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ABSTRACT

Although pesticides are important not only for agttural purpose but also in the management of arebbrne
diseases. But their widespread use has resulteg-stending effects on human health. The deterndnatif the
organochlorine pesticides (OCPs) in foods suchraissfand vegetables is our interest because of theic nature,
persistence and tendency to bioaccumulate. In gpitbe ban of DDT and HCH in India, these pestsidre still
in use, both in domestic and agricultural purposks.this research work we have tried to monitor sideial
concentration level of 19 organochlorine pestici¢@CPs) including isomers of benzene hexachlaigBHC, S-
BHC, y-BHC, §-BHC), heptachlor, heptachlor epoxide, aldrip;chlordane, endosulfan | +o-chlordane,
dieldrin+p,p’-DDE, endrin, endrin aldehyde, endtketone, endosulfan Il, endosulfan sulfate, p,p’-Dp,p’-DDD,
methoxychlor and decachlorobiphenyl (DCBP) in twat$ (Asian pear and Kiwi) and three vegetablesd@e
gourd, Cauliflower and Bitter gourd) by using Gakr@matography with Electron Capture Detector(ECHuits
(Asian pear and Kiwi) and vegetables (Caulifloweidge gourd and Bitter gourd) were contaminatetiegitwith
two or more organochlorine pesticides. However, toacentrations of detected pesticides were fapwethe
maximum residue limit (MRL) values but continuoassumption of such fruits and vegetables can cdifferent
diseases in human being.
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INTRODUCTION

India is home of approximately 16% of the total ld@r population [1]. The increase in populationvgtto has led to
drastic increase in demand for food supply which Ao led to immeasurable rise in the use of gidss and
fertilizers [2]. In India 56.7% people are engageagriculture and therefore high amount of pestigics used in
agriculture [3-5]. The consumption pattern of pades in India is different from that of the regttbe world.
Approximately 2 million tons of pesticides are comsed worldwide each year, of which India accouatslfb [1].
Among the different types of pesticides, organoch® pesticides (OCPs) have been in wide use dabdaper in
cost and broad-spectrum toxicity [6]. Although kadias low rate of consumption of OCPs as comparexthter
developed nations, but their continuous and indisoate use has resulted severe health hazardik¢ljeurologic
deficits [7,8], cancer [9]—especially non-Hodgkinfgmphoma and leukemia [11] and limb defects [16H a
reproductive impairment [11]. Thus, in continuatiofi our previous work [12-14] an effort has beendmado
monitor the residual concentration level of seldabeganochlorine pesticides in Asian pear, Kiwiddd gourd,
Cauliflower and Bitter gourd.
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EXPERIMENTAL SECTION

All glasswares were thoroughly washed with deiodiim@ater and then rinsed with acetone and driedvend150
°C) for overnight before use. Solvents like acet@ustonitrile, dichloromethane, n-hexane and edlogtate were
distilled before use. Adsorbent neutral aluminerigil and charcoal were activated before use. Anbys sodium
sulfate was purified with acetone and heated fdr @ 600°C in a muffle furnace to remove possible phthalate
impurities. Purified extracts of fruits and vegeésbwere analyzed by GLC equipped with capillarfuom using
®Ni electron capture detector (ECD). A stock soltaf standard pesticides used for GC study wasupedicfrom

Dr. Ehrenstorfer Gmbh Chemicals, Germany.

1. Estimation of pesticidesin fruits

1.1Sample collection and preparation: The sample consists of 1 kg of each fruits, i.@Agear and Kiwi, was
collected from local market. Each sample was refdated at 8 and analyzed within two days of collection. In
order to measure the right concentration of peiicireaching within the human body, the househmdegssing
like- washing and peeling off covering etc. wereried out. Each fruit was washed for a few minutesler tap
water and dried with the help of filter paper. Aftying each fruit was peeled carefully, cut istoall pieces and
blended with the high speed warring blender to neakee paste.

