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I INTRODUCTION

The pressnt growth rate of world's population of
about two per oentf\&;ou adds nearly 2,00,000 people to
the world each day. Demographers have projectec that the
world population will reach 6,000 « 7,000 million by the
turn of the century and by the 2Ind century, it will be
10,000 « 16,000 million (U.8. National Academy of Science,
1975). Frood and Agricultural Organisation estimates
that as many as 1,5000 million individuals suffer from
hunger and malnutrition, Most of these live in the
developing countries largely in tropical or sudb tropical
gones (Gunn and Stevens, 1976). To mest 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 indispengible.

Crop yields are considerably reduced by insects
and pests, Crops are under constant attack by a wide
range of insects and insectd pests during all stages of
their growth, transportation and storage. It 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 et al.. 1976). It 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 preventad by intensifying
the use of pesticides, in developed countries and 30 to



40 per cent could be saved by the judicious use of
pesticides. In India, the losses due to various pests
is estimated to bs around &.6,000 crores per annum, Of
this loss maximan damage is done by weeds ( 33 per cent)
followed by plant diseases (26 per cent) and insect

pests (20 per cent) while the storage 1oss could be at 7
per cent, , Rats are estimated to cause about 6 per cent '
loss to standing erxops (Banerjee, 1980),

India with a gross population of 68,38,10,051
covering an area of 32,87,782 sq Jm produced 10,88,30,000
tommes of food grains during 1979-80 (India, 1981), Only
0.64 million hectares were under the plant production
umbrella, According to Ministry of Agriculture, the
plant production area during 1982-83 is expected to De
100 miliion hectares, There has besn rapid progress in
the prodtption and consumption of pesticides over the past
two dncaci.a. The demand for the use of pesticides
increased from 11 to 25 per cent in the course of 20

years,

Although the over all pesticide growth rate may
be impressive the rate of consumption per hectare of
cultivated land is very low, Pesticide production and
usage in India is qQquits low as compared to developing
countries like Mexico where 750 g are used per hectare
and Argentina 960 g per hectare, In developed countries



l1ike U.8.A, and West Germany 3,000 g are used per

hectare and in Japan, 11,800 g per hectare which is 10
times and 40 times respeetively of the quantities amd

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, szince the crops especially
the high yielding wvarieties camnot exhibit their preduction
potential in the m« of proper pest produstion,

In India,’ due to climate factors, incidemce of
agriculture and stored product, pests is chronic and
severe. Hygienic msasures alone cannot fully control the
insect infestation in agricultural crops and stored
produce and the use of pesticide becomes necessary comple-
ment to the production and conssrvation of foods,

Therefors, pesticides have become an indispen-
sible and pemmanent tool for modern strategy of crop
produstion, 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 insvitable contamination of food
matarials, with these unintestismal additives. S5So, the
contamination will load to consumer health hasards. The
nagnitude of pollution in India with special emphasis on



foodstuffs has been studied. The pesticides pollution
problems dus to putilcid." usage in food and enviromment
vary f£rxom region to region, Surveillance andi monitoring
programme are also directly rglatod to the pattsrn of
usage of pesticide and socioweconomic conditions of the

region.

In India, the monitoring and surveillance of
pesticide residuss in various cereals and pulsaes are still
inadequate, Studies on the nature and extent of contamie
nation of food stuffs have been limited in scope and
. restricted to gselectad areas and to few compounds. The
persistence of insecticide which are the pesticides mainly
used on foods is of concern from the public health peint

of new,

Residus studies in cereals and pulses are
important because they form the staple f£ood of South India.
" Moreover, pesticides are used indiscriminatesly and some
monitoring of pesticides residue on grains is essential,

This study therefore, involves the assessment of
pesticides residues in selected cereals such as rice,
ragi, sorghum and wheat and pulses like greengram dhal,
bengal gram dhal, red gram dhal and black gram dhal colle-
cted from the local warkets in Coimbatote., The residual
effocts after cooking was also studied,
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II REVIRW OF LITERATURE

Review of the literature partaining to this study on
Pesticlide residue in selectad market samplas of cereals ‘
and pulses and fmpact of cooking is discusssed under the
following headss

A. Agricultural production and loss

B. History on Peaticice usage and Pesticides
in Vogue .

Ce Claseification of Pesticides
De Residual actionof Pesticides
E. Pesticide Rasidue in water
Fo. Pesticids Residue in Foods.

