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ABSTRACT

Generally pesticides are used in agricultural jprastto minimize the different pests in crops. ieas is any
chemical substance or mixture of substances usguoréoenting, destroying, repelling, or mitigatithge effect of any pest
of plants and animals. They include herbicidesedtisides, rodenticides, fungicides, molluscidesmaticides, avicides,
repellents and attractants used in agriculturelipiiealth, horticulture, food storage or a cherh&abstance used for a
similar purpose. It is also used as substanceseapl crops either before or after harvest togubthe commodity from
deterioration during storage and transport. Thigepgrovides current information about pesticidadaes of fruits and
vegetables. In this paper Classification of pedtisi commonly used pesticides in vegetables, Cumemds in analysis of
pesticide residues, Effect of food processing inesits on pesticide residues in fruits and vegesalalffect of prolonged

exposure to pesticides on health are reviewed.
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INTRODUCTION

Pesticide is any substance or a mixture of substaimtended for preventing, destroying or contngllany pest
including vectors of human or animal diseases umeehspecies of plants or animals causing harm dusmotherwise

interfering with the production, processing, st@agansport or marketing of food, agriculture comdlities (FAO, 2002).

Pesticides may be present in food, either as resiftom the treatment of crops or at higher levadsa result of
contamination. Residues in food from agriculturahdiling may cause potential risk to the childree do cumulative
exposure (JoanraT al2006).

Organophosphate pesticides were first discoveretObd but their general toxicity was not establishEetra
ethyle pyroph osphate (TEPP) was the first OP indde, which was developed in Germany during WaNdr 1l as a by-
product of nerve gas development. These are madef ap organic molecule to which phosphorous hanledded.
Commonly used organophosphates have included pamathonocrotophos, malathion, methyl parathiomomyriphos,

diazin, didiclorvos, phosmet, tetrachlorvinphos] azinphos methyl (Roy, 1997).
CLASSIFICATION OF PESTICIDES
The organic insecticides are split up into thedwihg main groups.

Organophosphorous Compounds
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Organophosphate (OP) compounds are the most widely group of insecticides in the world.

Klein and Sarafet al. (2010) found that organophosphate exposure &ceged with an increased risk of ADHD
(Attention Deficit Hypersensitive Disorder) in atien. Haydaret al. (2010) found that organophosphate exposure is

associated with an increased risk of Alzeimer'sdse.
Organochlorine Compounds (OC)

These are compounds made up of an organic molegtiighe addition of chlorines. The downside tosia¢ypes
of insecticides is that they are very persistentn& studies have shown that lindane has been ugedltill active after a

number of years. As a consequence these compoumtirgely banned as they threaten the environiiiaite, 2000).

Jaga and Dharmani (2003) reported that organophtspesticides have increased in use, becauseviteyless
damaging to the environment and they were lessgpens than organochlorine pesticides. They wesedated with acute
health problems of workers who handle the chemicalsh as abdominal pain, dizziness, headachegeaausmiting, as
well as skin and eye problems. Many studies hadied@ted that pesticide exposure was associatedlevitirterm health
problems such as respiratory problems, memory diéssr dermatologic conditionssancer, depressiodeficits,

miscarriages and birth defects.

COMMONLY USED PESTICIDES IN VEGETABLES

Monocrotophos

Monocrotophos is used to control a wide spectrunchiwing and sucking insects and also mites inrgela
variety of crops. Monocrotophos is thermally latidedecomposing exothermically at <65 It is relatively stable at acidic

and neutral Pvalues but it is hydrolysed in alkaline solutigR®bertset al, 1998).
Acephate

Acephate is used to control a wide range of sucking chewing pests in a large number of crops. Aakpis

inhibitors of acetyl cholinesterase, primarily afteetabolic conversion to methamidophos (RobertisHuston, 1998).
Endosulfan

Endosulfan is a cyclodiene. A pure mixture considta 70:30 ratio of two sterio isomers @f endosulfan and
B-endosulfan. Technical grade endosulfan usuallytains between 90-95%o0f the pure mixture. The tveonisrs have

different physical properties and endosulfan is more toxic (Stringer and Johns?®91).
Carbofuran

Carbofuran is an odourless, white crystalline salid exposure to heat breaks down in carbofuran, thed
releases toxic fumes. It is also used for aphitges and nematodes that attack vegetables, ontahpdants, sunflowers,

potatoes, peanuts, soya beans, sugar cane, ait®and variety of other crops (Dikshith and Deyn2003).
Chlorpyrifos

Chlorpyrifos an organophosphorous compound witharircholinesterase mode of action is used extefysin a

variety of formulations to control a broad spectrofagricultural and other pestiferous insects. Tbmpound is used not
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only in agriculture, but also to control mosquitiesvetlands (Eisler, 2007).

