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ABSTRACT

Multi-class pesticides viz. isomers of benzene ttdgade @-BHC, -BHC, y-BHC and §-BHC), heptachlor,
heptachlor epoxide, aldring-chlordane, endosulfan-k~chlordane, dieldrin+p,p’-DDE, endrin, endrin aldgtie,

endrin ketone, endosulfan I, endosulfan sulphaie;DDT, p,p’-DDD, methoxychlor, decachlorobiphéfyCBP)

and synthetic pyrethroids were monitored by an mapd extraction method froapple (Malus domestica pyrus
(Pyrus calleryana), grapes (Vitis vinifera), sweeange (Citrus sinensis) and guava (Pasidum gugjasing Gas
Chromatography coupled with Electron Capture Daie¢ECD). In the sample of apple three pesticideBHC,

aldrin & malathion ; in pyrus four pesticidgsBHC, aldrin, heptachlor epoxide & malathion; in egt orange four
pesticides-BHC, aldrin, heptachlor epoxide & malathion ; iugva four pesticideg-BHC, aldrin, heptachlor
epoxide & malathion and in grapes two pesticiddsHC & aldrin were found. All the results were caangd with

Codex MRLs. It was found that all fruits were skfe human consumption. Only the residual conceitrabf

malathion was higher than MRL value. It can causgosis health hazards to human health and envirariras

well so its use on fruits should be limited.
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INTRODUCTION

Importance of fruits in human diet is well recogrdzThey have important role in the diet for maintereanthealth
and prevention [1] of diseas€hey are essential sources of vitamins, mineradsaamioxidants. India is the second
largest fruits producer in the world@o obtain the better yield and quality of fruitsvéde range of pesticides (13—
14%) are applied during the entire period of groaitl sometimes even at the fruiting stage [2]. M&sgarchers
have reported the pesticide residues in varioussfincluding banana, mango, apple, peach, watemmehelon,
grapes, orange, lemon, pear, pineapple, strawbespberry, kiwi, beet, papaya and litchi etc. £3-4nd in some
samples concentrations of pesticide residues baea found more than maximum residue level (MRAlues
recommended by European union (EU), world healgaoization (WHO) and food and agricultural orgatica
(FAO). Long term consumption of such fruits cansmseveral diseases in human, like immune supprefks],
neurological dysfunction [14], endocrine disrupt]i$], reproductive abnormalities [16] and carcirofh7]. Thus,
in continuation of our previous work [18-21] in tipeesent study it has been planned to monitor ésédual
concentration level of selected multi-class pedéigiesidues in five fruits namely apple, pyruspgs sweet orange
and guava.
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EXPERIMENTAL SECTION

Materials

All glassware were thoroughly washed with deionineder and then rinsed with acetone and dried anq50°C)
for overnight before use. Solvents like acetonehldromethane, ethyl acetate and n-hexane werdlatisbefore
use. Adsorbent neutral alumina, florisil and chafceere activated before use. Anhydrous sodiumaslivas
purified with acetone and heated for 4 h at 800in a muffle furnace to eliminate possible phttalanpurities.
Purified extracts of fruits were analyzed by GLCuipged with capillary column usinfNi electron capture
detector (ECD). A stock solution of standard pédtis used for GC study was procured from Dr. Ehoefes
Gmbh Chemicals, Germany.

Sample collection and preparation

Samples consist of 1kg of each fruit, i.e. Ap3eapes, Pyrus, Guava and Sweet orange, was cdllfotm local

market. Each sample was refrigerated°a &nd analyzed within two days of collection. Inl@rto determine the
right concentration of pesticides reaching withie thuman body, the household processing such dsingaand

peeling off covering etc. were carried out. Eacfitfivas washed for few minutes under tap waterdxietl by using

filter paper. After drying each fruit was peeleddasut into small pieces. After that these fruitsevblended with
the high speed warring blender to make a fine paste

