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ABSTRACT

Theresidual concentration of some pesticides in seasonal fruits was moni-
tored. Locally availablefruitswere purchased from main market and nearby
villages and analyzed by gas chromatography. I n decontamination the apple
and papayafruitswere spiked with some amount of pesticides (9-12mg/kg).
Spiked samples were analyzed before and after of different household pro-
cessing to evaluate the effect of processing. In apple and papaya fruits
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cumulative effect of washing with hot water showed the residue reduction
by 75.9-92.4%followed by 80.8-91.1 % with salt water and 65.8-82.0 with 0.1
% citric acid solution washing and 47.5-71.2 % with tap water washing.
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INTRODUCTION

High demand for good quality productsand ur-
gent need for self sufficiency infood productionisre-
sponsiblefor increasing use of pesticidesinAsia, Af-
rica, Central and South America¥ . Indiaisthethird
largest consumer of pesticidesin theworld and high-
est among the South Asian countries. Total 173 pesti-
cides have been registered under insecticide act 1968
inIndid?- During cultivation of fruitsinsecticidesare
used to control the pests and fungicidesto control the
diseases. Pesticidesaredirectly spraying on cropsand
some of them may persist inthe form of residuesin
fruitsand vegetables after their harvest. Improper
use of pesticideson crops can cause the harmful ef-
fects of pesticide residues such asimmune system
problemsand birth defects. Because of their small size
and higher metabolism, mainly children’s may be ex-
posing to negative health effectsfrom pesticide expo-

surethroughthefood.

Thestudy of monitoringand decontamination of pes-
ticideresduesisnecessary to generate abaselinedata
to facethechallenges of food safety and to support the
policy makers. Keeping inthisview, present study was
des gned to determinethe organochl orine, organophos-
phateand fungicderesduesinfruitsfromdifferent places
of Jalgaon district in order to find out the extent and
magnitude of these pesticideresiduesand to generatea
dataon various househol d processing for decontami-
nation of pesticideresidue such aswashing with water,
hot water, salt water and citric acid solution. Earlier
study reveal sthat several household processing can
reducetheresiduein food commoditieg*7.

EXPERIMENTAL

Part 1: Monitoring study
Composite sampleof two kg each of thefruit was
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collected from different local market sitesand nearby
villagesof the Jalgaon city. Selection of fruitsviz. ba-
nana(musasapientum), gople (musadomestica), grapes
(citrusgrandis) and papaya (caricapapaya) were based
ontheir easy availability and rel ativeimportanceinview
of healthy diet. Sampleswere picked up and collected
in polythene bags and transferred to the laboratory.
Extraction of pesticideresduewascarried out with the
help of multires duemethod infresh samples. Eachfruit
samplewas chopped and homogeni zed in high speed
blender and mixed with 10gm anhydrous sodium sul -
phate. Thissamplewasextracted with 100ml acetone
by mechanical shakingfor 1 hour by using the tech-
nique of Kumari et a.[®. Extract wasfiltered through
Whatman filter paper No.40. Filtered extract wasdi-
luted 4-5timeswith 10% NaCl solution and partitioned
thricewith 50, 25, 25 ml ethyl acetate. Organic phases
were combined.

Cleanup: All sampleswere cleaned up by florisil
column method® beforeandysisby GC. Thefirst layer
isof glasswool was plugged at the bottom. Tothetop
of glasswool, alayer of florisil (20gm) wasallowed
to settlein acolumn. After that alayer of anhydrous
sodium sulphate (5cm) was added and followed with
top layer of charcoal (2cm). The column containing
adsorbents were washed with ethyl acetate and al-
lowed to settle before transferring of sample. Flow
rateat 1ml/minwas adjusted. Filtrate was evaporated
in arotary vacuum evaporator up to dryness and re-
dissolvedinacetone (2ml) to makefina volumeand
analyzed on GC.