1.2Extraction and Clean up: 50 g of fine paste of Asian pear was taken outsrgected to extraction with 100
ml [15] acetone for three times. The extract wéerkd with the Buchner funnel. The filtrate wasicentrated in
vacuum up to 5 ml and then transferred to 500 pasaing funnel. 50 ml saline water (2 %, w/v) veailed to it
and shaked for 50 min. The extract was then exdthmgto dichloromethane layer by liquid-liquid paohing
(3%x50 ml). The organic layer was separated out fthenseparating funnel and passed through a ldysodium
sulfate (5 g) and evaporated to dryness (2- 5 mljotatory evaporator. Clean up was performed Hyron
chromatography. Glass column (30x1.5x1.5 cm) wiksdfwith anhydrous sodium sulfate (2 g) + neutdalmina
(5 g) + florisil (1 g). The column was prewashedhamn-hexane. The concentrated extract was dissotvd® ml
hexane—acetone (9:1v/v) and subjected to columanale The column was eluted with 25 ml dichlororaathk
acetone (8:2 v/v). The extracts was again evaptatdryness (2-5 ml) in rotatory evaporator amélify dissolved
in 10 ml hexane-acetone (9:1 v/v) for the chromiphic analysis. Similar method was adopted foriKiw

2.(2) Estimation of pesticidesin vegetables

2.1. Sample collection and preparation: 1 kg of each vegetable, i.e. Ridge gourd, Bittaurdoand Cauliflower,
was collected from local market, refrigerated & &hd analyzed within 2-3 days of collection. Seanphs washed
for few minutes under tap water and dried withefilpaper. After drying each vegetable was chopptal small

pieces. A subsample of 50 g was separate out antbdenized with 100 ml acetonitrile [16] in a higheed

blender.

2.2. Extraction and Clean up: The blended sample of Ridge gourd was transfemtma separating funnel and
shaked gently for 1 h with 100 ml mixture of n-hegaand dichloromethane (3:2 v/v). The separatimmnél was
allowed to be held at vertical position for aboud &in to obtain two distinct layers of n-hexane and
dichloromethane. n-hexane layer was separatedTdis process was repeated three times. The tedlextract in
the layer of n- hexane was dried up to drynessf#8)5n a rotatory evaporator. The dry residue @igsolved in 10
ml n-hexane and subjected for clean up by colunukexawith florisil and activated charcoal (5:1 w/WWhe extract
was eluted with 50 ml mixture of ethyl acetate:xdree (3:7 v/v). Eluted extract was dried up to dsgg and
redissolved in 5 ml n-hexane and then injected @EED for analysis. Similar method was adopted Bater
gourd and Cauliflower.

RESULTSAND DISCUSSION

First by running the stock solution of standardg.(H, we have determined retention time and paaas for
standards corresponding to 5 ppm concentratiothdrchromatogram of standards, the peaks of difteisomers
of benzene hexachloride (BHC) were found at Rtesn.210, 5.834, 6.003 and 6.676 which corresponeBHC,
B-BHC, y-BHC ands-BHC respectively. The peaks of heptachlor and depor epoxide were noticed at Rt value
8.285 and 11.637 respectively. The peak at Rt v@ldd1 was found for aldrin. The peakyethlordane was found
at Rt value 12.934. The peak at Rt value 13.825faaisd for endosulfan | a~chlordane. Rt value of the peak of
dieldrin+ p, p’-DDE was found at 15.241. The peak®t values 16.704, 18.787 and 24.278 correspomradrin,
endrin aldehyde and endrin ketone respectively.
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The peaks of endosulfan Il and endosulfan sulfaeeviound at Rt values 17.385 and 20.584. The pehgg’-
DDD and p,p’-DDT were found at Rt values 18.173 &1d026. The peak at Rt value 26.181 was found for
methoxychlor. Rt value of the peak of decachlorbbipyl (DCBP) was found at 42.525.