(A) Extraction for apple, pyrusand grapes

50 g fine paste was taken out from the fruit sangflapple and subjected to extraction with 300a#tone (
3x100 ml) . The extract was filtered with the heflBuchner funnel. The filtrate was concentratedasuum up to
5 ml and then transferred to a 500 ml separatingdl 50 ml saline water (2%, w/v) was added draksn for 50
min. The extract was exchanged into dichloromethager by liquid-liquid partitioning (3x50 ml). Therganic
layer was separated out from the separating fusmmelpassed through a layer of sodium sulphate. (bhg extract
was evaporated to dryness (2-5 ml) in rotary evaporThe concentrated extract was redissolve in 10 imxane.
Similar procedure was adopted for pyrus and grapes.

(B) Extraction for sweet orange

50 g fine paste, 250 ml ethyl acetate and 80 g dmolg sodium sulphate was taken in a warring bleadd
mixture was blended for 5 min. The obtained suspenwas filtered with the help of Buchner funneldatimen
filtrate was passed through the layer of sodiurplsate (20 g). The obtained extract was concenttateldyness (2-
5 ml) by using rotary evaporator. The volume of&st was then adjusted by n-hexane to 10 ml.

(C) Extraction for guava

25 g blended sample of guava was macerated witg &6 sodium sulphate in warring blender. The maeera
sample was extracted with 100 ml acetone (2x50bmilising separating funnel. Extract was filtereahaentrated
up to 50 ml and subjected to liquid-liquid partiting with 50 ml ethyl acetate for three times aftduting with 10
% aqueous NaCl solution. The extract was concetrap to 2-5 ml by using rotary evaporatbinally the
concentrated extract was re-dissolved in 10 mixahe.

Purification:

Purification of extracts was carried out by usimfuon chromatography. Columns were packed witleasitjel and
activated charcoal (5:1 w/w). Extracts were eluteith 25 ml mixture of acetone: hexane (1:9 v/v).tekf
concentrating, final volumes of the elutes were en@d10-15 ml for analysis by gas liquid chromaaqdny.

RESULTSAND DISCUSSION

In Gas-Liquid Chromatographic analysis, chromatogrardrawn between response (mv) and retention tinie (R
First by running solution of standards, we havesdeined retention time and their peak areas coorefipg to 5
ppm concentration.

Gas chromatogram (Fig.1) of standard pesticidesbégt the peaks of different isomers of benzeneabbloride
(BHC) at Rt values 5.210, 5.834, 6.003 and 6.676chvitorrespond tax-BHC, B-BHC, y-BHC and §-BHC
respectively. The peaks of heptachlor and hepta@goxide were found at Rt value 8.285 and 11.@&3pectively.
The peak at Rt value 9.731 was found for aldrire pbhak ofy-chlordane was found at Rt value 12.934. The peak a
Rt value 13.825 was found for endosulfan &-ehlordane. Dieldrin + p,p’-DDE exhibited peak18.241. The
peaks at Rt values 16.704, 18.787 and 24.278 gumesto endrin, endrin aldehyde and endrin ketespeactively.
The peaks of endosulfan Il and endosulfan sulpivate found at Rt values 17.385 and 20.584. Thesehg,p’-
DDD and p,p’-DDT were found at Rt values 18.173 &1d026. The peak at Rt value 26.181 was found for

540



Devendra Kumar and Preeti Kulshrestha

J. Chem. Pharm. Res., 2016, 8(8):539-545

methoxychlor. The Rt value of the peak of decadigthenyl (DCBP) was found at 42.525. The peak for
malathion [22] has been reported at RT value 10.800

DBUSSTY

Fig. 1: Gas Chromatogram of standard of organochlorine pesticides

Table No 1: Rt values and peak areas of standard organochlorine pesticides cor responding to 5 ppm concentration

Chromatogram Info:
File Name
‘Ongin
Project

Sample Info:
Sample 1D
Sa

mple
inj. Volurme [mi]

mv]