Twelve most commonly used pesticides were seldctatudy residual effects on 24 samples of fresbliected
vegetables. Most of the samples showed presendegbf levels of malathion. DDE, a metabolite of DDBHC,

dimethoate, endosulfan and ethion were also detéctiew samples.

Samples of vegetables collected at beginning, reiddd end of seasons were analyzed for organocél@vels.
Maximum pesticide residues were detected from agdbl§al.24 ppm), cauliflower (1.685) and tomato §48) collected
at the end of season and okra (17.84 ppm) andq¢28t60) collected at the middle of season. OCGilue levels in
majority of samples were above the maximum accéptdhily intake (ADI) prescribed by WHO, 1973 (Naddakore,
2002).

About 32% of the samples showed contamination witanophosphorous and carbamate insecticides dbeive
respective MRL values (Kumari Beeatal., 2003).

Current Trends in Analysis of Pesticide Residues

An article from Delhi presents the development ofidtiresidue method for the estimation of 30 ingédes, 15
organochlorine insecticides and six organophospghimsecticides, nine synthetic pyrethriods and hetbicides and their

guantification in vegetables (Mukherjee Irani, 2D03

Uenoet al.(2008) evaluated a multi residue method deternonati pesticides in agricultural products by SCAN
mode GC/MS coupled with three kinds of data base 2f83 pesticides: relative retention time, masscspaand
caliberation curve (scan method). The detectionltesgreed closely with those of the SIM mode G&/Method using

caliberation standard (SIM-selected ion monitommethod).

Glucer et al (2010) evaluated the organochlorine pesticidetazomation in wheat from konya region. This
region is the largest area of cereal productiofumkey. Chlordane isomers, methoxychlor, DDT argdrtetabolites,
aldrin, beta-HCH, heptachlor and lindane have eand to be the highest organochlorine pesticidédues. In some of
these cases, various organochlorine pesticide uesithave been determined to be higher than Europeamunity

maximum residual limits.
Effect of Food Processing Treatments on PesticideeRidues in Fruits and Vegetables

Agriculture is the backbone of the country andiieg top priority in allocation of funds. The presagricultural
technology relies heavily on the use of high yietfarieties which are responsive to heavy feetiliapplication and high
pest susceptibilityPesticide residues are reduced by processing @ehold preparation stages such as washing, peeling
and cooking (Dikshiet al.,2003).

A pesticide residue in foods is currently a majablp health concern in developing countries asl \asl
developed countries. An environmental contaminatisnmostly due to widespread application of highdtable
organochlorine insecticides. Pollution caused bwgaoochlorine pesticides is more harmful as they slmvly
biodegradable and persist in the ecosystem foryaleag period of time. Most of the organochlorpesticides are banned
in developed countries but are still being usebhitia. The harmful residues that remain on ediladipn of crops and the

amount which reaches water bodies has become ¢la¢ caruse of concern. The problem is aggravatigdyalay as they
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move up in the food chain and being at the tomofifchain and man is the most susceptible to them.

Fruit and vegetables form an essential part obdlanced diet. They are an important part of wizlagricultural
food production, even though their production vodsnare small compared to grains. Fruit and vegetadnle important
sources of digestible carbohydrates, minerals, \dtaimins, particularly vitamins A and C. In addiiiothey provide

roughage (indigestible carbohydrates), which isleddor normal healthy digestion (Studman 1999).

The processes that mainly reduce pesticide redilgds without any indication of increase in thenfidence

intervals were blanching, cooking, frying, peelangd washing (Booet al.,2008).

Washing with available plain water commonly usedreéduce the pesticide residue and also with salatio
formulated from chemicals readily available in aubehold kitchen. The chemicals recommended forptimpose of

removing residues are salt, baking soda, distilledgar and potassium permanganate (itall.,2000).