Part 2: Processing of fruits

For decontamination study apple and papayafruits
were procured from theloca market and sprayed with
known amount of pesticides in laboratory. Apple
sampleswere spiked with cypermethrin (10mg/kg) and
chlorpyriphos(9mg/kg). Papayasampleswere spiked
with endosulfan (10mg/kg) and quina phos (12mg/kg).
After spraying sampleswerekept for 3 hoursand di-
videdintofour equa partsfor further four processing
treatments.

1. Fruit sampleswerewashed under running tap water
for 5minuteswith dight rotation by handsand dried

on blotting paper.
2. Fruitswerekept intray and washed with hot water
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(55-65°C) for 2to 3 minutes.

3. Fruit werewashed with 10% NaCl solution at room
temperaturefollowed by washingwithtapwater and
dried on blotting paper.

4. Sampleweredipped and washed with 0.1% citric
acid solution followed by washing with tap water.

After processing these sampleswere subjected to
the extraction and cleanup procedure.

GC analysis. Pesticideresidues analyzed by gas
chromatograph (Chemito, GC-8610) with Ni® selec-
tivedectron-capture detector (ECD). Thecapillary col-
umn used was BPX-5 of 5% diphenyl/95% dimethyl
fused silica capillary column (30mX0.53 mm ID,
0.25umfilmthickness), carrier gaswasnitrogen (N,);
flow rate: 30ml min through column. The conditions
for GC maintained during the analysiswereinjection
temperature 240°C, oven temperature 180°C, Ramp-
| 220°C with hold time7°C/min., Ramp-11 250°C with
hold time8°C/min., detector temperature 300°C.

RESULT AND DISCUSSION

Monitoring study

Analytical datarelated to residues status of pesti-
cidesinfour different fruitsweredetermined in TABLE
1. Theandytica method used in present study wasgas
chromatography by using € ectron capture detector. The
residua concentration of apesticidewasan average of
threereplicatesand comprise of OC (A-endosulfan,
B-endosulfan), OP (dimethoate, malathion,
chlorpyriphos, quina phos), Pyrethroids (cypermethrin),
fungicide (propiconazole) arepresentedin TABLE 1.
Inthisstudy dl fruit ssampleswerefound to be contami-
nated with abovepesticides.

Eight apple samplesfrom|loca marketsand nearby
villagesandyzed for the presence of pesticideresidues.
All gpplefruitswere contaminated with chlorpyriphos
and quina phos, six were contaminated withA-endosul-
fan, B-endosulfan and dimethoate, sevenwith maahion.
Cypermethrin was detected in five samples.

All the grapes samplesin market were contami-
nated with pesticidessuch aschlorpyri phos, A-endosul -
fan, dimethoate, cypermethrin, propiconazole,
quina phosand malathion. Chlorpyriphoswas detected
infive samples. A-endosulfan and propiconazoleeach
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TABLE 1: Pesticideresidues® (mg/kg) in fruits
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Fruits— Apple (8)*average Grapes (7)* average Papaya (6)? average Banana (7)% average
Pesticides! residuestSD residuestSD residuestSD residuestSD
Chlorpyriphos 0.09+0.02(8)" 0.036+0.016(5) 0.40+0.03(6) 0.403:+0.023(5)
A-endosulfan 0.11+0.04(6) 0.004::0.001(4) 0.19+0.002(5) ND
B-endosulfan 0.079+0.07(6) ND 0.05+0.003(5) ND
Dimethoate 0.28+0.05(6) 0.737+0.07(6) 0.11+0.021(4) ND
Cypermethrin 0.36+0.006(5) 0.018+0.009(7) 0.06+0.004(6) 0.065:£0.082(5)
Propiconazole ND 0.311+0.04 (4) ND 0.069+0.022(5)
Quina phos 0.05+0.01(8) 1.081+0.07 (7) 0.006+0.001(5) 0.093:+0.019(3)
Malathion 0.026+0.01(7) 0.022+0.031(7) 0.46+0.007(3) ND

* Aver age of threereplicates, a=No. of samplesanalyzed, b=No. of samples contaminated, M RL value (mg/kg) for as Chlorpyriphos:

0.5, Endosulfan: 2.0, Dimethoate: 2.0, Malathion: 4.0 Cypermethrin: 0.5, Propiconazole; 0.1

werefoundinfour samples. Six werecontaminated with
dimethoate. Cypermethrin, quina phosand maathion
eechwasfoundin saven samples. All residuelevel swere
bel ow thetolerancelimit, except four samples contami-
nated with propiconazole were showed the residue
aboveMRL.

