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ABSTRACT

The present endeavour entitlé®onitoring and Surveillance of Synthetic Pyrethmidnd Organophosphate in
Different Brands of Soft Drinks” was carried out fhe fulfilment of aforesaid with nine differermrabds of samples
viz. Pepsi, Mountain Dew, Thums up, Mirinda, Fari8arite, Limka, Coca-Cola and Slice were colleciHue total
28 samples including all nine different brands werecessed, extracted and clean up by using mudtsidues
technique, finally the insecticidal residues ofthgtic pyrethroids and organophosphate were deteechithrough
Gas Liquid Chromatography (GLC). The result obtdinere- Residues of synthetic pyrethroids:- Residofes
deltamethrin, fenvalerate, cypermethrin and permettvere recorded in 25%, 7%, 18%, and 3% of thaltoold
drink samples of different brand. Residues of oogdnosphate, insecticide:- residues of dimethoat@n@phos,
malathion, ethion and monocrotophos were recoraed5%, 14%, 11%, 11% and 7% of the total samplesotuf
drink of different brands.
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INTRODUCTION

India is the third largest consumer of pesticidéhi@ world and highest among the South Asian ceemtOver the
years pesticides consumption of India has increasedral hundred folds from 154 MT in 1953-54 tq080 MT in
1994-95. However, thereafter the consumption otigide steadily declined to the present level of13% MT
(based on 1999-2000 demand). The decline was phynteecause of ban on use of organochlorine pegicsuch
as HCH, DDT, Aldrin etc. The government of IndisshEnned the use of DDT in Agriculture from Januk®94
and that of HCH from April 1997. Up to 1995-96 timajor group of chemicals used in agriculture wesetticides
(80%) followed by fungicides (10%), herbicides (7&6)d others (3%). The consumption of insecticiahe4999-
2000 was 60%, fungicides 21%, herbicides 14% ahdret5%. It is observed that the percentage consompf
insecticides declined with simultaneous increagbénpercentage consumption of herbicides and ioleyi An area
wise consumption of pesticides show that, the sthieamilnadu, Andhrapradesh, Maharastra, PunjaijraG West
Bengal, Haryana and M.P accounts for 82% of togatipides consumption. At present Tamilnadu ihégg in
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pesticides consumtion accounting to 2500 Mt (16%ot#l consumtion) followed by Andhrapradesh, URaadesh
and Maharastra.

MATERIALS AND METHODS

The present study entitled “Monitoring and Sunagitte of Synthetic Pyrethroids and Organophosphaigfierent
Brands of Soft Drinks” was carried out by adoptihg following materials and methods.

1.Materials

a.Equipment:

(i) Single pan electric balance,

(i) Refrigerator for storage of technical gradssficides and sample extracts,
(i) Rotatory vacuum evaporator with temperatuoatcolled water bath,

(iv) GLC (Gas liquid Chromatography) GC 17A Ver.3teb

(v) Micro Syringe (10 pL capacity),

b.Glass Wares: Separatory funnel (1000 ml), Beaker (100 ml), Measucylinder (500 ml cap), Glass rod,
Absorbent column (2.5 cm ID and 15 cm long), lodilask, Garaduated test tube (10 ml), Stoppereihadgt (100
ml), Micro pipette (1 ml).

c.Chemical and miscellaneousDistilled n-Hexane, Methylene Chloride, Sodium Glde, Activated Anhydrous
Sodium Sulphate, Distilled acetone, HPLC grade xehe, HPLC grade acetone

2.Experimental procedure:
a.Sampling: 500 ml cold drink bottle of different brands @bifn sites of Kanpur City and its adjoining area ever
collected and stored in refrigerator for analytisalrk.

b.Extraction and clean up of cold drink: The extraction of cold drink sample was done byftllewing methods-

(i) 500 ml of cold drink sample was taken in orerliseparatory funnel and to this 10 gram of sodihioride was
added. The funnel was shoak to dissolve sodiunridel@ompletely,

(i) The residues were extracted thrice with methythloride (50:25:25 ml), each time shaking vigsig for 1
minute releasing the pressure intermittently.