Vegetables, such as tomato, okra, onion, pepperofimel perishable crops which deteriorate few dafysr
harvest. This is mainly due to the high moisturatent and inability to maintain physiological carsty. Therefore,
vegetable crops need special attention to pre\ktitose losses taking place. High moisture conédsa contributes to the

quality of deterioration and indirectly to a de@ean quantity.

Adequate processing methods have been shown trifyeteveral vegetables that are ordinarily toxicheir raw
state, including the more popular vegetables. Hanicals which are used to improve the qualitypeoband shelf life of

vegetables may lower the nutritive value.

The exact nutrient content of fresh vegetablestiodf shelf cannot be determined because of highedegf
variation. Sources of variation include genetic emtial, crop growth and cultural conditions, maturat harvest,

postharvest handling and storage conditions, aoel & well as degree of processing.

Tomato consumption has been shown to reduce tke ofscardiovascular disease and certain typesanfer,
such as cancers of prostate, lung and stomach Eakdams et al., 2005)

Important components of vegetables include vitampesticularly those that act as antioxidants. éxitant
compounds, ascorbic acid (AA) and beta--caroteeepagsent in the greatest quantity in vegetablesa-Barotene has

been identified as a potential anticarcinogen, @ls as an antioxidant and vitamin A precursor (Sied Stahl, 1995)
DDT AND ITS METABOLITES

They have been linked to altered sexual developriremarious species, to a decrease semen qualdyt@n
increased risk of breast cancer in women. The @strdike effects may cause reduced bone mineraityent impairs
natural killer and T Ilymphocyte response DichrloRiphyl Dichloroethylene (DDE) and Dichloro Diphenyl
Dichloroethane (DDD) in blood levels have been eisded. Life time treatment of mice with DDT inddckver tumors

and they included overtly metastasizing hepatobiaas (Mathuet al 2003).
Lindane

Lindane is absorbed through respiratory, digesbiveutaneous routes and accumulates in fat tisureatment

with 1-40 mg of lindane/kg of body weight disrupésticular morphology, decreases spermatogenesisits testicular
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steroidogenesis, reduces plasma androgen condensraind may adversely affect reproductive perforcean males. In
females lindane disrupts the estrous cycle, redeeasm estrogen and progesterone levels decreaseal seceptivity
(Mathuret al.2003).

Chlorpyrifos

Chlorpyrifos is one of the most widely used orgammgphorus pesticides have been reported to be a
developmental neuro toxicant specifically targetthg immature brain. Exposure to Chlorpyrifos resiilin adverse
effects on brain cell development. Neonatal ratsewieund to be more sensitive to Chlorpyrifos tltaa fetal rats and
animals exposed prenatally developed behavioradrdés in adolescence and adulthood. Chlorpyrifosstispected
teratogen. It initially affects the developmentghfi, which develop much later. Studies carried tougévaluate potential
toxicological effects of Chlorpyrifos in rats shoavihat repeated exposure to sub threshold dosgklofpyrifos may lead
to growth retardation, behavioral abnormalities engscle weakness (Mathet al. 2003).

The consequences of exposure to chemicals suatsesticides has lead to intellectual impairmenéhalvioral

problems, spontaneous abortions and prematureedielsvin the pregnant women (Lamphetgal.,2005).

Developing knowledge about the toxicity of variooBemicals identifying reliable resources for pedéc
information and providing a common sense approauvlatd recommending the safest practical alternatisenecessary
(Catherineet al., 2007).

Tarola et al.(2008) reported that different types of pesticideere used in agriculture, which are chemical
substances and they are potentially harmful teethéronment and subsequently to human beings thrtheyconsumption
of pesticide contaminated foo@he consequences of exposure to the chemicalsissebticides may lead to intellectual

impairments, behavioral problems, spontaneous iainsrand premature births in the pregnant women.
Future Strategies-Integrated Pesticide Management

Development of bio-pesticides and research in teegieally modified plants are the alternatives ézréase the

use of synthetic pesticides for plant protection.

Singh and Dhaliwal (2000) developed an alternagee-friendly organic farming technology for sustdite
vegetable production. The bio-pesticide neemaxgutaqually effective to control the prevailing iaspests in all crops,

compared to recommended chemical pesticide.

