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X INTRODUCTION

The p n M Q t  growth rat* of world** population of
Pe~vabout two per centAyear adds nearly 2,00,000 people to 

the world each day. Demographers hate projected that the 
world population will reach 6#000 • 7#000 million by the 
turn of the century and by the 22nd century, it will be 
10,000 » 16,000 million (U.s. National Academy of Science, 
1975) • Pood and Agricultural organisation estimates 
that as many as 1,500$ million individuals suffer from 
hunger and malnutrition. Most of these live in the 
developing countries largely in tropical or sub tropical 
sones (Gunn and Stevens, 1976) • To meet the food 
requirement of such a population we will need to improve 
the world's current food output. To achieve such a 
goal, control of pests is lndispensible.

Crop yields are considerably reduced by insects 
and pests. Crops are wider constant attack by a vide 
range of insects and insect^ pests during all stages of 
their growth, transportation and storage. Xt is 
reported that the aggregate pre and post-harvest losses of 
food grains in India are of the order of about 50 per cent 
of total production. (Majumder *£ al.. 1976). Xt has 
been estimated that of the total produce, 5.20 millions 
are lost through agricultural losses. Of this 5 to 10 
per cent of the loss can still he prevented by intensifying 
the use of pesticides, in developed countries and 30 to
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40 per cent could bo saved by tha Judicious use of 
pesticides* In India# tha losses due to various pests 
is estimated to be around fe*6#000 crores per annum* Of 
this loss maximum damage is dona by weeds ( 33 per cent) 
followed by plant diseases (26 par cant) and insect 
pasts (20 per cent) while tha storage loss could be at 7

** i
par cant* Rats are estimated to causa about 6 par cant 
loss to standing crops (Banerjee# 1980)*

India with a gross population of 68# 38# 10# 051 
covering an area of 32#87#782 sq km produced 10#88#50#000 
tonnes of food grains during 1979*80 (India# 1981)* only 
0*64 million hectares were under tha plant production 
umbrella* According to Ministry of Agriculture# the 
plant production area during 1982*83 is expected to be 
100 million hectares* There has been rapid progress in 
the production and consumption of pesticides over the past 
two decades* The demand for tha use of pesticides 
increased from 11 to 25 par cant in tha course of 20 
years*

Although tha over all pesticide growth rata may 
be impressive tha rata of consumption par hectare of 
cultivated land la vary low* Pesticide production and 
usage in India is quite low aa compared to developing 
countries like Mexico Where 750 g are used per hectare 
and Argentina 960 g par hectare* In developed countries
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life* U.s .a . and west Germany 3,000 g are used par 
hectare and in Japan, 11,800 g par hectare which la 10 
times and 40 times respectively of the quantities and 
used in India (sharma, 1981) • This would be one of the 
major factors that could be attributed to low per hectare 
yields of food crops in India, since the crops especially 
the high yielding varieties cannot exhibit their production 
potential in the absence of proper pest production,l

In India/ due to climate factors, incidence of 
agriculture and stored product, pests is chronic and 
severe Hygienic measures aloes cannot fully control the 
insect infestation in agricultural crops and stored 
produce and the use of pesticide becomes naeessary comple­
ment to the production and conservation of foods.

Therefore, pestieidas have become an indiapen- 
sible and permanent tool for modem strategy of crop 
production, agriculture where high yielding about short 
duration of crops are grown. Pesticides being basically 
toxic to man, their unrestricted use both in the field 
and ware houses lead to inevitable contamination of food 
materials, with these unintesticnal additives, so, the 
contamination will lead to consumer health hasards. The 
magnitude of pollution in India with special emphasis on
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foodstuffs has been studied* The pesticides pollution
9

problems due to pesticide usage in food and environment 
vary from region to region* Surveillance and monitoring 
programme are also directly related to the pattern of 
usage of pesticide and socio-economic conditions of the 
region*

Zn India# the monitoring and surveillance of 
pesticide residues in various cereals and pulses are still 
inadequate* Studies on the nature and extent of contami­
nation of food stuffs have been limited in scope and 

= restricted to selected areas and to few compounds* The 
persistence of insecticide which axe the pesticides mainly 
used on foods is of concern from the public health point 
of new*

Residue studies in cereals and pulses arsf

important because they form the staple food of south India* 
Moreover/ pesticides are used indiscriminately and soma 
monitoring of pesticides residua on grains is essential*

This study therefore# Involves the assessment of 
pesticides residues in selected cereals such as rice# 
ragl# sorghum and wheat and pulses like greengram dhal# 
bengal gram dhal, red gram dhal and black gram dhal colle­
cted from the local markets in Coimbatore* The residual 
affects after cooking was also studied*
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XX R8VXBW OP LITERATURE

R«vl«w of the literature pertaining to this etudy on 
Pesticide residue in selected marie at samples of caraala 
and pulaaa and impact of cooking ia diaeuaaad under the 
following haadat

X* Agricultural production and loss
>• Hiatory on Pesticide uaaga and Paaticidaa 

in Vogua .
C* claaaification of Paaticidaa
D* Haaidual action of Paaticidaa
?• Pesticide Residua in watar
F. Paaticida Raaidua in Foods*

h* MEldulVurai Pcoauction and Loaa»

Xt ia aatimatad that on world wlds basis about 
20#ooo*ooo tona of organic chemicals antar tha environment 
annually. Tha solvents auch aa methanol# ethanol# alcohol, 
athar and chlorinated solvents account for about half of 
tha chemicals entering tha environment# detergents amount 
to 1*3 m*tona and organic paaticidaa to about 1 million ton 
(Niel# 1972). A report of tha U*S* Department of Agricul* 
tore has indicated that a complete atop in the use of 
paaticida might result in a 23 to 30 par cant in crop and 
livestock production* (kilted Nations Food and Agriculture 
organisation plana to reduce food losses due to pea**9 by
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30^30 per cent as part of a drive to achieve four-fold 
increase in foot, supplied (Bloom, 1969). Crop yields are 
considerably reduced by insect pets. The losses are as 
high as 25 to 30 per cent of the total produce which 
exceed Ha.5,000/- crores annually. According to the 
National Council of fieonomic Research the maximum loss of
40.3 per cent was recorded in cotton 8.8 to 12.1 per cent

«
was in paddy• Jowar, sugarcane and potato and 2.8 per cent

«
in wheat between 1930—1986. The plan evaluation of 
Planning Commission has estimated crop losses due to insect 
pests during 1967 as 17.807, 6.37, 11.91 and 12.90 per
cent in paddy, maise, bajra and jowar respectively. From 
the above data, it is apparent that a large proportion of 
the farm produce is tfiisked away by insect pests. To avoid 
these losses, the use of insecticides to keep the pest 
population below economic level becomes very important 
(Sharma, 1981).

There has been rapid progress In the production and 
use of insecticide over the past two decades in India. The 
initial production of 432 tonnes in year 1954 had risen to 
40,638 tonnes by 1977* Considering the trend of consumption, 
it had increased from 434 tonnes in 19S4 to 38,980 tonnes 
by 1977— *78. Projections for increase in pesticlda 
consumption during the early half of this decade is at the 
rate of 6 per cent per annum. (Prasad, 1976 and David, 1978).
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Substantial quantities are also used in the rest of the 
world especially in caada, Groat Britain, us s r, and wastorn 
tfuropa and tha consumption of pasticidss is spectacularly 
increasing in Asia, Africa and South America. Tha vide 
spread application of pesticides in soriculture, forestry# 
industry, in and around tha home result in contamination of 
soil, water, air and vegetation. Again, certain pesticides 
are persistent and application of these chemicals result in 
the contamination of soil, water sir and vegetation.
Chemical pesticides are posing a great threat to environ­
ment. Yet the benefits derived from their use such as 
increased food production and prevention of disease in plants 
represents an equally strong argument for their continued 
use.

"• attvwrr 00 P<wtlcld«» U»«a« « d  P««Ucld«a in Voou.i

aver since the dawn of civilisation man has continually
endeavoured to improve his living condition, In his efforts

«
to produce adequate supplies of food, man has been opposed 
by ravages wrought by Insect pests and crop diseases. The 
use of pesticide is not new. as long ago as 70 a .d . Pllniua 
recommended arsenic as an insecticide. By the 16th century, 
the Chinese were applying moderate amounts of arsenic 
compounds as insecticides. Xn 1763 nicotine was used for the 
first time, in 1818 extracts of pyre thrum flower, in 1363
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P«rt* Q r H D  In 1886 hydrogen cyanide, in 1892 lead arsenate. 
In 1907 ealeltn arsenate and in 1927 a root extract rotenone 
were used* The first synthetic insecticide dithiocyano- 
diethyl ether vaa used in 1929. Some of these chmaical* 
were relatively persistent and residues of arsenic axe still 
found in soil from use prior to the second world war 
(Edwards, 1978)*

Xn 1939, Muller discovered the powerful insecticide 
properties of dichlorodlphenyl trlchioro ethane or d o t.
From about 194S, several insecticide chlorinated hydrocarbon 
cyclodicine compounds were introduced though they did not 
come into widespread use until the Middle (i.e.) 1930 
such as aldrln, hepatoehlor and endvln (cremlyn, 1978).