(iii) Dry lower organic layer by passing throughoaib 1.8* anhydrous sodium sulfate supported on washed clean
wool in 4" funnel,

(iv) Combined the organic layers and concentrated05 ml using vacuum rotatory evaporator a0
Concentration step was repeated thrice in the poesef distilled hexane to remove all traces ofhyletne chloride
(v) The residues were dissolved in 10 ml graduéstitube and finally make up the volume with HRir@de n-
hexane.

c. Estimation: The multi residues of pesticides were estimatedcitordance 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.nner diameter: 0.25 ID, Column length: 30 Mgmperature: For synthetic pyrethroid: Oven = 226C,
Column = 268C, Detector = 30T, For organophosphate:Oven = 208C, Column = 258C, Detector = 28{C.
Carrier gas: Nitrogen @40mL /minute, Hydrogen @30 mil/minute, ® @30 ml/ minute,Attention 1 for 0°C &

sp and O for, OP, Column mode- 2mL/minute, Ingagctimode-Split, Split ratio-20.

d.Recovery studies: A representative sample of 50mL cold drink atle brand was fortified at 1-ppb. Level
either different standards of Organochlorine, Sgtithpyrethroid and organophosphate. The fortifadhple were
processed as per the methodology and residuesgahochlorine synthetic pyrethroid and organophospheere
estimated by GLC technique (Gas Liquid chromatolgyap
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3.Calculation: Residues level in sample was calculated asvial]
. . - As M v
Residues level img kg ™! =

dstd T M1 T W1
Where
AS=Peak area of unknown sample
Astd= Peak area of the standard
M=pL of standard injected-1pl
M=uL of sample extract injected-2ul
V= Volume of the sample extract in ml.
V= Volumeof the sample in litre.

RESULTS AND DISCUSSION

Synthetic pyrethroids:-Table-1 reveals that all the brands of cold dritdog&ound contaminated with different
pyrethroids. The results are described separatalgnthe following heads pertaining to each insétdis.

1.Deltamethrin residues- Table-1 shows that deltamethrin residues aredan Mountain Dew, Mirinda, Sprite
and Slice brand of cold drink, but their concemtratf contamination is too low i.e. ND(non detdxt&d to 0.009,

0.008, 0.009 and 0.009 pug/L respectively. Mount2énv cold drink sample only three out of six samealysed,

found to be contaminated with deltamethrin. In mda cold drink samples showed 50% contaminatiomge of

0.007 to 0.008 pg/L. In Sprite and slice cold drs@mnples also found to be contaminated with 50%taf samples
analysed. Pepsi, Thums-up, Fanta, Limca and Coleabcands not found contaminated with deltamethrin.

2.Cypermethrin residues:- Results show (table-1) that only Mirinda, Spritel &lice brands of cold drink found to
be contaminated with cypermethrin. While their leseconcentration are very low i.e in range ofG200.009 and
0.008 ug/L respectively. The Pepsi, Mountain-DeWwyis-up, Fanta, Limca and Coca-cola drink samplesat
found contamination with cypermethrin.

3.Permethrin residues:- Summary table-1 reveals that out of nine brandg onk brands of cold drink samples
found to be contaminated with permethrin. Two Fatlal drink samples analysed and one samples camdsed
with permethrin in low concentration i.e 0.008ugRepsi, Mountain Dew, Thums-up, Mirinda, Spritemta,
Coca-Cola and Slice brands of cold drink not foaodtaminated with Permethrin.

4.Fenvalerate Residues:Summary table -1 reveals that only two brand ofl abink i.e Sprite and Slice drink was
contaminated with Fenvalerate insecticide. Theieleof concentration was also found to be low (0.QGy/L),
others brands of cold drink showed not detectiofen¥alerate pyrethroid. The report published byYeGSentre for
Science and Environment) on the presence of j@ssicin packaged water and soft drinks created omby
awareness but also over reaction by public conisigghe seriousness of the matter, the governmamdtituted a
joint parliamentary committee. Committee recordédttthe findings of CSE are correct on the presesfce
pesticides in carbonated water in respect of teeemaples each of 12 brand products of Pepsi and Colza CSE
analysed 36 samples of different brands producfepki and Coca-Cola and tested for 32 most usstitides of
India (16 OG 12 OR and 4 SE). CSE detected lindane and Chlorpyrifos in allsaéénples, malathion in 35 and
DDT and its metabolites in 29. Synthetic Pyrethsaicere not found in any of the 36 samples. Sonteefamples
were also independently analysed at CFTRI Mysok @RL (Central Food Laboratory) Kolkata and theuhess
were confirmed by the use of GC-MS [1].

Organophosphorous insecticides:Twenty eight cold drink samples were collecteddifferent brand and they
were found contaminated with organophosphorousctitides. The results are described separately rutice
following heads.

