticidal residues of chlorinated dngcarbons and were determined through Gas Liquid
Chromatograph (GLC). The result obtained are-Td#&@H-100% samples of cold drink of different bramwdsre
found contaminated with HCH residues. In maximumpasy-isomers (Lindane) were detected. The concentration
was found below its MRL value (3ug/L). ResidueB®T including pp-DDT, op-DDT, pp-DDE, OP-DDE and-pp
DDE were found in 50% of the total samples of dhffie brands of cold drink. pp-DDT and op-DDT weraim
contaminant. The concentration was found withinirtisafe limit (1ug/L). Residues of dicofol, endéenl and
Chloropyriphos were found in 48%, 6G2%d 46% of the total cold drink samples of differerands .
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INTRODUCTION

Ground water and river water contamination is atemaif concern, as the contaminants, especiallfigigss, may
find their way into drinking water. This results énhealth hazard to the consumers, as ground w&atBe main
source of potable water in most parts of India. Tgresence of organochlorine pesticide residuesod f
commodities water [2], mother's milk, dairy milk duanimal feed, human blood. The organochlorinedticides

(DDT, HCH, Aldrin, Endrin) have been banned in motthe developed countries due to their persistatire or
due to the toxicity of one of their metabolites. eandrin-epoxide. Endosulfan is the only organoghk insecticide
still used the world over. In India, although DDashbeen banned for use in agriculture, it is stifld for control of
vectors in public health. HCH was banned for usagriculture in 1998 and linden is recommendedsrplace. In
spite of this there are reports of the presendbexfe insecticides in various commodities suchills emimal feed
and vegetables. The presence of small amountgyahochlorine insecticides (Mohapagtaal, 1995) in agriculture
areas in rural India indicates regular use of tleesepounds. Organochlorines pesticides were fonradl the major
rivers of India. Some scientist also reported th@H was found in high concentrations in surfacdireents from

the river Kaveri, South India, confirming the exdare use of HCH in these areas. There are repottseiliterature
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on the analysis of pesticide residues in water.oRepare also available on the detection of orghlwoines in
Malaysian river systems and in samples of watatinsent and fish in Turkey. The threat of pesticideground
water is that any toxic chemical present will redloh drinking water system, which may prove to heniful for
human consumption. Various organisations and gowents all over the world are making efforts to nbanthe
contamination of water and attempts are being ntadeheck the flow of effluents from agriculturaklffis into
rivers and streams so as to reduce drinking wateramination. This paper presents results frommribaitoring for
the presence of organochlorine insecticides inkdro water in and around Delhi and in ground wateed for
irrigation in areas adjoining Delhi.

MATERIALS AND METHODS

The present study entitled “Monitoring of pesticidsidues in different brands of cold drink wasriear out by
adopting the following materials and methods.

1. MATERIALS

a.Equipment: Single pan electric balance, Refrigerator forrage of technical grade pesticides and sample
extracts, Rotatory vacuum evaporator with tempeeatontrolled water bath, GLC (Gas liquid Chromaapiny)

GC 17A Ver.3model, Micro Syringe (10 pL capacity),

b.Glass Wares: Separator funnel (1000 ml), Beaker (100 ml), Meimguicylinder (500 ml cap), Glass rod,
Absorbent column (2.5 cm ID and 15 cm long), lodilask, Graduated test tube (10 ml), Stopperechdgli (100
ml), Micro pipette (1 ml).

c.Chemical and miscellaneousbDistilled n- Hexane, Methylene Chloride, Sodium @fde, Activated Anhydrous
Sodium Sulphate, Distilled acetone, HPLC grade xehe, HPLC grade acetone

2. EXPERIMENTAL PROCEDURE:
(a) Sampling: 500 ml cold drink bottle of differdmtands of from sites of Kanpur City and its adijognarea were
collected and stored in refrigerator for analytiealrk.