Biocidal agricultural chemicals, collectively called 
pesticides tfilch include the insecticides, fungicides,

\

scareides, nesmaticlces, herbicides, rodentlclde, and raollus- 
cicldea have proved to be the most effective, dependable, 
and economical tool in pest management on crops. Use of 
corect pesticides at the proper stages of crop growth, and 
at the appropriate time in relation to the pest appearance 
helps in averting or minimising the loeses due to pest 
attack (Vasanthraj David, 1978)*

There is a IS par cent increase in the consumption of 
pesticide every year throughout the world* During the
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last 10 years ths u m  o£ d o t alone in India has increased 
naarly 4 folds* It is estimated that in 1981 DDT 
requirement alons during 1985-86 would ho about* 25000
tonnss which will bo twins than that of in 1981* India

*
is Importing around 15*286 million tonnss of postieidss 
•very ysar* Tho commonly used postieidss in India are 
Tonitrothion* Malathlon* Bromophoa, BHS derivatives* tom* 
aphons and other insecticides which are loss toxic offsets* 
DDT is also widely used though it has got deleterious 
toxic offsets (Suryanarayanaraju* 1979)*

c * classification of Pssticidsai ,

■ In caramon man's language postieidss are substances 
which are applied to control objectionable insects* weeds 
and organisms* Postieidss may ba defined as agrochem icals 
designed to combat the attach of various pests on agrleul- 
tural end horticultural crops* Pesticides are after 
classified according to the target organisms such as 
insecticides, fungicides etc** (Rons otal., 1975)* Pesti­
cides are classified according to their chemical nature 
and reported by Hens *£.* 1875). is given in figure Z.
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a . A aaaatabla P »U t  In ta to  (API) I

. The ADZ of a Chemical is th» daily Intaka which
during an entire U f a  time appears to be without appreci­
able risk on the basis of all the known facta at the time* 
Zt is expressed as mg of chemical as it appears in the 
diet per kg/body waight/day* ‘

ADZ is based on feeding tests on animals over 
two years and are derived from the highest concentration 
of the pesticide that gives no discernible effect* The 
ADZ format is established by insisting a safety factor of 
100 adz values which serve as a basis for stipulating 
residues of pesticides on and in food stuffs*

b* Tolerance*
*

, A tolerance is the maximum concentration of 
pesticides residue that is permitted in or on food* at 
a specified stage In harvesting* Storage* marketing or 
preparation of the food kept the final product of consump­
tion* The consumption is expressed in parts by weight 
of the pesticide residue from million parts by weight 
of the food*

(i)
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c* fcafit, SO
The lethal dosage (tag/kg/boGy weight) of a 

chemical which kills 50 par cent of the test animals Is 
called L*D« 50* of the chemical • They wary with age, sex* 
nutritional status, species, formulation of the chemicals 
and route of administration* Of necessary L.D*50* 
values can be applied to man only with reservation*

The toxicity of any materials can be measured 
In different ways depending on the route by which material 
enters the body# orally or dermally* Toxicity is 
expressed in terms of L*D* SO*

The use of pesticide is acconswmied by a variety
of undesirable environmental effects (Kalva and Chswla,%

1581) * Since these pesticides and their metabolites 
are toxic In nature their effect on environment has become 
a growing concern to everybody* Their residues ,can causa 
ecological imbalance and If passed Into the food chain, there 
can be potential health hasard (Agnihotri j&*, i960) *
The effects Include excessive mortality and reduced 
reproductlcm potential In organisms such as birds and 
fishes* '

An important aspect of pesticide Is the desirabi­
lity of deposition of persistent residues of the pesticides
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for longer lasting control over the posts* But# the 
residues should not be harmful to the environment and to 
the nontarget organisms*

The poisoning of chlorinated pesticides especially 
DOT leads to shivering movements which is followed by 
convulsions and death* with other chlorinated pesticides* 
there will be occasional trembling for only a few 
seconds to several hours* Abnormal postures like keeping 
the heed between the fore legs is seen* Some animals 
keep their heads pressed against a wall or fence# contin­
uous chewing is seen with copious flow of thick saliva#
froth formation and protrusion of tongue* During the¥
convulsive stage# high fever a may also occur* predcmi- ; 
nant use of pesticides like DDT in public health is still 
prevalent for malaria eradication* when mice are 
subjected to# prolonged exposure to DOT showed an increasing 
incidence in the succeeding generations* The IARC 
work revealed that pavenehymal liver cell tunours were 
malighant. m  these cireuastances# any possible risk 
to man# as Indicated by the animal studies is out weighed 
by the benefits arising from properly controlled use 
of DDT (WHO# 1973)*

The tissues of the most human beings contain at 
least small quantities of organo-chlorine residue end
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some* particularly Individual Involved in spray application, 
contain large amount* Though there are no confirmed

i
deaths of the residues* it is yet to be proved that it 
is carcinogenic*

*• gttB&telde Residue in water*

Certain pesticides are persistent aid application 
of these chemicals result in the contamination of water 
resources due to spray drop* direct application* run off 
resulting from rain fall and irrigation* Tha main 
souroa of this kind of pollution was shc* nor and other 
chlorinated compounds which ere relatively more persistent 
than the arganophoMraus pesticides* War against pesti~ 
eida as water pollutants and fish toxicants has been 
waged since the early fifties* Many publications ara 
accumulated to shew the pesticide contamination in water 
resources in amounts ranging up to a few parte perbilllon

1969)* On rare occasions* higher concern* 
tratlons of pesticides appear in portable water* usually 
as a result of industrial discharge* Pesticides such as 
shc (Hcctt) toocaphsne cam impart undesirable testa and 
odour to water at levels of 5*20 ppb (Rosenn* 1999)*

Nicholson and co-workers (1962) investigated the 
run off from a peach orchard into a farm pond* They found
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IS ppm of parathlon in the mod pond and 0.01 « 1.22 ppb 
in tho water. Tarufwell and Handoraon (1956) optima tad 
tha dioldrln content of run off water from an area treated 
with dieldrln at 4*66 lb/aere. The first run off 
contained 0*13 ppm and the third 0*01 ppm* Heavy morta-

c

lity in the Missisipi river in the Northern Alabama 
following heavy rains indicated that the tonic materials 
were washed from the pesticides treated soil to the stream* 
Metcalf (1964) analysed water samples from 100 locations 
in U.s. They ranged in the following order (ppb) •
£ndrin - 0-0.094* Dilldrin - 0 - 0.118* CUT - 0-037 and 
0.60 - 0.13. Though the levels of pesticides are minute* 
it can add a significant quantity to tha human body along 
with other sources such as food and air. A report states 
that the discharges of pesticide residue from the central 
valley into San Francisco Bay has been estimated to about 
two tons per year. As shown be welslods and Gunther 
(1966) if one drinks 3 litres of water per day containing 
10 ppm of pesticide* one ingests 0.02 g per day. But tha 
drinking water In U s contains 2 ppb and according to nat­
ional quality net works report the inrake of pesticides 
from this source is something less than 0.004 mg/day.

Ochiai (1969) evaluated the concentration of SHC 
in rain water and atmosphere after the insecticide was
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applied to the ground during rainfall* The results 
shored that a van in urban area where agricultural acti­
vity was small* BHC existed in rain water leading to the 
surmise that there was extensive pollution due to BHC*
The high bhc content in rain water during simmer rather 
than winter was considered to have some relationship with 
the spraying period* But there was no relationship 
between the BHC concentration and roe terologleal conditions.

V

Experiments showed that bhc was present in rain water 
in dissolved state* Analysis conducted by Vlsweswariah 
£& (1973) revealed that the drinking water in ponds

9  j

located in the coffee estate around Hasson district* 
Karnataka contains 9*02 *0*3 ppm of b h c* River pollution 
with the farm chemical is about 99 times high in Japan 
as in England* Because of the extensive use of unrefined 
BHC in agriculture* ths accumulation of the beta BBC is 
said to have chromic toxicity five times the gamma bhc 
and the accumulation factor in ths body fat is compare- 
tluely enormous (Janvl* 1973)* The pesticide magnifi­
cation illustrated fey these pesticide residue is more than 
3009 fold in biological systems* Such level of accumul­
ation in the bodies of animals through food chain may 
inpair co-ordination and behaviour to prevent toxic 
manifestation*
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Cohen and Plnklnton (1966) analysed rain water 
which contained two pesticides applied previously in an 
area one mile away from the sampling site* Organic 
chlorine and sulphur containing compounds were detected* 
Additional evidence for the finding of organo chlorine 
pesticides in rain water was provided by Wheatley and 
Hardman (1965)* The data revealed the presence of 
organo chlorine pesticides in the atmosphere and suhse-

«

quently in the rain water resulting from ths volatalls- 
ation of pesticides from the upper surface of pesticide 
treated noils* The average concentration of format in 
rain water sample collected over one month during the
period of Nov. 1964 to February 1965 for BBC* for dleldrin

»

