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Abstr act

A monitoring study was carried out in okra for a period of sontins to assess the level of pesticide residues of three
different chemical group® organochlorines, organophosphates and synthetic pyidsthkra samples showed residues of
malathion and profenophos. To evaluate the effect of diftelecontaminating solutions in the removal of pesticdelues,
okra var. Varsha Upahar was sprayed with a mixture ofqidssi which were frequently detected in okra. Estimatibn
residues was done using Gas Chromatograph equipped withoRl&apture Detector. The results indicated that dipping i
tamarind (2 %) solution for 15 minutes followed by washingain water was found to be more effective in reducing all
pesticides tested when compared with other treatmentiswd. This study helped to standardize simple cost tefec
strategies to eliminate harmful pesticides from okra whicidcoe practiced by home makers.
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Introduction

Pesticides are recognized as important for food productiothéuntuse might cause potential health risks from both
occupational and non-occupational exposures. Different pestitadesbeen implicated in chronic neurotoxicity, endocrine
disruption, immune impacts, genotoxicity, mutagenicity andimagenesis through routes that include consumption of
dietary residues. Several studies conducted in Keralaehad b conclusion that the direct health effects of pestiesidues
entering the human system through contaminated food are muelsermus than the indirect effects through food chaih an
environment It is expected that fruits and vegetables contain highsticiie residue levels compared to other foods of plant
origin, such as bread based on cereal processing, bébaysee mainly consumed raw or semi-procedsed

Okra (AbelmoschugsculentugL) Moench) or bhendi also known as ladies fingernisraportant vegetable crop

being native of tropical Africaln a monitoring study conducted at central Aravalli regiofRajasthan during 2012, it was
found that 32.00 % okra samples were contaminated with residuasthyl parathion, monocrotophos, cypermethrin and
quinalphos®. Samples of okra collected from farmer’s field of Andaman Nicobar Islands, were tested for the presence of
organochlorine (OC), organophosphorus (OP) and synthetichpgict{ SP) compounds. From the samples tested, 34.00 per
cent contained pesticide residues. Among the OC comppalptt&s endosulphan, beta endosulphan, and endosulphan sulfate
were detected in 14.50 per cent (crucifer, okra, green ahiflicucurbit) of the samples. SP residues viz., alpharoglerin,
fenvalerate I, fluvalinate I, deltamethrin, and lambda aythah were detected in 32 per cent of the samples. 3idues of
OP compounds such as chlorpyriphos, profenophoss, mongtostariazophos, ethion, dimethoate and acephatefoerd
in 54 per cent of the sangd.

Food contaminated with toxic pesticide is likely to be eisded with severe effects on human health. Hence, great
significance has to be given to monitor pesticide residuagricultural commodities and to standardize simple effsttive

methods which can be practiced by home makers to elimiestécide residues. In the light of the above factuidysivas
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carried out to measure the residues of organochlorines)apigasphates and synthetic pyrethroid pesticide residugga
and to assess the effect of different decontaminatitmiees on the removal of pesticide residues.

Materials and methods

Certified Reference Materials (CRM) of different pestisidsed in the present study having purity ranging from 95.10
to 99.99 per cent were purchased from M/s Sigma Aldrich aneldsio a freezer at low temperature, with light and toogs
excluded. Solvents used in the study were all glass distibéate use. Sodium sulphate, sodium chloride and magnesium

sulphate were pre-washed with acetone, dried at remmpérature and then activated in hot air oven af@36r 5 h.

A weighed amount of analytical grade material of eachigigstwas dissolved in a minimum quantity of distilled
acetone and diluted with n-hexane: toluene (1:1) to obtatock solution of 1000 mg KgThe intermediate standards and
working standards of 0.5, 0.1, 0.075, 0.05, 0.025 and 0.01 rhgvée prepared by suitably diluting the stock solution in n-

hexane and used as standard check in analysis, lineadtyecovery studies.