Peak Pesticides Ret. Time Area Area %
1 a-BHC 5.210 3703640 5.8074
2 B-BHC 5.834 1528709 2.9921
3 y-BHC 6.003 3264915 5.761
4 3-BHC 6.676 2085353 3.809¢
5 Heptachlor 8.285 2292674 3.9475
6 Aldrin 9.731 4346046 6.9554
7 Heptachlor Epoxide 11.637 3269756 5.5584
8 y-Chlordane 12.934 4300941 6.8968
9 Endosulfan-l # Chlordane 13.825 7686728 10.8%
10 Dieldrin,+ p,p' DDE 15.241 756334 10.6925
11 Endrin 16.704 2655909 4.7616
12 Endosulfan-II 17.385 318842% 5.3839
13 p, p-DDD 18.173 225092( 3.905b
14 Endrin Aldehyde 18.787 259818p 4.6178
15 Endosulfan Sulphate 20.584 2186191 3.7103
16 p.p-DDT 21.026 1608239 3.047
17 Endrin ketone 24.278 238834p 3.9727
18 Methoxychlor 26.181 751951 1.976
19 DCBP 42.525 34567864 5.359b

55572167 100

standard

- malathion
1

| CAlris32 Lite\WORK1\DATA\standard - malathion - 17-Mar-2008 001.PRM

Acquired
¢ eiris32 lite\Projects\Work1.PRJ

By

Amount

File Created
Acquired Date

3/17/2009 3:08:33 PM

54

ISTD Amount  : O
L4

Dilution

3/17/2009 3.08:33 PM
TP

40

Fig. 2: Gaschromatogram of standard malathion
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Table No 2: Rt values and peak ar eas of melathion standard [22] corresponding to 5 ppm concentration

Peak No.| Reten. Time[min] Area[mV.5] Height [mvArea[%] | Height [%]
1 1.720 752.370 68.253 18.9 29.6

2 2.277 409.213 18.351 10.3 7.9
3 10.800 2824.911 144.254 70.9 62.5
Total 3986.494 230.858 100.0 100.0

On comparing the chromatogram (Fig.3) of apple wsidndards it has been noticed that three peaks aalue

5.84, 9.71 and 10.86 were very close
pesticides are present in the apple.

BtBHC, aldrin and malathion respectively which iratied that these

CIL./ SATF Panjab University Chandigarh

Samplc HFHeader

Data File: P-1
Original Data Path: CAGCMS -data\YEAR 2015\8EP-1503
Sample Type: Unknown
Sample ID: 1
Smnple Nane
Acquisition Date: 09/03/15 11:16:04 AM
Run Time(min): 20.52
Tnjection Vohone(l) 1.00
Scans: 12310
)

Low Mass(n/z):
High MassGn/z):
Instrument Method:

o
C:AGCMS -data\instrument method\GENRAL -PTV-ECD.meth

o144 0 86
a0
T
o711 k i i

o
2
o
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Time (min)

Fig. 3: Gas chromatogram of apple

In the chromatogram (Fig.4) of pyrus four peakRuavalue 5.84, 9.76, 10.85 and 11.60 were vegr te the Rt

values off-BHC, aldrin, malathion and heptachlor epoxidepeetively which suggested that the above pesticides

were present in the pyrus.

CIL/ SATF Panjab Universily Chandigarh
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Data File:
Original Data Path:
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sample ID:
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Run Time(min)
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Scans

Low Mass(nv/z):
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RT. 0.00-20.52 SM TG
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Relative Intensity
S e
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1
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20.52

1.00

12310

o

(o]
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NL:

Channel 2
Analog P2

1160 15.83 1705 17.03 1874 1056
T s

013 10.86
©.7610,11 |

T T
1o ES
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T
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Time (min)

T T
1a
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Fig. 4: Gas chromatogram of pyrus

In the chromatogram (Fig.5) of sweet orange fmeaks at Rt value 5.85, 9.76, 11.65 and 10.85 wameclose to
the Rt value of8-BHC, aldrin, heptachlor epoxide and malathion eespely which indicated the presence pf
BHC, aldrin, heptachlor epoxide and malathionfire $ample of sweet orange.