2CV and for p - p* dot 3 parts par 1012 parts of rain 
water, whereas the samples collected only during the 
periods of rainfall in January and March 1965 averaged 
29 and 3 parts per 10*2 parts of rain water respectively* 
The conclusion made by Werhls (1965) with similar findings 
amply justify that agricultural chemicals are continuously 
contaminating the entire atmosphere* It is reported 
that the average amount of DDT and its analogues in 
rain watsr from seven widely spread stations in rural areas 
ail around the year was 7.9 in 1011 ranging from 1*2 to 
2.1 in 1011(Lee Lung, 1972). The stirvoy conducted by



18

Raju si al» (1982) has revealed the following amounts 
of pesticides residue in water samples BHC - 1 to 2*360 
ppb# methyl parathioo 0-13000 ppb DDT - 2100 ppb* Trlpathl 
(1966) studied 5 samples of water but could not detect 
DDT in any of them* According to a government of India's 
report (1967) the discharge from the Hindustan Insecti­
cide Factory manufacturing DDT at Delhi was suspected to 
have caused the destruction of fish in Yamuna river* There 
are reports that cattle and even tiger are dying due to 
pesticide poisoning*

F* pesticide Residue in Foods*

The greatest exposure to pesticides# of most 
consumers, in the general public result from pesticide 
residue in food (Kray Hill, 1969)• pesticide residua 
in food have therefore been a matter of major concern* 
nevertheless# it is very difficult to produce crops that 
contain no pesticide residues without serious loss due to 
pests* Milk and meat are also contaminated through the 
ingestion of contaminated feed by domestic animals* Zt 
is Imperative that food commodities meant for human con­
sumption should not contain pesticide residues of levels 
hasardous to human health* In order to regulate pesticide 
residue to safe levels the Joint Meeting of pesticide
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Residues (JMFR) of PAO/Wh o  of the United Nations hate 
laid down principles of arriving at the maximum residue 
limits of pesticides in the food commodities (PAO, 1978). 
The levels of intake which is considered safe for human 
even if consumed for their idiole life is determined toy 
trials in animals* The adz and residue level ere taken 
into consideration for establishing maximum residue 
limits*

*• e t» M g ^ t-B g g i4w  to  g r» ln » i

Certain cereals and pulses were analysed in 
different parts of the country* Xt is well known that 
pesticide contamination of cereals and pulses is quite 
wide spread. Xn Andhra Pradesh* Hyderabad* 47 of the 77 
samples of cereals contained either dot or bhc residues* 
Certain samples of rice and pulses also contained 
residues of organo Chlorine Insecticide* Xn all the 14 
samples thess exceeded the tolerances*

seventeen of the 54 samples of whsst collected 
from Punjab contained dot and 4 contained BHC* The 
samples from Pantnagar containsd DDT* Xn Delhi* 150 wheat 
samples wars collected during 1955* out of which 13 sample* 
showed BHC residue ranging from 0*07 to 7*0 ppm* Xn 
other samples* ths presence of BHC and dot limits were
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lover than 0*09 ppm. At Mysore, the seed samples of 
tfheat, males, sorghum and bajra from different places was 
found to be contaminated. Invariably with very high 
levels of DOT, BHC and cap tan. Three hundred and ninety 
three samples of Imported wheat were studied for residue 
at CfTRX and It was found to contain Malathlon at 0.029 
to 3.56 ppm. lava!a tl.e.) below the International toler­
ance level of 8 ppm. studies at Punjab Agricultural4
University, Ludhiana showed that 20 wheat samples from 
VCZ godowns contained malathlon residues (Bindra, 1971).

The survey conducted by Majumdsr (1963) on green 
gram, bengal gram, black gram, cow pea, field bean, horse 
gram, mung dhal wheat, Jowar, rice and potatoes suspected 
for Insecticide contamination from Mysore, Coimbatore, 
Pollachi, Erode, Karur, Mangalore were collected over a 
period of five years and analysed for 8HC, DOT and 
Malathlon.

The suspected samples drawn from different market 
centres In India shored aon analysis insecticidal conta­
mination In them. Results showed that the contamination 
with BBC was commonly noticed In the case of cereals 
and pulses. Malathlon residues were present In many of 
the wheat samples. In many cases, it was noticed that 
DDT and BHC were present much more than the permlslble 
limits (Vlsweswarlah at al., 1975) •
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Surveys has been made In different countries on 
the pesticide residue of sons of the chlorinated hydro­
carbon such as DOT, dleldrln (Cummings atod Duggan, 1965) •
Zn India, some data on the residues are available in 
raw cereals, foods, seeds and animal products. It may be 
seen that suspected samples did contain a high amount of 
pesticide residue (Kajunder, 1973),

#

The Thacher committee's report gives data an 
pesticidaa contamination of pulses, rice, wheat and flour. 
(Bindra, 1971)« The study carried out at Hyderabad 
revealed that 14 per cent of the 38 market samples of 
cereal and ceral products were contaminated. The conta­
minants were as follows « DDT - 0.25 to 1.0 ppm* BHC 
traces lindane up to 0.4 ppm. and endrln upto 1 ppm. Xn 
the survey conducted at Ludhiana# 12 of the 29 samples 
of wheat were found to contain DDT and BHC. ht Pantnagar 
all the 15 samples of edible grain contained the dot residue 
ranging upto 0.996 ppm and the average being 0.41 ♦ 0.23 ppm. 
Thus, the contamination of cereals and pulses and thair 
products appear to be the most important source cf 
pesticide Ingested by average Indian.

a* gMagje.5ggiaB.te_fS4t9 . M a „ V Q W a M . 9 i

Zn India# the magnitude of pesticide residues in
?

foods in Increasing gradually with hasardous aids afforts.



22

Agnifeotrl et al*# (1974a# 1974b) studied the residues of 
pesticides in vegetables* Zt was observed that while 
most samples contained both the toxicants* more than 
25 per cent of the saspies showed concentrations either 
close to or above the tolerance llmlte* A few samples 
contained more than SO ppm* b h c* Jain and Gupta (1976) 
sprayed brlnjal with 0*01 per cent lindane solution at 
350 1/ha and analysed the fruits by bloassay for Its 
residue at different intervals. The initial deposit of 
lindane on fruits was in the range of 10 ~ 11 ppm which 
decreased to levels below the tolerance limits in 5 days* 
During a seven year period# Lakahraimruyana an& He non 
(197S) found that a large number of food stuffs of 
Hyderabad market including vegetables and fruits contained 
residues of DDT and bhc in addition to the other pesticides* 
Out of 1316 samples tested 655 samples contained DDT and 
235 samples had BHC# many of which exceed the HHQ 
tolerance limits*

In a series of experiments conducted over three 
years under two different soil and agroellmatlc condition 
of Udaipur and Johar on carrot* raddlsh and beetroot* 
srlvatsava and Kavadia (1976) observed that soil Incor­
poration of BHC at ratas 5*15 and 30 kg*ai/hectare before 
saving the root crops resulted in an increased absorption
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of the toxicant by tbe crops on sandy loan soil than onj
clay loan. Carrot absorbed maximum insecticide 
followed by reddish and beetroot. Satpathy al..
(1374) studied residues of dlaslnon In brlnjal and eowpea 
resulting from Its soil application In the form of 
granules. The residues ears loss than the tolerance 
limits although dlaslnon was detected 10 days after treat- 
meat* The granular application of dlsulphur at 2 kg 
al/Tia to brlnjal and eowpea were observed to result In 
plant residues usually higher than the FDA tolerance unit 
0.73 ppm till 3 weeks after application in fruits of both 
crops.

t

Hameed and Ratanlal (1371) Investigated the 
residues of malathlon on cabbage* cauliflower*^ Knol-khol 
after treating the crops In the form of ac* wop and dust 
formulation using both chemical and bloassay methods.
Deposit on cauliflower and other portions of knol-khol 
were lower than that In foliage. The SC formulation left 
slightly higher residue than the w o p or dust but the 
residues of wop formulation were more persistent than others.