(b) Extraction and clean up of cold drinkhe extraction of cold drink sample was done byftlewing methods-
(a-500 ml of cold drink sample was taken in one Igeparatory funnel and to this 10 g. of sodium iitiowas
added. The funnel was shoak to dissolve sodiumridelcompletely (b- The residues were extracted thrice with
methylen chloride (50:25:25 ml), each time shakiigprously for 1 minute releasing the pressurerintgently. (c-
Dry lower organic layer by passing through abo6t*lanhydrous sodium sulfate supported on washed eleah

in 4'* funnel, (d- Combined the organic layers and concentrated tarl).Bsing vacuum rotatory evaporator at 40
°C. concentration step was repeated thrice in tlesgurce of distilled hexane to remove all tracesethylene
chloride,(e- The residues were dissolved in 10 ml graduatetttde and finally make up the volume with HPLC
grade n-hexane.

(c) Estimation: The multi-residues of pesticides were estimateacitordance with the following analytical process
and the specific parameter of GLC for particulaseicticide.Instrument: (GLC Shimadzo 17 A ver.3 model,
Detector =ECD (electron capture detector) equippigd N°%). Column: (Capillary column D B-1Film thickness,
0.25 pm.Inner diameter: 0.25 ID, Column length: 30 rifemperature: Oven = 200°C, Column = 250°C,
Detector = 28(C. Carrier gas: Nitrogen @40mL /minute, Hydrogen @30 mL/minute, ® @30 mL/ minute,
attentionl for 0°C & sp. and O for OP, Column mode- 2mL/m@&unjection mode-Split, Split ratio-20.

(d) Recovery studies: A representative sample of 50mL cold drink a€le brand was fortified at 1-ppb. Level
either different standards of Organochlorine, Sgtithpyrethroid and organophosphate. The fortifadhple were
processed as per the methodology and residueggahaochlorine synthetic pyrethroid and organophospheere
estimated by GLC technique (Gas Liquid chromatoigyap

(e) Calculation: Residues level in sample was calculated asvil]
Az M v

dstd T M1 T W1
AS=Peak area of unknown sample

Astd= peak are of the standard

M=puL of standard injected-1puL

Residues level imng Kg ' =
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M-, of sample extract injected-2pL
V= volume of the sample extract in mL.
V= Volumeof the sample in litre.

RESULTS AND DISCUSSION

1. HCH residues:- Twenty eight cold drink samples were collected frgarious locations and monitored for
residues of various isomers of hexa- chlorocyclanex Results are summarized Table -6 shows thtiteatiamples
of different brands of cold drink were found to dmtaminated with HCH. The total HCH contaminatiocluding

a, B, Y and?® isomer varied from 0.016 to 0.212 ug/L in pepsirtat of cold drink. Similarly, in Mountain —dew cold
drink samples contained the residues of varioumée of HCH in the range of 0.181 to 0.331 pg/LtHams up
cold drink samples contained the total HCH residftemn 0.092 to 0.232 pg/L. While in Miranda coldirde
samples contain the total concentration of HCH aedhrirom 0.107 to 0.261 pg/L. The total HCH inclugliall
isomers in Fanta cold drinks samples containeddbiglues in the range of 0.105 to 0.312ug/L. Int8mold drink
samples total HCH Varied from 0.112 to 0.285 pihile in case of Limca cold drink samples contaidéterent
isomers of HCH in range of 0.083 to 0.125 pg/LClica-cola drinks samples were also found contaexihatth a,

B, Y and® HCH residues varied from 0.022 to 0.0243 pg/LSlice cold drink samples contained HCH residues in
range of 0.103 to 0.0346 pg/L. Kumar et al. [1998jved to lakes at Jalmahal and Mohalon aroundidapring
1985-86 [7]. These lakes were characterized by figghproductivity and were selected because df thgortance
as recreational areas. These lakes were found roordted with moderate to high levels of residuedlifferent
insecticides. In Jalmohal lakes, the total orgatwate insecticides were in the range from 0.18.%® ppb. In both
lakes, residues of DDT exceeded the recommendéddfrwater quality criteria. Mahapatra et al. [B)%ound that
the ground water from rural area near Farrukhalmadhe vicinity of Ganga rivers was contaminatedhwit
organochlorine insecticides [8Y-HCH concentrations were well below the MRL vall@tal DDT (ND-1.657
ppb). Aldrin and dieldrin (ND-0.908 ppb) and heptiac (ND-0.129 ppb) were higher than their respectRL
values in some samples of drinking water. Kulshitesi1989] reported average residues of total HEF2 (ppb.)
and DDT (21.9 ppb.) in Kshipra river whereas averagsidues of total DDT (14.47 ppb.) were founchéoin
Chambal river [6]. Baker et al. [1990] monitore@ thrganochlorine insecticides in 92 water sampleheoMahala
reservoir, situated at Jaipur [4]. All water saegpWere found to be contaminated with organochoirisecticides
which were in the range from 1.07 to 81.23 ppbHHCH was most frequently (91%) distributed pestsidvith
concentration ranging from 0.10 to 44.72 ppb fokoMby a —HCH (88%) ranging from 0.11 to 20.12 ppb.