The analytical method for estimation of residues of pielst$ in okra has been validated by conducting recovery studie
using control samples. Twenty five gram each of corsoiples of blended okra fruits was taken in 200 ml centrifulggstin
three replicates each were spiked with organochlorine, aphasphate and synthetic pyrethroid pesticides at the required
fortification levels ie. LOQ, 5 x LOQ and 10 x LOQ, adding an appropriate volumegarking standard of 10 mg'L This
mixture was then shaken, in order to attain a properogeneity of pesticides in the samples. The tubes congafaitified
samples were left open for a while, just to allowekieporation of excess solvent. A volume of 50 ml acettmniwas added to
the mixture and then homogenized at 14000 rpm for one mingifen of sodium chloride was added to the mixture and
centrifuged at 2000-2500 rpm for 4 min. From this, 16 mlswudant was transferred to a 50 ml centrifuge tube gtntpb.0
g sodium sulphate and vortexed. A total of 12 ml supernatantheagransferred to a 15 ml centrifuge tube containing 1.2 g
magnesium sulphate and 0.2 g Primary Secondary AmBa)(Bnd vortexed again at full speed for 30 s and centrifuged at
2500 rpm for 3 min. After that, 4.0 ml of upper layer was evapdrat dryness using Turbovap alB0The dry residue was
reconstituted to one ml using n-hexane and analyzedGas Chromatograph equipped WitNi Electron Capture Detector
(ECD), fitted with DB-5 capillary column (dimethyl polysitane, 30m x 0.25mm i.d. x 0.5um film thickness) was usedhéor t
analysis. Ultra high Purity (99.999 %) nitrogen was used as caagemwith a column flow rate of 0.79 ml rfiand linear
velocity 26.00 cm 3. A column temperature programme was developed to gpepseparation of all pesticides used in the
analysis. The operating parameters of the instrumveng: oven temperature 1%0(5 min) —1.5°C min* —220°C (10 min)
—4°C min'*—280°C (7 min), injection port at 258G and detector at 380 and the total run time as 70 min and split ratio 1:
10.

Monitoring study

Okra samples (2 kg) were collected from local markethofiVananthapuram, Kerala, India at monthly intervals for
a period of six months starting from January 2012June 2012. Each sample was processed and analyzed for the
determination of organochlorines, organophosphates antesinpyrethroid group of pesticides. Samples were apdlyz
within 24 hr and stored at 4°C until the moment of extraction.
Decontamination study

Okra plants raised organically in the Instructional FarnlleGe of Agriculture, Vellayani was sprayed with an
insecticide emulsion mixture containing malathion (Hilm&@& EC 2.0 ml [Y), chlorpyriphos (Radar 20 EC 2.0 mf),
quinalphos (Ekalux 25 EC 1.60 mt'), profenophos (Curacron 50 EC 3.0 rifl)land cypermethrin (Cyperkill 25 EC 1.10 ml
L™Y) in one litre using a hand sprayer. Okra fruits colleetiter T day and % day of insecticide spraying were subjected to

dipping in different decontaminating solutions.
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The different decontaminating solutions used in this expatrare Tamarind 2 % (20g of tamarind pulp extracted in
one litre water)Common salt 2 % (20g of common salt dissolved in oneviarter) Turmeric powder 1 % (10g of turmeric
powder dissolved in one litre watelinegar 2 % (20 ml of vinegar diluted in one litre wat@ytter milk 2 % (20 ml of
buttermilk diluted in one litre water)uke warm water (3@0°C) and Water (untreated control)

Samples (250 g okra fruits) were dipped individually in thesatient solutions for fifteen minutes followed by
washing in tap water. Samples were then homogenizedchitpping into small pieces and the representative sg2iplg)
in three replicates was used for residue estimation.