In case of papaya six samples were analyzed to
determinetheresiduelevel. It reveded that al arecon-
taminated with chlorpyriphosand cypermethrin, four
with dimethoate, three with malathion. Fivewere con-
taminated with both A and B-endosulfan, quina phos.
But all theresiduelevel swere bel ow the prescribed
MRL values.

In bananafruit, level of contaminationwaslessas
compared to other fruits. Out of seven samplesfive
were contaminated with chlorpyriphos, three with
quinal phos. Cypermethrin and propiconazole were
foundinfivesamples. Inbananadl resduelevelswere
a so below the prescribed MRL vaues. In earlier stud-
iesthe contamination wasfound in grapes, appleswith
morethan 10 pesticides having thefrequent detection
of dicofol and dimethoate, thusin fruitscontamination
rateisdightly higher than vegetables?. Applefruits
were al so extensively contaminated from conventiond

farming and residuewas detected in 59.5% of thefresh
applesampleY, It revea sthat mal athion wasthefre-
guently used pesticidefor both vegetables and fruits
showing thehigher concentration in vegetablesascom-
pared to fruitg*2,

Processing of fruits

Theaverage percent recoveriesof different pesti-
cide compoundsfrom fruit samplesspiked at 0.5and
1.0mg/kg observed in the range of 84 to 96%. The
reduction data for pesticide residues in Papaya and
Applefruitsby varioushousehol d processeswasgiven
inTABLE 2.

Apple: Applesampleswere spiked at 10, 9mg/kg for
cypermethrin, chlorpyriphos, respectively and showing
theinitia depositsof 8.9, 7.9mg/kg repectively for these
pesticides.

Papaya: Theinitial depositsof 8.2 and 10.8 mg/kg
was observed for endosulfan and quinal phos at the
spiking level of 10 mg/kg and 12 mg/kg respectively
(TABLE2).

Washing with tap water: Washing of appletreated
with cypermethrin under the running tap water shows
thelowering of initial depositsfrom 8.9 to 3.9mg/kg

TABLE 2: Reduction of pesticideresiduesin Papaya and Applefruitsby different household processes

Spikin Residue* Residue Residue after  Residue after after citric
Fruits Pesticides level 9 before after hot water salt water acid solution
malk washing washing washing washing washing
gkg mg/kg mg/kg mg/kg mg/kg mg/kg
Aople Cypermethrin 10 8.9+0.005 3.9+0.041 1.2+0.020 1.7+0.031 2.4+0.002
PP Chlorpyriphos 9 7.9+0.02 2.8+0.012 0.6+0.10 0.70+0.053 1.42+0.11
Papaya  Endosulfan 10 8.2+0.01 4.310.04 1.90+0.042 1.3+0.02 2.80+0.024
Quinaphos 12 10.8+0.003 3.1+0.021 2.60+0.03 1.85+0.005 2.92+0.019

*residue is represented as average £SD, average are mean of three replicates
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TABLE 3: % reduction of pesticideresiduesdueto household processing’s

% Reduction

% Reduction after

% Reduction after % Reduction after

Fruits Pesticides after washing hot water washing salt water washing citric acid washing
Apple Cypermethrin 56.1 86.5 80.8 73.03
Chlorpyriphos 64.5 92.4 91.1 82.0
Papaya Endosulfan 475 76.8 84.1 65.8
Quinal phos 71.2 75.9 82.8 72.9

showing areduction of 56.1% (TABLE 3).