Most of the data on pesticide residue In market 
samples of vegetables afe from Hyderabad* Ludhiana and 
Mysore. of the 727 samples analysed* as many as 514 
samples (i.e) 71 psr cant were found to contain pesticides.
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At Mysore all tha 300 samples of leafy vegetables contained 
pesticides and in nany samples the levels exceeded the 
tolerance limits set by the p d a of USA* The vegetables 
found contaminated were beans* bhindi* brinjal# cabbage# 
carrot* potato and tomato* The pesticides detected 
were eldrin bhc* Chloxdane# DDT* endrin# hepatochlor and 
lindane* d o t wee met within all the contaminated 
samples except six of them. it has been found in fresh 
potatoes at levels up to 8*9 ppm* At Ludhiana 4 of tha 
10 brinjal samples contained DDT while 6 of the 8 samples 
contained of hhindi from different markets in Punjab 
contained eldrin. zt may be noted that this pesticides 
has been detected in bhindi* brinjal# cabbage* carrot and 
potato at Hyderabad* Zt was found that among 44 grape 
samples# 8 contained malethion# while 30 others contained 
methyl parathion and parathion* In soma samples methyl 
parathion residues exceeded thB tolerance limit* Only 2 
of the 10 vegetables sample taken from Pantnagar makket 
had DDT residues. The maximum residues was 0*72 ppm* Zn 
Punjab* Bhalla £&•* (1971) found 8 of the 8 market 
samples of bhindi to be contaminated with endrin* the 
residues being upto 0*38 ppm* Jaglan and Chopra <1970) 
studied 10 market samples of brinjal and tomato at Ludhiana 
and detected DDT in 3 brinjal samples and one tomato
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g«npl«# the residues btlng 0*00 ppo* in tomato and 
0.08 to 0*8 ppm in brlnjal, A m l w  by a Agnihotrl 
and Mithyandi (1978) reveals tha quantity of tho poatieide 
residue In plants# fruits and vegetables,

Duggan and Dawson (1987) hats shown that the 
average us diet contained chlorinated hydrocarbon residues 
distributed in the following order. Dairy products 
contributed 17,5 per oent# meat# fish# poultry 35 pur 
cent# grain and cereal 7*5 potatoes 1,3 per cent leafy 
vegetables 3*5 per cent*

3* Pesticide Residues in Foods After Cooking*

The residual sffaet of the pesticides is 
generally found to bo dooreased after processing, wheat 
samples were fortified with fenlthrothlon and methyl 
parathion and they ware milled* Fenitrothioo was mostly 
present in the bran# and a small amount in the endosperm 
of flour* Xt was found that the high reduction in tho 
Insec ticldo content is due to tho volatal lsatlcn and 
breakdown of insecticide during milling (Visweewariah al*. 
1983)*

drapes and vegetables like bean* tomato cauli­
flower* cabbage# lady*s finger# brlnjal and palak which
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are free from the pesticide residue were selected and 
were fortified with lindane* BBC* and x-faetor. The 
decontaminating agents studied were ofcld water wash* hot 
water wash* 2 per cent aotrlc acid in water* 2 per cent 
sodium bicarbonate and 1 per cant ethanol* Xt was 
found that the pesticide residue was reduced toy ninety 
per cent when treated with ethanol* In general* the 
degree of removal of lindane wais more in all the veget­
ables with different chemical solution* compared to 
factor and BBC (Raju ^ * *  1983) *
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XIX EXPERIMENTAL PROCBDURE

Experimental procedure involved In the conduct of 
this study on Pesticide Residue in selected market samples 
of cereala and pulses and impact of cooking is described 
as follows!

A* Selection of the cereals and pulses
B* identification of Pesticide Residues to 

be analysed
C. Analysis of Pesticide Residue

A* Selection of Cereals and ^4rig«
Most commonly consumed staple cereals namely rice# 

idlest, sorghum and ragl were selected for pesticide residue 
analysis as these ere the main stay of the diets of the 
population groups in and around Coimbatore and hence would 
throw light on the degree of contamination of these dally 
consumed cereals due to pesticide residue* this information 
would be of great value as it would give an idea of the 
possible curamulatlve degree of pesticide ingestion by the 
common man* For the same reason four commonly consumed 
pulses namely green gram dhal* black gram <*ial# Bengal gram 
dhal and redgram dial were also selected for their pesticide 
residue analysis*

For the collection of all the above cereals and pulses# 
three main markets of Coimbatore in the areas of Gandhipuram#
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North Coimbatore and T o m  Hall were identified and from 
each market thrse samples for oach of the cereal and 
pulse grains sampled* These samples were randomly collected 
from the shops in the market area and the procedure outlined 
in CFTR2 Manual (1978) for Pesticide Residue Analysis 
adhered to* The collected samples were then stored in sterile 
containers before analysis*

A portion of the collected sample was subjected to 
boiling as the method of cooking before analysis* This yrs 
done because it was thought of Interest to a~>e if any peati~ 
cldal residue was lost duo to ordinary household cooking 
methods* It was hoped that such information would further 
bring to light the possible minimal pesticide residue in the 
actual foods consumed as more of the cereals and pulses are 
invariably cooked before eating* Hence# apart from the market 
samples as purchased for the four cereals and pulses# all the 
samples were analysed for pesticide residue after cooking as 
well* Since boiling for 20 minutes in hot water was found 
to be the ideal cooking time for most of the cereals and 
pulses# all the samples were boiled for 20 minutes in hot 
water uniformly before analysis*

•• ISsaSigicition Residue to .bg Analysed!
The most commonly used pesticides on cereals and pulses 

crops are organochlorine and organophosphoure compounds
i
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(Visweswaralah eu al.tf 1978). Hence the possibility of 
pesticide residues that could be encountered in tha cereals 
and pulsas as it comas for consumption in tha maxkat would 
ba thosa of tha above compounds. Tha reeldual can pounds 
that might possibly ba present in tha cereals and pulsas# 
would than thus ba organochlorine rasldues like Dichloro 
Dimethyl Trlchloroathana (DDT), Dichloro Dimethyl Ethane 
(IDs), bensene hexuchlorlde <BHC) and organophosphorus 
residua like malathion# carbamate is another common residua 
found in foods in general# Hence# all the samples collected 
ware subjected to analysis for the above residues using thin 
layer chromotography and quantification by gas liquid 
chromatography procedure (Visweswaraiah ^ # #  1972)#
c. ABfttoia jfeha Pesticide Residual

Pesticide residue analysis consisted of the following 
mein steps#

1# Purification of the choalcals#
2# fix traction and clean-up of th.e samples#
3# Detection of the pesticide residue# and 
4# Quantlficatlon of the pesticide residue#

l4Afei0il_gg-the chyai:Ys|f»

as per the procedure outlined in the crn*x Manual (1978) 
all the chemicals were pur if 1 id before it could be used for 
analysis# The details of the procedure for cl anlng the 
chemicals is presented in Appendix I#
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2* flftTffffrlQO-JQg Sli?ga-.*iP of the_s«roplea«
oim hundred grama of the sample both raw and cooked 

wara taken in rapllcatea# for analysis and the extraction 
and clean up procedure followed as per the cfTRZ procedure 
(1973) for peatleide residue analysis. The details for 
extraction and clean up and ingestion into the column for 
complete elution is given In Appendix XI.

3* Pg^9S^Q» gt9tlcldea_geiiduaa»

Detection of the pesticide residues were done by plating 
the eluted sample on thin layer chroraotographic plates and 
the details of the procedure as per CFTRI Manual (1978) is 
given in Appendix III.

«• w?» n m ^ i

The quantification of the pesticide residue was done by 
gas-liquid chromatography toy injecting a column with the 
sample concentrates. The peaks from the graph were quantified 
as per standard procedure and compared with standards to 
obtain actual quantity of each pesticide. Details of quanti­
fication is given in Appendix XV.



Results and Discussion



M u l t *  of this Investigation on *Psstlcids Residue
t

In selected market sample of cereals and pulses and Impact 
of cooking are presented and discus bed under the following 
heedingt

/
A* Pesticids Residue in Cereals as Purchased and

after cooking*
*

1* Dlchloro Dimethyl Trlchoroethane (d o t) residue 
2. Dlchloro Dimethyl Ethane (ODE) Residue 
3* Oensene Hexachlorlde (BHC) resldus 
4* Halathlon Residue
S* Percentage decrease of pesticide residue in 

cereals due to cooking* '
r '

B* Pesticide Residue in Pulses as Purchased and 
after Cooking*
1* Dlchloro Dimethyl Trichloroethane (d o t) ' 

Residue ,
2* Dlchloro Dimethyl Ethane (DDE) Residue
3* Bensons Mexschlorlds (b h c) Residue .
4* Halathlon Residue
3* Percentage Decrease of Pesticids Residue in 

Pulses Due to Cooking *•

*• Eaatlgidijje*i<&3,ln cereals as Purchased and After 
£22iliQa*

Insecticides or pesticides ere applied to cereal grains 
to prevent loss due to enf^station during cultivation* Since
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no0t of these are topically applied or sprayed even after ‘ 
harvest, residues era bound to be present when they are 
ready for consumption as available In the market. Xn 
order to assess the pesticidal residue In cereals, four 
commonly consumed cereals namely rice, wheat, sorghum and 
ragi were sampled from three different market sources in 
Coimbatore in triplicates• The most common residues from 
the pestlcldts are DOT, DD&, b«c and Malathion. Hence, 
theae residues were analysed in ail the thirty six samples, 
collected ss purchased. All the thirty^slx samples were 
subjected to cooking by boiling method and residues cf 
the above pesticides analysed again* All the samples were 
analysed for carbamate residue and it was found totally 
absent in all the cereals and pulses,

u  Residue*
EOT is one of the most common chemical component of 

pesticides and is a favourite among cultivators to same the 
cereal grain. It has also been reported by Lakshminarayana 
(1930) that BUT is one of the frequently encountered conta­
minant residue in foods. The market samples of the four 
cereals were analysed for DDT residue end the results on 
It* presence in both raw and eodked samples of cereals is 
presented in Table I and Figured. The individual values 
obtain ed is wivei in Appendix V,
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TABLE Z
LPT RESIDUE IN RAM AND COOKED CEREALS