Levels of pesticides present in processed and unprocassedodity was estimated using the formula

Peak area of sample x Concentration of standard injectetlum¥ of sample injected x Dilution Factor

Peak area of standard x Volume of standard injected
Results and discussion

Recovery study

The analytical method was validated in terms of liofitquantification, linearity, precision and recovery. The
fortification study was carried out by spiking the untreaiaay leaves at 0.05, 0.25 and 0.5 mg kg-1 levels to ditertne
recovery levels and the average recoveries of the methodnddathion, quinalphos, chlorpyriphos, profenophos and
cypermethrin was 85.94 - 105.60 %, 73:085.94 %, 76.7% 84.71 %, 85.84 -105.64 % and 84-866.16 %. The precision
of the method in terms of relative standard deviatiorBX(Rranged from 0.56 % to 10.43 %. The limit of quantification
(LOQ) was found to be 0.05 mg kgnd limit of detection (LOD) being 0.01 mgkg
Monitoring study

Out of the six okra fruit samples analyzed during Januadyte 2012, two of them contained residues of pesticide
(Table 1). Malathion residue was detected in one sample (h§38&j") falling below FSSAI MRL. One sample showed the

presence of profenophos at 0.121 mg &gd which has no FSSAI MRL in okra.

Decontamination study

The effect of decontaminating solutions of different letwadd products on removal of pesticide residues in okra
fruits at different intervals {and 3" day) after spraying are summarizedTiable 2 and 3

All the decontaminating solutions significantly remdvéhe residues of malathion, chlorpyriphos, quinalphos,
profenophos and cypermethrin from okra fruits drddy and % day after spraying. It was found that dipping in 2% tamaar
solution and %2 common salt solution for 15 minutes followed by washintap water were more effective in removing the
residues one day after spraying, recording a residuevednob 54.46.59- 73.25 % and 54.38 68.24 % respectively.
Similarly on the third day 2% tamarind solution was fountbdathe best treatment with a residue load of 52.68.65%
followed by common salt with 45.6168.24 %. Dipping of okra fruits in luke warm water for 15 mindakd by washing in
tap water did not show much difference in removing residioen simple water wash. From the results it ispneed that all
the decontamination solutions used in the study were miaretie¢ in reducing the residues of @lay because residues are
localized on the okra fruits which could be dislodged eaGily.the passage of time, residues penetrate into the dniks
hence less removal was observed on the third day.

The literature pertaining to the efficacy of the varidesontamination treatments used in the present investigatio
are scanty. However Varghese & Mathew (2013) reported tHate2narind solution was the best decontaminating solirtio
removing residues of spiromesifen (90.03 %) and propargite (96)6om green chilli fruits. Similar type of observation

with phosphamidon and monocrotophos in bittergourd and eoppas has been reported by Kumar (1997). It was reported
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that turmeric was a good decontaminating agent in remashfagantraniliprole residues (79.81 - 87.40 %) from vegetabl
cowpea at 9 day and ¥ day after sprayin§. Zohair (2001)eported that organophosphorus pesticides (pirimiphos-methyl
malathion, and profenophos) were eliminated more effdgtiley acidic, neutral and alkaline solutions and themawal
depended on the kind and concentration of solutiddsshing of cauliflower treated with chlorpyriphos, quimalg,
endosulfan, fenvalerate and deltamethrin reduced28-9B%# % residues of these insecticfd@smatoes contaminated at
level of 1 mg kg upon washing with 10 % NaCl solution gave 42.90, 46.10, 27.20, $280) and 91.40 per cent loss in
HCB, lindane, p,p-DDT, dimethoate, profenophos amimiphos-methyl, respectively. Liang and co workers (2012)
reported that 63.40, 60.00, 50.00, 31.10 and 66.70 per cent reductimnresidues of trichlorfon, dimethoate, dichlorvos,
fenitothion and chlorpyriphos respectively, were obseimeclicumber when dipped in 2 % sodium chloride solution for 20
min. These results agree with those obtained by Zohaid J2@80 reported that soaking of contaminated potatoes in neutral
(NaCl) solution (5 and 10 %) for 10 min resulted in 100 percentvahod pirimiphos methyl residues. The cause and effect
of the reduction in 2 % NaCl washing solutions is stil known and needs further investigation.
Conclusion
The study clearly revealed that dipping in 2 % tamarind sosiutr 15 min followed by washing in tap water was the best
treatment to eliminate residues of majority of insédéis under present study. High extent of pesticide residues i
agricultural commodities calls for improved managementesfdues at production, post harvest and marketing of food
commodities especially of vegetables. Moreover, griggtifcance has to be given to standardize simple costtefé
strategies to eliminate harmful pesticides which could be peatchy home makers.
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Table 1: Pesticidsidues in okra collected from market during January 2012 -2Dirge