1.Dimethoate residue:-Summary table -2 shows that dimethoate are fourddaontain Dew, Mirinda, Fanta and
Sprite brand of cold drink. In Mountain Dew coldrdk out of four samples, only two samples were apnhated
with dimethoate in concentration of 0.006 and O04/2 respectively. Mirinda cold drink three samplesre
contaminated within range of 0.006, 0.007 and 040§&. respectively. One samples of mirinda coult deiected
dimethoate. Fanta drink also found contaminatedh @itnethoate in range of 0.009 pg/L. Sprite colohkdwas
found contaminated in range of 0.008 pg/L. One sasnpach of both Fanta and Sprite cold drink wasmdonot
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contaminated with dimethoate. Pepsi, Thums-up, Bimcoca-Cola and Slice cold drink were found fresmf
dimethoate concentration.

2.Quinolphos residue:- Summary table -2 shows out of nine brands of ciidk only three brands were found
contaminated with quinolphos. Results shows Pemsicowas contaminated with quinolphos in range.004 and
0.006 pg/L respectively. Mountain Dew cold drinlogled in only one sample contaminated with quinaspivbile
other two samples showed not any detection of dpias. In sprite drink one sample was contaminatednge of
0.012 pg/L. There are reports regarding the presefitiCH and DDT in drinking water samples collecfeom
Faridabad, Bhivani, Thajjor, Rohtak, Hissar andtkah Few of the samples have also been reportembritain
residues of quinalphos, chlorpyriphos and DDVP.yOmbe samples showed the residues above MRL (3ippb)
respect off-HCH, while 13 out of 30 exceeded WHO permissibtétiof DDT i.e ppb [2].

3.Malathion residues:-Summary table-2 showed that only two cold drink nidraout of nine brands was
contaminated with melatherion. Pepsi and Mountagwxold drink, total 10 samples analysed and ohred
samples were found to be contaminated with Malatliorange of 0.013, 0.021 and 0.016 pg/L. Agnihetral.
[1993] reported that pesticide application in agjtiere affects the quality of river and ground wd&j. Samples of
ground water, drain water, soil, sub-soil and riwvexter were contaminated with residues of DDT, H@ltirin,
Heptachlor, Malathion, Methylparathion, Quinolptessl Monocrotophos.

4.Ethion residue:- Results showed that total 28 samples of cold dvieke analysed for ethion insecticides and
only three samples were found contaminated in rarige011, 0.008 and 0.006 pg/L respectively. MainiDew
cold drink contained ethion residues in only twmpées out of six. One samples of Fanta drink cowtgiethion in
concentration of 0.006 pg/L.

5.Monocrotophos residues:Summary tables-2 results showed that only two sesnpt Mountain-Dew cold drink
found to be contaminated with ethion in very lomcentration of 0.003 and 0.001 pg/L. Other brarfdsotl drink
could not be detected monocrotophos insecticidathaR et al. [1992] and Prabhaker [2003] repotied out of
the 322 samples of ground and surface water, 1®plea were contaminated with DDT residues, 149 sesnpith
the HCH, 88 samples with endosulfan and 93 sampléh other commonly used organochlorine and
organophosphorus pesticides [4, 5].

Table:1 Conc. of synthetic pyrethroids in cold drirks (ug/L)

Name of Brands Delta methrin  Cypermethrin  PermethriFenvalerate

Pepsi ND ND ND ND
Mountain Dew ND-0.009 ND ND ND
Thumps UP ND ND ND ND
Mirinda ND-0.008 ND-0.009 ND ND
Fanta ND ND ND-0.008 ND
Sprite ND-0.009 ND-0.009 ND ND-0.009
Limca ND ND ND ND
Coca Cola ND ND ND ND
Slice ND-0.009 ND-0.008 ND ND-0.009

Table: 2 Conc. of organo -phosphate insecticides @old drinks (ug/L)

Name of Brands Dimethoate  Quinolphos  Malathion d&fthi  Monocrotophos

Pepsi ND ND-0.008  ND-0.013 ND ND
Mountain Dew ND-0.012 ND-0.007 ND-0.021 ND-0.011 19mOo3
Thumps UP ND ND ND ND ND
Mirinda ND-0.008 ND ND ND ND
Fanta ND-0.009 ND ND ND-0.006 ND
Sprite ND-0.00¢ ND-0.01Z ND ND ND
Limca ND ND ND ND ND
Coca Cola ND ND ND ND ND
Slice ND ND ND ND ND
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CONCLUSION

From the forgoing study it is concluded that cotihkl of different brands was found to be contamedatvith above
mentioned pesticides. HCH was found to be domimamtaminant followed by DDT, Dicofol, Endosulfandan
chlorpyriphos. Syntheitic Pyrethroids and organoggthates were also found in some cold drink samples
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