Rice Wheat Sorghum Rag!
Source BC* * AC** SC AC BC AC BC AC

1 0*090 0*072 0*006 0*002 ND ND 0*420 0*270

2 0*039 0.007 0*030 0.010 ND ND 0*030 0*013

3 ND* ND 0*030 ° o * s
1

0*008 * 0*010 0*002

Mean 0*0645 0*0395 0*022 0*007 0*02 0*008 0*153 0*095

f Before Cooking l ** After cooking
*n d  - Not Detestable

Pesticide n a l d M  of DCT was present In almost all 
samples of cereals txeopt in one sample collected from source 
ZXX in rice* and two samples of Sorghum (Sources Z and XX) • 
on an average 0*0643 ppm of DDT residue was present in rice# 
0*022 ppm In wheat* 0*02 in the only one sample sorghum in 
which DDT was detected and 0*153 ppm in ragl was purchased 
from the market On cooking# in all the cereals# DOT residue 
showed considerable decrease* After cooking# it was 0*0395 
ppm in rice# 0*oo? ppm in wheat# 0*008 in the single sample 
of sorghum and 0*095 in ragl#

The tolerance limit for DOT as recommended by (FAO/mho 
1973) # is 0*78 ppm and it is notable that none of the cereal
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grains collected from the mar Jest had values nearer to th« 
tolerance limit* The fact that cooking further reduced the 
m r  residue is encouraging and with the available knowledge 
on tolerance limits of pesticides# may be the current results 
Indicate that the cereal grains as purchased from the market 
is not harmfully contaminated with cor although traces are 
present even after cocking* Long term effect of these 
residues on individuals however is not known* -

*» PlghlQgg Dimethyl gthone (Log) Besidesi

Table II and Figure 3 gives the UDE residue in the 
ceresl grains studied both ss purchased end after cooking* 
individual values as per Appendix V*

TABLE ZZ
ZJZCHLORO DIMETHYL ETHANE (COE) RESIDUE IN CEREALS

SEMBSXCMBtSgSS&tStfteSCetBVSBflrGSrOfl
Market Wheat Sorghum Ragi
source BC AC BC AC BC AC BC AC

1 MD MD 0*08 0*03 3*00 2*700 ND ND
2 ND MD ND MD ND ND 0*0012 ND
3 MD ND ND ND 0*010 0*003 0*050 0*0030

ND HD 0.08 0*03 1*S 1*35 0*0251 0*0015Mean



DD'E RESIDUE AS PURCHASED AND AFTER COOKING IN
CEREALS
Figure: 5
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DDK residua wss not dsc table in th« rlos samples# two 
wheat samples and cne saoh of sorghum and ragi samples# 
Indicating that this DDE is not probably a comraonreaidue 
encountered in osreal grains# in on« of ths samples of wheat 
0#08 ppm of DDK# was present as purchased which reduced to 
0.03 ppm on cooking# In sorghum# on an average 1*9 ppm of 
m g  was present and it was reduced to i#39 ppm on cooking#
It is notable that 0.78 ppm is the tolerance limit and one 
sample of sorghum contained about three times the tolerance 
level even after cooking• This needs consideration and 
attention as it is not possible for the ordinary consumer 
to know the residual content tAien he purchases and often . 
choice of market for purchase cannot be predicted# Moreover 
DLS is the reduced form of DDT# it is notable that the 
presence of DCS is one of the samples of Sorghum is one the 
same market sample as the one in which DDT is not detectable# 
This would mean then# that in this market sample# that organo 
chlorine residue is quite high and is s matter worth receiving 
attention from health authorities# In the case of ragi# DDK

r

residue as purchased was 0.0251 ppm which reduced to 0.0015 
n ppm on cooking. These results indicate that in general DDK 

residue Is rather low in content in cereal grains and is much 
below the tolerance limit of 0.78 ppm except for one market 
sample of sorghum.
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3. &HHBM.SBaat!to>frJSBSi.SM ia»«
Another important oeganochlorine residue commonly’ 

encountered ti bhc rnldiMi bkc residual analysis on the 
four cereals as purchased and after cooking is given in 
Table ZZZ and Figure 4* individual Values for each sample 
analysed is given Appendix V* ‘

*' ' * i !‘

■ , TABL2 ZZZ
BSNZSNE HiiXACHLORIDS (BKC) RSSZDUES IN . CEREALS

Mavfc . Rice Wheat Sorghum Ragi
Source BC AC BC AC- BC AC BC AC

i 0*06 0*03 0*46 0*090 0*07 0*020 0*70 0*250

2 0*01 0 0*07 0*001 ND ND 0*38 0*0130
•1

3 0*01 0 0*66 0*43 0*2 0*012 0*62 0*220

Moan 0*026 0*01 0*39 0*17 0*13 0*016 0.566 0*161

Except for one sample of sorghum, all other samples of 
all the four cereal grains contained BHC residue* on an 
average rice samples had 0*026 ppm BMC residue as purchased 
which reduced to 0*01 ppm after cooking* The residue was 
0*12 ppm in wheat as purchased which reduced to 0*1? ppm
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•£t&* cooking* In the two oaraple of sorghum, BKC residue 
was 0.13 ppm as purchased, which reduced to 0*010 ppm al as 
cooking* Zn ragi, the W C  residue was 0*346 ppm in the 
market sample and it reduced to 0*161 ppm after cooking*
The tolerance limit for » C  is 0*23 ppm as reeomnended lay
(fao/w h o, 1973)* Both ragi and wheat samples as purchased 
has BHC residues above the tolerance limits but it is reduced 
below the tolerance limit on cooking* Although it is a 
factor to be considered, from the point of view of health ,
the market sample of some cereal grains do contain residues
of organo chlorine compounds above the tolerance limit
reduced almost ond in general cereals ere cooked before
eating*

Malathion, has been extensively used as an efactive 
and suitable insecticide for oereal grains (Moorthy and 
Srlvatsava, 1978)* Hence the possibility of all samples of 
cereal grains sprayed with Malathlon* The residue or 
organophoephorue insecticide in the four selected cereal 
grain as purchased and after cooking was analysed and the 
data is presented in Table XV* Individual values as per 
Appendix V* I
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MALATHION
TABLE XV
RESIDUE ZN CEREAZJS

Market Rice wheati Sorghum v _ .. . Ragi
Source . BC AC sc AC SC AC ■ BC AC

1 ND ND ND ND 0*007 0*002 ND ND
2 0*002 0 ND ND 0*03 0*023 0*008 0
3 ND ND ND ND ND ND ND ND

Mean 0*002 0 ND ND 0*018S 0*012S 0*003 0

It is nottblt that non# of the wheat samples had 
any dttetctable effect of Malathion residue* only one 
sample each of rice and ragi and two samples of sorghum 
have residues of Malathion* Zt may be observed that the 
malathion residue in the single rice sample was only 
0*002 ppm as purchased which reduced to nil after cooking* 
Zn the case of ragi it was 0,003 ppm as purchased which 
again reduced to nil on cooking* Zn the case of sorghum, 
on an average 0*018 ppm of Halathion was encountered in 
the market sample which wae reduced to O.Ol2ppm in the 
cocked sample* Malathion has a recommended tolerance limit 
of 4*0 ppm (FAO/sc?o# 1973)* None of the sample analysed 
had any perceivable malathion residue*
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*• a H B W S g f l a - ^ g M W - g f - B W U g t a #  r»»ldu« In o « « l l

Th« percentage decrease of pesticide residue in 
cereals after cooking is tabulated In Table V*

TABLE V
PERCENTAGE DECREASE OF PESTICIDE RESIDUE IN CEREALS

DUE TO COOKING

Pesticide
Residueof Rice wheat Sorghum Ragi

DDT 30*7 60*18 60*0 37*9
i

DDE ND 62*9 10*0 94*0
BMC 61*53 96*41 07*6 71*3
Malathion 100 ND 32*4 100

The percentage loss of DDT realdue In cereal grains 
ranged from 37*9 per cent to 00*18 per cent* The rice 
sample analysed had the minimum loss* The DDE residue 
loss ranged from lo per cent to 94 per cent and this was 
not detected in the rice sample* The percentage loss of 
shc residue ranged from 96*41 per cent to 87*6 per cent*
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The Malathion reeldues present in the two samples were
i

completely removed after cooking and the malathion was the 
only residue which was removed cent per cent after cocking*

B« gaaOeifl* «esldaa in Piilsea as Purchased and After cooking» 
Sample of fcur commonly used pulses namely greengram dhal* 

black gram dhal, Bengalgram dhal and red gram dhal were 
collected from three different market sources In triplicate 
and analysed for pesticide residues*

1* Plchloro Dimethyl Trlchloroethsne IbOTi residue!

Residues of DDT as analysed in the four pulse samples 
as purchased and after cooking Is given In Table vx and In 
Figure 9* Details of Individual value Is given In Appendix V*

t a b l s vx
DXCHLORO DIMETHYL TRXCHLOROETHANS (DOT) RESIDUES IN

PUUBbS .