During the monitoring work chromatogram of Asiarap€Fig. 2) exhibited a number of peaks from théme
peaks at the Rt values 5.83, 6.59, 8.28 and 9 8&mble with the Rt values §f BHC, 5-BHC, heptachlor and
aldrin respectively which indicated the presencg-dBHC, 3-BHC, heptachlor and aldrin pesticides in the sampl
of Asian pear.
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Fig.1. Gas Chromatogram of Standards of Organochlorine pesticides
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C:\GCM S-datalinstrumentmethod\GENERAL -PTV-ECD.meth\standard 5 ppm
Peak Table-Channel 1

Peak No| Pesticides Retention Time Area Area| %
1| a-BHC 5.21 3703640 5.8074
2 | B-BHC 5.834 1528709 2.9921
3 | y-BHC 6.003 3264915 5.761
4 | 5-BHC 6.67¢ 208535. 3.809¢
5 | Heptachlor 8.285 2292675 3.947p
6 | Aldrin 9.731 4346046 4.9554
7 | Heptachlor Epoxide 11.637 3269756 5.5584
8 | y-Chlordane 12.934 4300941 6.8968
9 | Endosulfan-1 # Chlordane 13.825 7686728 10.85
10 | Dieldrin + p,p-DDE 15.24; 75633¢ 6.692¢
11 | Endrir 16.70¢ 265590! 4.761¢
12 | Endosulfan-Il 17.385 3188425 5.123¢
13 | p,p-DDD 18.173 2250920 3.905%
14 | Endrin Aldehyde 18.787 2598185 4.61718
15 | Endosulfan Sulfate 20.584 2186191 3.7103
16 | p,p-DDT 21.02¢ 160823 3.04:
17 | Endrin keton 24.27¢ 238834, 3.703:
18 | Methoxychlor 26.181 751951 1.976
19 | Decachlorobiphenyl(DCBP] 42.525 3456786 4.1234
55572167 100

Table 1: Concentrations of pesticides evaluated through Gas Chromatogr aphy

S.No | Name of Samples Rt valye Conc. (ppm) NantbeoPesticideg
1 Asian pear 5.83 0.0059 | B-BHC
6.59 0.00099 | §-BHC
8.28 0.00067 Heptachlor
9.85 0.00023 Aldrin
2 Kiwi 9.74 0.0041 Aldrin
8.26 0.0085 Heptachlor
3 Ridge gourd 5.83 0.00109| Bp—BHC
6.67 0.00006 | 3-BHC
8.22 0.00027 Heptachlor
9.75 0.000095 Aldrin
4 Cauliflower 5.82 0.0003 | p—BHC
8.28 0.0001 Heptachlor
6.59 0.00039 | 3-BHC
9.66 0.00014 Aldrin
5 Bitter gourd 5.89 0.0021 | p—BHC
9.74 0.00033 Aldrin
8.20 0.00081 Heptachlor
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Fig. 2: Gas chromatogram of Asian pear
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Fig. 3: Gaschromatogram of Kiwi
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Fig. 4: Gas chromatogram of Ridge gourd
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Fig. 5: Gas chromatogram of Cauliflower
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Fig. 6: Gas chromatogram of Bitter gourd

In the chromatogram of Ridge gourd (Fig. 4) fouakseresembles out of various peaks at Rt valuexs 6.87, 8.22
and 9.75 was very close to the Rt valug-oBHC, 5-BHC, heptachlor and aldrin respectively which gaded the
presence of above pesticides in the sample of Rjdged.

In the Chromatogram of Cauliflower (Fig. 5) a nienlof peaks has been noticed out of which four peskRt
values 5.82, 6.59, 8.28 and 9.66 was very neahéoRt values of3- BHC, 3-BHC, heptachlor and aldrin
respectively which suggested the presence of apesticides in the sample of Cauliflower.

The chromatogram of Bitter gourd (Fig. 6) threekseat Rt values 5.89, 8.20 and 9.74 was very nedne¢ Rt
values offi- BHC, heptachlor and aldrin respectively whichigade the presence of above pesticides in the sampl
of Bitter gourd.

All the detected organochlorine pesticides and tb@ncentration levels have been reported in Tdble.

In the present monitoring study all the fruits amebetables samples were contaminated either twéowr
organochlorine pesticides. Although, the residaalcentrations were far below the MRL values préschy Codex
Alimentarius 2016 but their continuous consumptidrsuch fruits and vegetables may cause severagstisdike
cancer, neurogenetic disorder, limb defects e.t.c.
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