542



Devendra Kumar and Preeti Kulshrestha

J. Chem. Pharm. Res., 2016, 8(8):539-545

CIL/ SAIF Panjab University Chandigarh

Sam ple H. lex
-3

Data File
Original Data Path
Sample Type:
s

ain)
hume(ub:

Low MassGn/z)
Ilizh Mass(n/z
Instrument Method

Reldive blensly

g5 583017 926

CAGCMS -data\ YEAR 201 5\SEP-1503
Unknown
1

00/03/15 12-18-38 PM

o
CAGCMS -data\instrument method \GENRAL-PT V-ECD.meth

1240

e -
i

»
585537 ese

In the chromatogram (Fig.6) of guava four peakRtatalue 5.84, 9.76, 11.64 and 10.84 were very tethe Rt
values off-BHC, aldrin, heptachlor epoxide and malathion eesipely which indicated that these pesticides were

present in the guava.

Fig.5: Gaschromatogram of sweet orange

CIL./ SATF Panjab University Chandigarh

Data File

Original Data Path:
Sample Type:
Sample ID:
Sample Name:
Acquisition Date:
Run Tine@nin:
Tnjection Vohume(ul):
S cans:

Low MassGn/z):
High MassGn/z):
Tnstrizment Meth od

RT: .00 2o.s2 SME TG

i

Relahe hlendly
008 Y
858 008

0.38 1.52 i

]

3

Sample Header
P-a

CAGOMS -data\ Y AR 201S\SEP-15W03
Unknown
1

09/03/15 12:46:14 PM
20.52

100

12310

o

o
CAGOMS —datalinstrmment meth od\GFNR AT.-PTV-FECT: meth

2.3

In the chromatogram (Fig.7) of grapes two peakRtatalue 6.64 and 9.74 were very close to thedRias of-

Fig. 6: Gas chromatogram of guava

BHC and Aldrin respectively which indicating theepence 08-BHC & aldrin in the sample of grapes.

CIL/ SATITF Panjab University Chandigarh

Sample Header

Data File:
Original Data Path
Sample Type:
Sample TT:
Sample Name:
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Run Time(min):
Injection Volume(ub:
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1
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Fig. 7: Gas chromatogram of grapes
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Table 3: Rt values, peak areas and concentrations of detected pesticides

Name of Sample | RT values | Peak Areas | Conc. of pesticides (ppm) | Name of Pesticides

5.84 1671.29 0.005 4 p—BHC

APPLE 9.71 386.47 0.00044 Aldrin
10.86 10927.09 19.340 Malathion
5.84 285.83 0.00093 B —BHC

PYRUS 9.76 229.02 0.00026 Aldrin
11.60 1876.44 0.00028 Heptachlor Epoxide
10.85 4359.52 7.716 Malathion
5.85 246.84 0.00080 B-BHC
9.76 381.50 0.00043 Aldrin

SWEET ORANGE 11.65 618.69 0.00094 Heptachlor Epoxide
10.85 2143.33 3.793 Malathion
5.84 206.91 0.00067 B —BHC
9.76 111.02 0.00012 Aldrin

GUAVA 11.64 115.49 0.00017 Heptachlor Epoxide
10.84 1049.95 1.858 Malathion
6.64 218.53 0.00052 56— BHC

GRAPES 9.74 203.82 0.00023 Aldrin

CONCLUSION

Pesticide contamination poses significant riskshe human, environment and non-target organismgimgrfrom
useful soil microorganisms to insects, plants,,feshd birds. In the present monitoring study adl thuit samples
were contaminated either two or more pesticidesvéd@r, the concentrations of detected pesticides Ve below
the maximum residue limit (MRL) values prescribeg Godex Alimentarius 2016 except malathion. The
environmental deterioration due to pesticides ta@gering the situation of future. Thus, the usthe$e pesticides
should be limited.
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