Market .source Gro,3nSfram Blsckgram Dhal Bengalgram Dhal Redgram
BC AC BC AC BC AC BC AC

1 ND ND 0*007 0*006 1*000 0*90 ND ND
2 ND ND 0*010 0.007 ND ND 0*66 0.430
3 ND ND 0*097 0*082 0*490 0.017 0.79 0*620

0.038 0*031 0*743 0*438 0*723 0*933Mean ND WD
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Greenyram dhal collected from the thro* sources did not 
contain any DOT residue* Taro samples each of Bengal Gran 
and Rod Gram Dhal contalnod DDT raslduo whereas all tho 
samples of Black gram dhal had a pesticide residue* an an 
average* DDT residue of hlackgram dhal before cocking was 
0*033 ppm and was reduced,to 0*031 ppm after cocking* xn 
the case of Bengal Gram Dhal* COT residue of 0*745 ppm was 
observed In the market samples which was reduced to 0*438 
ppm on cooking* In the case of red gram dhal of 0.725 ppm 
was the DDT residue observed In the market sample which was 
reduced to 0*525 ppm on cooking* The acceptable tolerance 
limit according to fao/who (1973) la 0*78 ppm for DDT. 
sxoapt for ona market aample of Bengal Gram dial and one of 
red gram dhal* none of the other samples had DOT residue 
level higher than the tolerance limit* The higher DOT 
residue level of one sample of Bengal Gram Dhal waa 1*0 ppm 
which waa reduced to only 0*9 ppm on cooking* which again la 
not a safe limit* From the point of view* such samples need 
consideration from the health authorities* The single market 
sample of red gram dhal which had a value of 0*72 ppm of 
residue as purchased reduced to 0*62 ppm on cocking with the 
consolation that it la lass than the tolerance level after 
cooking* Though single Instances* these values call attention 
to the fact that there is need to control market samples in 
order to minimise the harmful affect of peaticidda*
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2* states. i

Th* DD* residue of the four pulse samples before end 
after cooking le presented In Table viz and in figure 6* 
Details are presented in Appendix 3.

t a b e s vxi .
EXCHLORODIMSTSAYL STtiMtS RESIDUE IN PULSES

Market Green gram slack gram Bengalgram 
source dhal dhal dhal ftedgram dhal

H ------ i£-------- ES--------i£------ ES-----SS- BC ac

1 ND ND ND ND
*

ND ND 0*09 0.05
2 ND ND 0*003 0*0019 ND ND ND ND
3 0*04 0 v ND ND ND ND ND ND

Mean 0*04 0 0*003 0*0019 ND ND 0*09 0*09

In the case of greengrant dhal only one sample had CDS 
residue of 0*04 ppm which was reduced to few on cooking*
For black gram dhal only one sample had CDS value 0*003 ppm 
as purchased which was reduced to 0*0019 ppm on cooking* None 
of the Bengal gram dial samples had EDS residue* One red grms 
dhal sample which did not have any EOT residue# had a Dos
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residue of 0*09 ppm before cooking which came down to 0.0S ppm 
after cooking. As discussed earlier for cereals# DD8 is the 
reduced fora of DDT and in some cases like one red gram dhal 
sample and green gram dhal sample# though odt residue was not 
present# d o b residue could be traced in the same samples 
indicating atleast some organo chlorine pesticide residue. Zt 
may however be pointed out that in none of the samples# 008
residue were any «*tere near the tolerance level of 0*78 ppm.

{

»• ( m c ) R^tau. en
»

8HC residue of the four pulses as purchased and after 
cooking is presented in Table VIII and in Figure 7. The 
details of individual values is given in Appendix V#

i r

TABLE VIII
B BN BEN 8 HSXACHLORIDE RfiSlEUSS IN PULSfiS

Market Greengram Blackgraa Bengalgram Redgram
source dhal dhal dial dhal

1 2.20 1.72 0.04 0.039 0.03 0.01 0*04 0.04

2 0.17 0.09 0.20 0.170 0.72 0.53 0.82 0.80
3 0.72 0.33 ND ND . 0.07 0.06 0.40 0.38

Maan 1.03 0.78 0.13 0.1145 0.27 0.20 0,42 0.404
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Sxwpt for one sample , both the greengram dhol samples 
hod a value higher than the tolerance level of BHC (0.23ppm) 
on an average# in the three sources, the BHC residue was 
1*03 ppm before cooking irtiich reduced to 0.78 ppm after cooking. 
M l  these value were higher than the tolerance value. Zn the 
case of black gram dial, one of the sources did not have any 
detectable amount of BHC. Among the other two samples, one 
sample had a value of 0*06 ppm before cooking which war not 
considerably reduced even after cooking (0.056 ppm). The ' 
third sample had a value of 0.20 ppm which was reduced to 
0.17 ppm after cooking. However# on an average black gram dial 
contained BHC reside within the tolerance limit. Zn the case 
of Bengalgram dhal# one market sample had a value above the 
tolerance limit thus making the average value from the three 
markets to 0.27 ppm s value slightly above the tolerance limit 
of 0.25 ppm. on cooking the average obtained is 0.20 ppm 
ifilth is less than the tolerance limit. For red gram dhal. 
the average BHC residue is 0.42 ppm as purchased which was 
reduced only to 0.406 after cooking* thus indicating that for 
all the red gram dhal samples# BHC residue was almost double 
the tolerance level. ’ '

4. HftlftthlofireBlduet

None of the pulse samples analysed had any detectable 
malathion residue before or after cooking. Since malathion
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is widely used pesticide for cereal grain this information 
is of importance because it may either be due to the fact 
that ma lath ion has not been used in the cultivation of the 
pulses analysed or the usage of malathIon as a pesticide 
is well within specification for pulses that It does not 
leave any residue in the market sample. This needs further 
investigation* .* , .

In a study by Moorthy and Srivatsava (1978) with green 
gram dhal calculated dosage application ofmalathioh and 
washing rubbing and cooking green gram dhal indicated that 
even at a dosage of SO ppm the residual effect was only 3 ppm 
a level below the tolerance limit of 4 ppm* In the present 
investigation* since no malathiSn residue was observed either 
in straight market sample or after cooking homes one to think 
that application of malathlon is well within the safe limit 
as far as the pulses studied are concerned and hence no 
detectable residue was present st the Consumer consumption ' 
level*

t

s" ga r a m s w  Of .-pesticide residue in nuie^
SSLfi22&iBa«

The percentage decrease in the pesticide residue of 
pulses after cooking was noticed and the results are tabu* 
lated in Table XX*
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TABLS XX
PaRCoNTACa DfiCKfiAtS uf P£LTXCXD£ R£SXDU£ IM PUL&fiSDU£ TO CuuKXNG

Pwtlclda Greengrem Blackgram Bengalgram Redgram 
Residue dhal dhal dhal dhalof

DDT ND 18.42 38.S 27.58
DD£ 100 36.44 ND 44.44
BHC 24.27 11.92 25.92 3.33
Melathian ND ND ND ND

Nona of tha pulse samples contained malathion residue. 
Tha CDT raaidua lose during cooking ranged from IB.42 p r 
cant to 38.5 par cant. IDS raaidua was completely nil in 
tha sampled gram gram dhal and rad gram dhal shoved tha 
highest raaidua level of 44.44 par cant of tha BHC residua 
ranged from 3 per cent to 25 per cent. Higher the percentage 
loan, lover is the harmful and hasyardous effects.

Prcm the foregoing discussions, it is evident that 
barring a few samples of cereals and pulses# organochlorine 
and oeganophosphorus pesticide residue is hot rampant in the
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market samples of cereals and pulses studied, in general 
residues of dot or d o b and BHc when present in isolated 
market samples is far above the tolerance level# thus# 
causing concern from the health point of view. Information 
on pesticide residue in market samples of conaonly consumed 
foods specially cereals and pulses which form the staple 
food of masses of people needs concern from public health 
point# Zt must be enforced that fromto time# market samples 
are withdrawn and analysed far these residues in public 
health behaviours along with checking for adulteration and 
strict action taken at governmental level to check sail of 
undesirable samples in order to save the interest of the
consumer.
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V SUMMARY AMD CONCLUSION

The main objective o£ this investigation vaa 
to study ths common postlcids residues prsssnt in 
selected cereals and pulses ss purchased from ths market 
and after cooking* Accordingly three sauries each of 
four cereals namely rice* wheat* sorghum and rag! and 
four pulses namely green gram dhal* black gram dhal# 
bengal gram dhal and red gram dhal were collected and 
analysed for Diehlaro Dimethyl trichloro ethane (DDT) *
Diehloro Dimethyl ethane (DDK)* Bensene hexachlorida 
(BMC) and malathlon residues both as purchased and after 
cooking* Analysis gate the following results>

1* The main DDT level In rice* wheat** sorghum and
ragi were 0*0645 ppm* 0.022ppm# 0«02ppm and 
0*153 ppm* respectively for the market samples 
which was reduced to 0*0395 ppm* 0*007 ppm*
0*008 ppm* and 0*095 ppm* respectively for the 
four cereals when cooked* All these values 
were well within ths tolerance limit of 0*78 ppeu