2. DDT Residues- Table-1 reveals that Pepsi cold drink samplegevieund to be contaminated with total DDT in
range of ND to 0.062 pg/L. Out of 4 Pepsi sampldg two samples were contaminated with pp-DDT apeD®T
isomers. Six mountain dew cold drink samples wae &und contaminated in range of ND to 0.081 p@ut of
six samples only two samples mainly contained opFlddd pp-DDT isomers (table-1).In Thums up colchkri
samples also found contaminated with DDT isomensainge of ND to 0.073 pg/L. Only two cold drir&nsples
out of four analysed, showed contaminated with agyDDT isomers. The Mirinda cold drink samples tbtal
DDT concentration was ND to 0.064 pg/L and one damghowed only pp DDT and op-DDT isomer. Whileitgpr
cold drink samples the total DDT concentration i@snd in range of ND to 0.042 ug/L. In Limca coldnd
samples the total DDT contamination was recordemunge of ND to 0.063 ug/ L including op-DDT, pp-Dnd
pp-DDE isomers. In Coca cola cold drink samples aiuwo samples only one sample was found contiztial
DDT from ND to 0.068ug/L. In Slice cold drink saraplwere also found contaminated with total DDTange of
ND to 0.085 pg/L including pp-DDT and op-DDT isormén one samples. Rao et al. [1986] reported th@ DD
residues in Yamuna river to the extent of 2.15 [{flj. Water samples from Yamuna River showed DDSicees
ranging from 0.062-0.963 ppb [1].

Endosulfan residues:- Summary table-1 revealsRbasi, Mountain Dew ,Thumsup, Mirinda, Fanta, gptiimca,
Coca cola and Slice cold drink samples also fowrtaminated with total endosulfan including endtatue and
endosulfand isomers, Endosulfan isomers contains only omapsss of Mountain Dew and one samples of
Mirinda cold drink, out of twenty eight samples different cold drinks. Summary table-1 also showwatt
quantitatively Mirinda, Thumsup and Mountain Deadh more quantity of total endosulfan (ND to Q.3W®/L )

in comparision other brands of cold drink samgB to 0.008 pg/L) in comparision other brands ofdcdrink
samples (ND to 0.008 ug/L). Prabhaker et.al. [20@Rprted that out of the 322 samples of ground samfhce
water, 105 samples were contaminated with DDT tessid149 samples with the HCH, 88 samples with suitin
and 93 samples with other commonly used organddeoand organophosphorus pesticide [9]. Kathpall et.
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[2004)] analysed water sample from Keoladeo Nati&®ark Bharatpur and found that in the all watmple, total
residues of HCH, DDT and endosulfan ranged frond&600.199, 0.014-0.560 and 0.00020-0.039 ppb réispbe

[5].