In India, the national program for organic prodaotstandard is needed to maintain eco friendly otsisuch as
organic manure, bio-pesticides and bio-fertilizelsya kumar (2011) reported that organic agriceliarthe process of
producing food naturally. This method avoids the aésynthetic chemical fertilizers and geneticaligdified organisms
to influence the growth of crops. The main ideaih@lrganic agriculture is zero impact on the emwinent. The motto of

the organic farmer is to protect the earth resauarel produce safe and healthy food.
CONCLUSIONS

It can be concluded that although pesticide usage mvore than the recommended in fruits/ vegetalples,

processing and cooking practices are the factoishmere attributed to the reduction in the pedtciesidue levels as
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they are safe for consumption

REFERENCES

1.

10.

11.

12.

13.

Abou-Arab, A.A.K. 1999. Behavior of pesticides mmatoes during commercial and home preparataod
Chemistry (4), 509-514.

Azmi,M.A., Naqgvi, S.N., Akhtar, K Moinuddin., Pragm, S., Parveen, R and Aslam, M.2009. Effect ofigide
residues on health and blood parameters of farmkeverfrom rural Gadap, Karachi, Pakistalournal of
Environmental Biologys0 (5):747-756.

Beena Kumari.2008.Effects of Household ProcessingR@duction of Pesticide Residues in VegetaltdPN
Journal of Agricultural and Biological Sciencg(4): 22.

Beshwari.M.M.M., Bener.A., Ameen.A., Al-Mehdi A.MQuda.H.Z., And Pasha M.A.H.1999. Pesticide-related
health problems and diseases among farmers inrnfiedJArab Emiratednternational Journal of Environmental
Health Research, 213-221.

Boon, P.E., Van der Voet, H., Van Raaij, M.T.M.,n/Elaveren, J.D., 2008. Cumulative risk assessroéite
exposure to organophosphorus and carbamate iridestim the Dutch dieFood and Chemical Toxicolog$6
(9), 3090- 3098.

Catherine J. Karr., Gina, M., Solomon Alice, C @&rck-Utne. 2007. Health Effects of Common Homewha
and Garden pesticideg€hildren’s Health and the Environment: Part 1.Pdd@ Clinics of North America
54(1):63-80.

Chavarri, M.J., Herrera, A., Arino, A. 2005. Thectkase in pesticides in fruit and vegetables ducorgmercial

processinglnternational Journal of Food Science and Techngld® (2), 205-211.

Dethe M D, Kale V D and Rane S D (1995) - Pestigidgidues in/on farmgate samples of vegetalitest

management in horticultural ecosysterbfl): 49-53.

Dikshit, A.K., Pachaur’y, D.C., and Jindal, T. 2008laximum residue limits and risk assessment of
betacyfluthrin and imidacloprid on tomat&ulletin of Environmental Contamination and Toxagy. 70:
1143-50.

Dikshit, A.K., Pachaur’y, D.C., and Jindal, T. 2008laximum residue limits and risk assessment of
betacyfluthrin and imidacloprid on tomat&ulletin of Environmental Contamination and Toxagy. 70:
1143-50.

Eisler, R.2007. Eisler's Encyclopedia of environtadly Hazardous Priority Chemicals. Elsevier Scentst
ed.Netherlands.9698:129-131.

Food and Agriculture Organization of the United iNias. 2002. International Code ofconduct on theribigtion
and Use of pesticides.25th October2002.http://wamudrg/WAICENT/FAOINFO/AGRICULT/code.pdf.

Geentanjali Kaushik, Santhosh satya and Naik, ®08Zood processing a tool to pesticide residue

NAAS Rating: 3.30- Articles can be sent teditor@impactjournals.us |




| A Review on-Pesticide Residues of Fruits and Vegdtas 7]|

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

dissipation- A reviewFood Research Internationad2:26-40.
Gilden, R., Huffling, K and Sattler B. 2010. Pegtas and Health Risk§OGNN 39, 103 —110.

Glucer,G.O., Cakmak, Y.S., Dagli, Z., aktumsek, i @zparlak, H.2010.0rganochlorine pesticide ressdin
wheat from Konya region, Turkeyournal of Food and Chemical Toxicologyg(5):1218-1221.

Hayden, K.,Norton, M.,Darcey, D., Ostbye, T., ZanBi, and Breitner, J.2010. Occupational exposuore t
pesticides increases the risk of incident AD: tlael@ County study. Neurology. 74(19):1524-1531.