2* DOS residue was not detectable in the rice smaple*
A value of 0*08 ppm* which was reduced to 0*03ppm* 
on cooking wes observed for samples of one 
market source for wheat and a mean value of l*5ppm
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Which was reduced te 1*35 ppm# on cooking was 
observed for sorghum samples and a mean value of 
0*251 ppm# as purchased which was reduced to 
0*0015 ppm was obtained for g ragi samples* 
Except for the single source sample of sorghum# 
all other had a value of DDE residue within the 
safe level of 0*70 ppm*

The BHC residue in cereals on an average were 
0*026 ppm# for rice# 0*39 ppm# for wheat# 0*13 
per sorghum# and 0*566 ppm for ragi* On cooking# 
the BHC residue value for rice was reduced to 
0*01 ppm# for wheat to 0*17 ppm# for sorghum 
0*16 ppm and fear ragi 0*161 ppm* The BHC 
residue observed for wheat and ragi as purchased 
were above the tolerance level 0*25 ppm# which 
was however reduced below the tolerance level 
after cooking* ,

r

wheat sample did not have any detectable amount 
of any malathion residue only one sample of rice 
had a malathion residue of 0*002 ppm which wae 
reduced to nil after cooking* On an average# 
the malathion residue in sorghum was 0*018 ppm 
before cooking and 0*012 ppm after cooking* Zn
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rael only one sample had a malathion residue 
of 0*03 ppm before cooking which was reduced 
to aero after cooking*

<»

S* COT residue w«s not detected in green gran dhal
samples# blackgram dhal had a residua of 0*038 ppm# 
which decreased to 0*037 ppm after cooking*1 in 
Bengal gram dhal DDT residue value was 0*745 ppm 
before cooking and 0*458 ppm after cooking! and 
0*725 ppm before cooking which was reduced to

' 0*525 ppm after cooking in red gran dhal* DDT
residue of one sample of Bengal gram dhal was 
alone the tolerance limit of 0*78 ppm both before 
and after cooking whereas in red gram dhal only 
on* sample had a value above the tolerance level 
which was reduced below the tolerance level on 
cooking*

8* The DDE residue valuss ranged from 0*003 ppm in
one market sample of black gram dhal to 0*09 ppm 
in one market sample of red gram dhal* Xn moat 
of the samples# it was not detectable and on 
eooking* it was reduced to a range of 0.001 ppm 
to 0*05 ppm*
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7. BMC residua levels « s n  found In almost all
the samples* The mean value for green gram dhal 
was 1*3 ppm before cooking and was reduced to 
0*78 ppm after cooking; for black gram dhal

t

the main market sample was 0*13 ppm which was 
reduced to 0*1145 ppm after cooking* For Bengal 
gram* the market value of 0*27 ppm which was 
reduced to 0*02 ppm after cooking* and for red 
gram dhal, the market values was 0*42 ppm which 

a was reduced to 0*406 ppm* on cooking* Both for
Bengal gram and red gram dhal the values above 
the tolerance level of 0*25 ppm and in the case

a

of red gram dhal even after cooking the values 
was almost twice as much as the tolerance level*

8* None of the pulses had any malathion residua both
in the market sample and after cooking*

9* * Bone the cereals or pulses had any residue of 
carbamates*

' r

10. The percentage decrease in the pesticide residue 
ranged from 32 to 100 per cent for cereals and 
3*3 to 100 per cent for pulses in general*
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The foregoing results Indicate that the
r

pesticide residue found in the staples like cereals 
and pulses as studied in this investigation is not 
alarming. only a feu samples of millets like sorghum 
and ragl had a high amount of oDT residue, and one 
sample each of blackgram dhal and red gram dhal had a 
high amount of COT residue above the tolerance level 
which came down below the tolerance level after cooking.
Of concern, is the BHC residue in red gram dhal, one of 
the most commonly used pulses which did not coos down 
below the tolerance level even after cooking* Barring 
the above few samples, all others were well within the 
tolerance limit and the residue of the most commonly 
used pesticide malathion was conspicuously absent*

Zt is however, recommended that since not much 
information is available in such analysis of staple foods 
it would be of great practical relevance in the context 
of the present day slant in agricultural production and 
food auguesntation to undertake more investigations 
along the following lines*

1* Periodic sampling of cereal grains from different
markets and then their analysis for pesticides 
residues*
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3* Aniioal studies on long-term consumption of
pesticides at varying levels of intake,

3, Controlled experiments on application of pesti­
cides to cereal grains and study of tine leg

i
end application concentration relationship to 
residue,

«

4, studies on the effect washing, scrubbing sod 
different methods of household processing and 
cooking in pesticides residue In cereal grains,

5, All the above aspects can be repeated on the 
other commonly consumed food items also,

The present Investigation is only a limited 
study aroused of out of the Investigator's Interest In

i

this problem of harmful effect of pesticide residues la 
foods end It is hoped that this would pave way to many 
investigations as mentioned above In different parts of 
the country, it Is also recommended that state and „ 
central Governments in collaboration with regional food 
laboratories should view this consumer problem as an 
urgent public health problem requiring a multi-sectoral 
approach and would taka steps to analyse from tins to

V
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market samples of commonly consumed foods for consumer 
safety* Enforcement of laws towards this send and 
assurance of safe food to the consumers will go to a 
long way to assure good health and lomguity to our
masses*
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APPENDIX Z
PURIFICATION Or CHEMICALS FOR USE IN THE PESTICIDE

RESIDUE ANALYSIS

<*> £££&&£&*
It v u  purified from impurities by following the method 

of Brenley (1916) commercial grade acetone was treated with 
potassium permanganate solution and allowed to stand for 
3 to 4 hours more permanganate solution being added as the 
colour disappeared. After being distilled, the product was 
dried over calcium Chloride and stored in brown bottles.

(id Hsasa&i
Morgan and Lowry (1930) method was used for purification, 

commercial grade hexane was treated with concentrated sul­
phuric sold and shaken several times. It was next washed 
with 0.1 N solution of potassium permanganate in 10 per cent 
sulphuric acid and finally with 0.1 N solution of potassium 
permanganate in 10 per cent sodium hydroxide. The hexsite was 
then washed with water * dried over metallic sodium, distilled 
and the fraction boiling between 63-70*C was used for 
analysis.

Skls&s&sm*
To remove the traces of ethanol which may be present 

in chloroform, the method of williams and Daniels (1924) was 
followed. Commercial grade solvent was washed with dilute 
sodium hydroxide solution and then with water, dried over 
fused calcium chloride and then over phosphorus pentoxlde.
It was fractionally distilled.
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♦

(iv) Banianai
t

The procedure of Leonard ̂  a£.# (1948) was followed 
Commercial bensene was shaken succesofully with concentrated 
sulphuric acid un.il free from thiophene then with water# 
dilute sodium hydroxide solution and water, it was dried by
distilling over phosphorous pentoxide.

«

<V> .
The procedure of Timmermans are Hennault Ronald <1930) 

was followed. The beh grads sample was treated with sodium 
sulphate and phosphorus pentoxide distilled and used 
petroleum ether (40»60*c b c h) grade was redistilled before 
use.

5hroi»pg>nlc _ Reagents i 

(1) flfclhg»ToUfltoit
l.Og of ortho toll dine (Fluke buchs# Swltserland) 

dissolved in lOQral acetone was used as a chromogenic spray 
to locate lindane spdi on their layer chromatographic plates 
with bluish green to Prussian blue spots when expoeed to 
eunlight or w  light.

<*i> Brilliant creent
0.3 g. o£ brilliant green (supplied by Scientific and 

industrial corporation Xnda) was dissolved in 100ml acetone 
was used es chroraoglnic epray on the plate, on exposure to
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bromlna vapours uharavar organo phoaphata unsactcldas 
waa prasant, organga col our ad spot appaarad (K.viswaswar- 
iah Raj# £& 1983) •

florlsll and alllcagal G wo ra tha other chemicals
us ad*
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APPENDIX ZX

EXTRACTION AND CLEAN UP PROCEDURE OP THE SAMPLES

One hundred grams of the sample was taken and 
blended for 5 minutes with 300 ml acetonitrile# fUltered 
and repeated the blending with another 200 ml of aoctoni- 
tale and filtered# The acetonitrile was transferred to 
the separating funnel# 100 ml and was hexane# shaken 
well# disooudered the hexane layer# Repeated the extract** 
ions there three times with 100ml hexane# Combined all 
the hexane extracts were collected a d d  and about 15 g 
of anhydrous sodium sulphidt added and the concentrated 
the hexane to S ml in the rotary evaporator (Mendoe #
1971)*

fftflmm gft«»»toqrehg»

Packed the oolwrn (20 m m ind) with activated 
£lourid(10 cm) topped with 1 cm anhydrous sodium sulphate* 
prewetted the column with 40*50 ml petroelum ether# 
Transferred to hexane extract to the column allowed it to 
pees through at a rate of 5 ml minute# Rinsed the flask 
twice with about 5 ml portions of patrolman ether# 
poured rinsings on te the column# Rinsed the walls of 
the tube with additional mnall portions of petroleum ether 
and eluted with 200 ml of 6 per cent ethyl ether in hexane
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at Sal/ninute. Change the receiver and eluted with 
200 ml of 50 par cent athyl athar in hexane* Concentrated 
the each elutant to suitable known volume la a rotary 
vaeoum evaporation.