Chloriphos residues- Summary table -1 reveals that Pepsi colshkdsamples were found to contain
Chlorpyriphos in the range of ND to 0.126 pg/L.Hapsi only one sample was contaminated out of dauorples
analysed. Mountain Dew cold drink also found coriteated in range of ND to 0.21 pg/L in all three gées
except one samples not detected chlorpyriphos fticgde In Thums up brand of cold drink samples vebd
chlorpyriphos residues in range of ND to 0.081 u@fly one sample out of four showed their preseMignda,
Fanta, Sprite, Limca, Coca-cola and Slice coldldgamples also found to be contaminated with clytippos in
very low concentration i.e. ND to 0.08 pg/L in caamigon to other brands of cold drink. The repofblighed by
CSE on the presence of pesticides in packaged vaaigrsoft drinks created not only awareness but aler
reaction by public considering the seriousnesshef matter, the government constituted a joint aartintary
committee. Committee recorded that the finding<C8E are correct on the presence of pesticides rivonated
water in respect of three samples each of 12 bpanducts of Pepsi and Coca Cola. CSE analysed i8flea of
different brands products of Pepsi and Coca-Cothtasted for 32 most used pesticides of India (83 @2, OR
and 4 SE). CSE detected lindane and chlorpyrifos in alsaénples, malathion in 35 and DDT and its metalmlite
29. Synthetic Pyrethroids were not found in anyhef 36 samples. Some of the samples were alsoeéndeptly
analysed at CETRI mysore and CFL Kolkata and thelt® were confirmed by the use of GC-MS [3].

Dicofol residues:- Summary table-6 reveals thattld brands of cold drink also contaminated witbofibl

insecticide. Their contamination in Pepsi cold Knvas in range of ND-0.08ug/L. Two samples not weze from
of dicofol residue (Table-1). In Mountain Dew cathlink also indicate same quantity of residues N®. to

0.08ug/L and and found 50% contamination in allsxples of mountaindew. In Thums up brand of cioidk,

contamination of dicofol was also found in the ram§ ND to 0.08 pg/L in only two samples, out ofif@nalysed.
Mirinda, Fanta, Sprite and Limca brand of cold Bréamples showed low amount of concentration i2. td 0.06,
0.051, 0.062 and 0.013ug/L respectively. While CGcda brand of cold drink found free from dicofa@sidues.
Two Slice cold drink samples was analysed and aengpte was found contaminated (0.08ug/L) with ditafiod

others free from dicofol residues. Many scientisggorted the residues of DDT, HCH, Aldrin, Dieldand Dicofol
in water samples from various sources in variouscentrations [2]. The contamination of water waghkst in
samples collected from tanks followed by open wéllbe wells>canal river>ponds/lakes. Residues off Gibd
HCH have also found to be reported from variougersrof AICRP on pesticide residues.

Table: 1 Conc. Of organochlorine insecticides in dd drinks (ug/L)

Name of Brands Total HCH Total DDT Total Endosulfan Chlorpyriphos Dicofol
(Mean Value) (Mean Value) (Mean Value)
Pepsi 0.016-0.212 ND-0.062 ND-0.026 ND-0.126 ND-0.08
Mountain Dew 0.181-0.331 ND-0.081 ND-0.136 ND-0. 21 ND-0.08
Thumps UF 0.092-0.23: ND-0.07: ND-0.371 ND-0.0¢€1 ND-0.0¢
Mirinda 0.107-0.261 ND-0.075 ND-0. 215 ND-0.04 ND-0.06
Fanta 0.105-0.312 ND-0.064 ND-0.081 ND-0.06 ND-0.051
Sprite 0.112-0.285 ND-0.042 ND-0.042 ND-0.06 ND-0.062
Limca 0.083-0.125 ND-0.063 ND-0.038 ND-0.02 ND-0.013
Coca Cola 0.022-0.243 ND-0.068 ND-0.008 ND-0.08 ND
Slice 0.103-0.346 ND-0.085 ND-0.073 ND-0.032 ND-0.08
CONCLUSION

From the forgoing study it is concluded that cotihkl of different brands was found to be contamgdatvith above
mentioned pesticides. HCH was found to be domiramtaminant followed by DDT, Dicofol, Endosulfandan
chlorpyriphos. Residues of DDT including pp-DDT,-OpT, pp-DDE, OP-DDE and pp-DDE were found in 50%
of the total samples of different brands of coldnklr Pp-DDT and op-DDT were main contaminant. The
concentration was found within their safe limit ¢Ily). Residues of dicofol, endosulfaand Chloropyriphos were
found in 48%, 60%nd 46% of the total cold drink samples of différerands
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