Jaga, K and Dharmani, C. 2003. Sources of exposur@nd public health implications of organophosphat
pesticides. Revista Panamericanadadud Publical4(3): 171-85

Jeyakumar, S. 2011. Organic agriculture- A goodityuef life for all. Kisan world.11(18): 47-51. Bhattacharya,
P and Dushyant, G. 2004.Current status of regylateechanism in organic farmingertilizer news 49(11):
33-38.

Joanna, J., Hanke, W., Johansson, C., LundgvisCé&catelli, S., Hazel, P. V. D., Saunders, M Zaterstro,
M. 2006. Adverse health effects of children’s expesto pesticides: What do we really know and wdaat be
done about itActa Peediatrica453: 71-80.

Kaushik, G., Satya, S., Naik, S.N., 2009. Food gssing a tool to pesticide residue dissipatiorrevaew. Food
Research Internationadl2: 26—40.

Klein and Sarah. Study: ADHD linked to pesticide pesure. 17th may 2010.
http://www.cnn.com/2010/HEALTH/05/17/pesticide.adihd

Kumari Beena, Kumar R, Madan VK, Singh Rajvir, $intagdeep, Kathpal TS.2003. Magnitude of pesticidal

contamination in winter vegetables from Higddaryana. Environ Monit Asses87(3), 311-318.

Lamphear, B., Vorhees, C V and Bellinger, D. C. 20Brotecting children from environmental toxingitity

testing of pesticides and industrial chemicalsésuial stepPlos-medcin® (3): 61-64.

Mathur,H.B., Johnson.S and kumar, A.2003.Analys$ipasticide residues in soft drinks. Centre foesce and

environment. Pollution monitoring laboratory. Auga8-13.

Morin.C.1998.The plant production products of toroer. ready to take up the challenge of the 21st
century.Phytoma.506:36-38.

Mukherjee Irani (2003) Pesticides residues in v&gles in and around DelHenvironment Monitoring Assess.
86(3):265-271.

Neela Bakore, John P J and Pradeep Bhatnagar (Ed@R)ation of organochlorine insecticide resideeels in

locally marketed vegetables of Jaipur city, Rajastindia Journal of environmental biolog23(3): 247-252.

Price. F.T., Brx.K.V. and Lane. N.K.2000. Environmted Toxicology and Risk Assessment-Recent Acievéme
in Environment. ASTM Committee. Chelsea.Michigan.2Z74.

Roberts, T., Huston, D.H.1998. Metabolic Pathwafsagrochemicals: Herbicides and Plant GrowRuayal

Impact Factor(JCC): 2.7341 - This article can be danloaded from www.impactjournals.us |




| 72

I.Jyothi, S. & Suchiritha Devi

30.

31.

32.

33.

34.

35.

36.

Society of Chemistry (Great Britaig1-203:338-339:480-483.

Roberts, T., Huston, D.H.1998. Metabolic Pathwafsagrochemicals: Herbicides and Plant GrowRuayal
Society of Chemistry (Great Britaig)1-203:338-339:480-483.

Roy, N.K. 1997. Evaluation of agro chemicals inatigin to food security and environmental protecti®he
Pesticide World1(6):8-9:29.

Singh. B and Dhaliwal, G.S.2000. Pesticide contautiom of Fatty Food CommoditieksBN10.155-196.

Stringer.R.Johnston.P.200Chlorine and the Environment- An Overview of Torine Industry Kluwer
Academic Publishers. 46-48.

Tarola, A. M., Folco, F. D and Giannetti, V. 200Betermination of pesticide residues in cereals iquid
chromatography and UV detectiohnalytical Letters41: 2985-2995.

Ueno.e., Kabashima.Y., Oshima, H and Ohno, T.2B08ti residue analysis o pesticides in agricultyedducts
by GC/MS coupled with database softwaleurnal of the food Hygienic society of Japih(4):316-319.

Waliszewski, S.M., Guirre, A. A., Infanzon, R. MdaBiliceo, J. 2000. Variation of oranochlorine jEde levels
in cow’s milk during heat treatmerRevista-International-De-Contamination-Ambientbb(2): 61-66.

NAAS Rating: 3.30- Articles can be sent teditor@impactjournals.us