Chlorpyriphosresiduewasreduced frominitial de-
posit of 7.9to0 2.8 mg/kg and showsthe reduction of
64.5%.

In case of papayafruitstap water washing reduce
theinitia depositsfrom 8.2to 4.3mg/kg and causing
the reduction up to 47.5%. Quina phosresidue on pa-
payaal so showsthereduction from 10.8 to 3.1mg/kg.
In earlier studieswashing wasfound effectivefor re-
duction of residuesin vegetablesbut it dependson a
number of factorssuch aslocation of residues, age of
residue, water solubility, temperature and typeof wash-
ing“.

Hot water washing: Apple fruit samples were
washed with hot water showsthe reduction of initial
depositsfrom 8.9 to 1.2mg/kg and having the percent
reduction 86.5% of cypermethrin. Chlorpyriphosresi-
duewasreduced frominitia depositsof 7.9to 0.6mg/
kg thus showing a92.4% reduction.

In papaya samplestreated with endosulfan and
guinaphostheinitial deposits of 8.2 and 10.8 were
reduced to 1.90 and 2.60mg/kg respectively showing
thereduction of 76.8 and 75.9% respectively.

Salt water washing: After washing the applefruits
Figurel: % Reduction in pegticideresidue after household
processing
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sprayed with cypermethrin resulted in areduction of
initial depositsfrom 8.9 to 1.7mg/kg and showing a
reduction of 80.8 %. Chlorpyriphosresidueon apple
wasreduced from 7.9 to 0.70mg/kg thus showing the
reduction of 91.1%.

Papaya spiked with endosulfan, when washed by
using salt water, showed areduction of 84.1% from
theinitia deposit of 8.2mg/kg. Quindphosresduewas
alsoreducingfrominitial deposit of 10.8to 1.85mg/
kg having the reduction of 82.8%.

Citricacid solutionwashing: Theinitial deposit of
cypermethrin and chlorpyriphoswere reduced from
8.9t0 2.4mg/kg and 7.9 to 1.42mg/kg respectively
thus causing areduction of 73.03% and 82.0% re-
Spectively.

When papayafruitstreated with endosulfan were
subjected to citric acid solution washing, it showsthe
reduction from 8.2 to 2.80mg/kg thusleading are-
duction up to 65.8%. In case of quinalphos 72.9%
reduction takesplace and residuereduced frominitial
deposit of 10.8t0 2.92mg/kg.

Thus, a comparison of the reduction dueto all
household processes showed that in apple, washing
with hot water ismore effective to dislodge theresi-
due of both cypermethrin and chlorpyriphosfollowed
by other solvents such as salt water, citric acid solu-
tion and tap water. In case of papayafruit endosulfan
and quinal phosresiduewere reduced significantly by
washing with salt water as compared to hot water,
citric acid and tap water washing.

So the present study concludesthat, almost all
fruit sampleswere contaminated with insecticide and
fungicideresidue but theresidual concentration is
withinthe safelimits. Inearlier studies, rinsing of veg-
etableswas al so effective for various pesticides?®®l.
It revealed that certain types of household prepara-
tionswas significantly reduce the pesticideresidues
in vegetables45614 and in fruits such as processed
appl e, reduction of azinophos-methyl, chlorpyriphos,
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esfenvalerate, methomyl residues was also re-
ported(*®,

CONCLUSION

Monitoring study concludesthat, all fruit samples
were contaminated with pesticideresidue but al res-
duelevelswerewithinthesafelimits. In decontamina
tion the overal comparison of household processing’s
showed that hot water and salt water ismore effective
for breakdown of residues. Cypermethrin and
chlorpyriphosresidue reduction wasoccurred in order
of hot water>salt water>citric acid>tap water. In pa-
paya, endosulfan and quinal phoswereinthe order of
salt water>hot water>citric acid>tap water. Thusre-
ductionisvery important in view of consumershedth
affected by theresidue hazards and application of pes-
ticides should be avoided before harvesting period of
fruits
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