Monitoring period Insecticides detected Concentration (mg kY
January 2012 -

February 2012 Malathion 0.038
March 2012 Profenophos 0.121
April 2012 -

May 2012 -

June 2012 -
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Table 2. Extent of removal of insecticide residues fosma fruits collected at®lday after spraying*
Insecticides Mean per cent removal of insecticides (%) + SD
2% Tamarind 2% Vinegar 1% Turmeric 2% Common salt | 2% Buttermilk Luke warm water | Water

Malathion 68.92 +1.44 38.67 +2.83 70.56 +1.27 37.67 £ 1.55

(0.25) (0.49) (0.24) 62.37 +1.36 (0.30) 67.75 + 1.42 (0.26) 37.53 +1.67 (0.50 (0.50)
Chlorpyriphos 62.52 + 3.29 50.67 £ 0.70 32.14+1.19 18.68 +£1.32 9.48 +0.40

(0.54) (0.72) (0.98) 54.38 +2.36 (0.66) 13.90 + 1.48 (1.25) (1.18) (1.31)
Quinalphos 65.30 + 3.69 54.79 + 3.67 52.88 + 2.88 33.24 £2.20

(0.42) (0.55) (0.57) 63.14 + 2.10 (0.45) 44.46 +1.15 (0.68) 39.67 +0.78 (0.74 (0.81)
Profenophos 73.25+4.12 63.76 + 3.01 50.60 + 1.26 23.64 +2.89

(0.80) (1.08) (1.47) 68.24 + 2.41 (0.95) 52.71 +2.52 (1.41) 27.23 +1.67 (2.17 (2.28)
Cypermethrin 54.46 +1.22 57.23+1.32 32.28+1.16 6.70 £3.04

(0.05) (0.05) (0.07) 54.61 +2.09 (0.05) 25.63 +1.17 (0.08) 18.17 +1.82 (0.09 (0.10)
CD (5%) 1.31

Value in parentheses are concentration of insecticidduesin mg kg

“subjected to dipping in different treatment solutions for 1% mi
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Table 3. Extent of removal of insecticide residues foomny leaf collected at'8 day after spraying*
Insecticides Mean per cent removal of insecticides (%) + SD
2% Tamarind 2% Vinegar 1% Turmeric 2% Common salt | 2% Buttermilk Luke warm water | Water

Malathion 57.10 + 1.67 41.77+1.56 | 63.89+3.75 32.53+2.89 25.88 £3.31

(0.13) (0.18) (0.11) 62.37 +1.36 (0.12)| 66.70 + 1.59 (0.10) (0.21) (0.23)
Chlorpyriphos 60.22 +1.15 47.30+1.00 8.90+1.36 17.84 +£1.89 10.80 £ 0.40

(0.20) (0.26) (0.46) 54.38 + 2.36 (0.23)| 11.44 +1.34 (0.44) (0.41) (0.45)
Quinalphos 61.31+1.09 51.48+0.82 | 36.40+1.39 32.41+0.79 18.59 +1.22

(0.22) (0.28) (0.37) 56.14 + 2.10 (0.25)| 41.86 +1.15 (0.34) (0.39) (0.47)
Profenophos 65.65 + 2.48 52.77 +1.44 41.68+1.62 27.66 +2.64 21.66 +0.69

(0.36) (0.49) (0.61) 68.24 +2.41 (0.33)| 48.33 +1.90 (0.54) (0.75) (0.81)
Cypermethrin 52.18+1.16 50.25+1.63 19.59 + 1.06 15.49 +2.90 8.19+2.65

(0.03) (0.03) (0.06) 45.61 +2.09 (0.04)| 22.74 +1.77 (0.05) (0.06) (0.06)
CD(5%) 0.98

Value in parentheses are concentration of insecticidguessin mg kg

“subjected to dipping in different treatment solutions for 1% mi