Tested 0 par cant of elutant for chlorinated 
pesticide such as aldtfen, EHC, DDE, DDD, O-P-DDT, 
p-pUaor, hejCpta chi or epoxide/ lindane methoxychlor, mlrsx 
and perthana, poly - chlorinated biphenyl and phosphate 
pesticides. Second elutant was tested for chlorinated 
pesticides like dleldria, and endrln and phosphate pesti­
cides, diaslnon and methyl parathion. Third elutant 
was tested for malathion.

The detection and estimation was done by thin 
layer chromatography and gas liquid, chromatography.
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(i> aaguriUgLof .̂ ha.jttft,iaaai
40 g• of silica gat g was made into slurry with 

90ml of distilled water and transferred to an application*
The slurry was spread uniformly on the glass plates 
(20 x 10 am*)• After the silica gel was set on the glass 
plats for half an hour# it was activated at 110*C for 
2 hours* After activation# the plates were cooled to room 
tempsrsture and stored in s dessicator until subsequent 
use sXdsoeheat*

<ii> Spotting*
Grades concentrations of each under test (0*3# 1# 2#

3# 10 mg) wsre spotted on the thin layer chromatographic plate 
using a lamb daplpette or standard nanolitre micro capillaries*

The test sample solution was spotted with the help of 
lambda pipettes 13mm from the lower edge of thin layer chroma­
tographic plate and the solvent was run upto 13-18 cm by 
keeping it in the developing chamber* The plates were removed 
they were dried and sprayed with chromogenic reagent* The 
various components were detected and identified by running the 
standard samples and comparing the K Kf values*
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APPEMUX XV
QUANTIFICATION QT THS Ri&IDUB

lit y>teaM • •

A varlan rerograph series 1400 equipped with a 
6 ft x K8 In i*d* stainless steel column packed with 3
per cent o eg In chromosorb of 60-80 raesK was used.

» <

Nitrogen (SOml/bln) was used as a carrier gas* elections
capture detector with tritium foil was employed* The 
Injector column and detector were operated at 210*C#
190*c and 200*c respectively at 8 x 10**10 range* '*
Aliquots of hexane extracted Insecticide (clean up extract) 
from water ware Injected to GLc and the different Insect 
-elds peak were Identified and quantified with respect to * 
standards*

Ji

L
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APPIMDIX V

Y§lu«i_lMJLlia^gaaJl s « p m
DOT RESIDUE XN CBRSAI& BEFORg AND AFTER

COOKING

Market
source Rice wheat1 Sorghum Ragl
DDT BC AC BC AC ■ BC AC BC AC

1 1 0,17 0.033 0.003 o.ool ND* ND 0.09 0.08
11 0.10 0.12 0.012 0.002 ND ND 0.82 0.62

111 0*09 0.043 0.001 0.003 ND ND 0.33 0.11
3 1 «5o•o 0.004 0.02 0.01 ND ND 0.03 0.031

11 0.031 0.017 0.03 0.019 ND ND 0.008 0.001
111 0.03 0 0.009 0.009 ND ND 0.012 0.009

3 1 ND 0.060 0.009 0.000 0.04 0.002 0.009 0.003
11 ND 0.009 0.012 0.007 0.009 0.017 0.018 0.001

ill ND 0.020 0.069 0.006 0.010 0.009 0.072 0.002

d o b Residues In cereals Before and After cooking
» w aBnnntsaB ttvasnB txnaiM  s  aaua ■

wheat Sorghum 
AC

Ragl
BC ACDDE BC AC

1 1 ND ND
11 ND ND

111 ND n d
2 1 ND ND

11 ND ND
111 ND ND

3 1 ND ND
11 ND ND

111 ND ND

BC AC BC
0.19 0.08 2.9
0.02 0.01 3.2
0.03 0 2.8
ND ND ND
ND ND ND
ND ND ND
ND ND 0.099
ND ND 0.011
ND ND ND

1.79 ND ND
2.82 ND ND
2.7 ND ND
ND ND ND =
ND ND ND
ND 0.0012 0
0.009 0.080 0.002
0.001 0.010 0
ND 0.010 0.001

•Not Detectable
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BBC RESIDUES XN C£RRALi> BEFORE AND AFTER COOKING 

M M m M U H N m a s M M B a B a M « M w m m e w M w m M a B W N n n H w n * M m n a  
Source a*c* Who*t Sorghum flag!
BNC BC AC BC AC BC AC BC AC
1 i 0*12 0*08 0*82 0*21 0.07 0*02 0*18 0*13

11 0.04 0.03 0*28 0*03 ND ND 0*09 0*01
ill 0*019 0*009 0*28 0*01 0*069 0*009 0*83 0*62

2 i 0*019 0 0*19 0*002 ND ND 0*09 0*93
11 ND ND 0*02 0 ND ND 0*14 0*011
ill 0*001 0 ND ND ND ND 1*01 0*001

3 1 0*003 0 0*24 0*43 0*39 0*009 0*84 0*40
11 0*004 o 0*22 0*28 0*20 0*019 0*4 0.04

111 0*003 0 0*2 0.14 0*19 0*008 ND ND

Market
Source
Mala*

MALATHION RESIDUES IN CEREALS BEFORE AND AFTER
COOKING

BtB*i8eiie*r8N#eB«ss?PtFen»e»»- tessrtffflBi?flo»B«tGrs3tim«Ms ncrcr rv,ir£?s»tsi0raHVfl

Rica wheat Sorghum Ragl
thlon BC AC BC m : BC AC BC AC

1 1 ND ND ND ND 0*006 0*001 ND ND
11 ND ND ND ND 0*009 0*002 ND ND

111 ND ND ND ND 0*006 0*003 ND ND
2 1 ND ND ND ND 0*042 0.003 0*003 0

U 0*002 0 ND ND 0*008 0*0016 ND ND
111 0*002 0 ND ND 0*010 0*001 ND ND

3 1 ND ND ND ND ND ND ND ND
11 ND ND ND ND ■ ND ND ND ND

ill ND ND ND ND ND ND ND ND
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■ B s a o a a B ii
Market 
source 1 M

dot residue zn
■ ■ m M o M a ra B

Green gram

PULSES BEFORE MID AFTER COOKING
i b b b b b b  «s m a > »  v t s B t c s o B W c k ia a t a r B i n a t a i a t B H B

Clack gram 
dhal dhal Bengal gram Red gram 

dhal dhal
BC AC BC AC BC AC BC AC

1 1 HD HD 0*0069 0*005 1*92 0*93 ND ND
11 HD ND 0*0071 0*006 0*09 0*07 ND ND

ill HD ND 0*0072 o • 8 e 0*99 0*82 ND ND
2 1 ND ND 0*009 0*003 ND ND 0*53 0*21

11 HD ND 0*012 o*ou ND ND 0*72 0*62
111 ND • ND 0*0068 0*008 ND ND ' 0*73 0*46

3 1 HD < ND 0*19 0*082 ND ND 1 0*83 0*68
11 HD • ND 0*01 0 0*490 0*017 ND ND

ill ND . ND ND ND ND ND 0*75 0*56

ocs Residue In Pulses before and after cocking
Market
Source
DCS

Green gram 
dhal

BC AC
Black gram dhal
BC AC

Bengal Gram Red gram 
dhal dial

BC AC BC AC

1 1 ND ND ND ND
11 ND ND ND ND

111 ND ND ND ND
2 1 ND ND ND ND

11 ND ‘ ND ND ND
111 ND ND ND , ND

*

3 1“ 0*08 0 ND ND
11 0*02 0 ND ND

111' 0*02 0 ND ND

ND ND 0*12 0*08
ND ND 0*09 0*05
ND ND 0*06 0*02
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
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SHC Rj&IDUE ZN PULSES »EF0Rfi AND AFT SR COOKING
io D « a i

O n w  gram Bladtgram 
• dial dial Bongalgrandhal Rfldgraa

dhal
BC AC BC AC BC AC BC AC

1 i 2 a 26 1.72 0.07 0.069 0.0$ 0.019 0.049
»

0.039
11 ND ND o.oi 0.01 ND ND 0.061 0.099

t

111 ND ND 0.10 0.09 0.01 0.001 0.039 0.038
2 1 0*20 0.17 0.30 0.27 0.97 0.72 0.83 0.80

11 0*18 0.06 0.09 0.08 0.082 0.74 ND ND
111 0.13 0.04 ND ND 0.37 0.13 0.79 0.73

3 1 0.91 0.62 ND ND 0.03 0.029 ND ND
11 0*89 0.82 ND ND ND ND 0.40 0.38
111 0*32 0.01 ND ND 0.11 0.09 ND ND