A. Agrieultuga) Pgoduckion and Logps
It is estimated that on world wide baeis about

20,000,000 tons of organic chemicals enter the environment
annually. The solvents such as methanol, ethanol, alcohol,

ether and chlorinated solvents account for about half of .
the chemicals entering the snvironment, detergents amount ' J’k |
to 1.3 m.tons and organic pesticides to about § million ton

(Nfeol, 1972). A zeport of the U.S. Department of Agricule-

ture has indicatad that a camplete 8top in the use of

pesticids might result in a 25 to 30 per cent in ocrop and
livestock production. United Nations Food and Mgricultwe
Organisation plans to recduce food losses due to pests by



30=30 per cent as part of a drive to achieve four-fold
increase in fooc supplied (Bloom, 1969). Crop yields are
considerably raduced by insect pets. The losses are as
high as 25 to JO per cent of the total produce which
exceed R8.35,000/= crores annually. According to the
National Council of Economic Research the maximum loss of
40.3 par cent was recordsd in cotton 8.8 to 12.1 per cent
wag in ;;adw. jowar, sugarcane and potato and 2.8 per cent
in wheat betwaen 1930-1966. The plan evaluacion of
lealné Commission has estimated crop lossee dus to insact
pests during 1967 as 17.807, 6.57, 11.91 and 12.90 per
cent in paddy, maise, bajra and jowar respectively. From
the above data, it is apparant that a large proportion of
the farm produce is whisked away by insect pests. To avoid
these loesaes, the use of insecticides to keep tha paest
population below economic level becomes very important
(Sharma, 1981).

There has been rapid prograess in the production and
use of insecticide over the past two decades in Indla, The
initial production of 432 tonnes in year 1954 had risen to
40,6358 ctonnes by 1977, Considering the trend of comw;aptton.
ic had increased from 434 tonnes in 1954 to 38,990 tonnes
by 1977='78. Projecticns for increase in pesticide
consumption during the early half of this decade is at the
rate of 6 per cent per ancum. (Prasad, 1976 and David, 1978),



Substantial cquantitios are alsc used in the rast of the
world especially in Canda, Great Britain, USSR, and Western
suxope ancd the consumption of pasticides is Spactacularly
increasing in Asia, Africa and South America. The wide
spread application of pesticides in agriculturs, forestry,
industry, in and arocund the home result in contamination of
soil, water, air and vegetation. Again, certain pesticides
are persistent and application of these chaemicals result in
the contamination of soil, water air and wegetation.
Chemical pesticides are posing a great threat to environe
ment. Yet the benaefits derived from their use such as
increased f£ood production and prevention of disease in plants
Tepresents an agually strong argument for thair continued

usa.

B. History on Pesticides Usage and Pestigides in Vogues

Ever since the dawn of civilisation man has continually
endeavourad to ifaprove his living condition, 1In his efforts
to prf:ducc 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. Plinius
recommended arsenic as an insacticide. By the 16th century,
the Chinese were applying moderate amounts of arsenic
compounds &s mioctictdu. In 1763 nicotine was usad for the
first time, in 1818 extracts of pyrethrum flower, in 1863



parts Green Ln. 1886 hydrogen cyanide, in 1892 lead arsenate,
in 1907 calcium arsenate and in 1927 a root extract rotanone
were used. The first synthetic insecticide dithiocyano-
diethyl ether was used in 1929, Sone of these chemicals
were relatively persistent and reasidues of n;rlcnic are still

found in soil from use prior to the second m.l'(! war
(cowaras, 1978). : -

In 1939, Muller discovered the powerful insecticide
properties of dichlorodipheayl trichloro ethane or DIT.
From about 1945, several insecticide chlorinated hydrocarbon
cyclodicine compounds were introduced though thay did not
came into widespread use wntil the Middle (i.e.) 1930
such as aldrin, hepatochlor and endvin (Cremlyn, 1978).

Biocidal agricul.ural chemicals, collectivaly called
pescicides which include the insecticides, fungicides,
agarcides, neematicices, herbicides, rodenticide, and mollus-
cicides have proved to bs the most effoctiiva, dapendable,
and economical tool in pest managament on crops. Use of
co:rect pesticides at the proper stages of crop growth, and
at the appropriate time in relation to the pes: appearance
helps in averting or minimising the lceses due to past
attack (vasanthraj ravida, 1978).

There is & 13 per cent increase in the consumption of
pesticide every year throughout the world. During the




last 10 years the use of DDT alone in India has increased
nearly 4 folds, It is estimated that in 1981 OT
requirement alone during 1983-86 would be about, 25000
tonnes which will be twies than that of in 1981, India
is inmporting around 15,286 miuon tonnes of pesticides
every year. The commonly used pesticides in India are
Penitrothion, Malathion, Bromophos, BHS derivatives, tox-
aphens and other dmsecticides which are less toxic effects.
DDT is also widely used though it has got deleterious
mu effects (Suryansrayanaraju, 1979),

C.C ticd s

1

In common man's language pesticides are substances
which are applied to contrel objectionable insects, weeds
and organisms. Pesticides may be defined as agrochamicals
designed to combat the attack of various pests on agricul-
tural and horticultural crops, Pesticides are after
Classified according to the target organisms such as
insecticides, fungicides etc., (Nems gtal., 1978), Pesti-
cides are classified according to their chemical nature
and reported by Rens et gl., 1975). is given in figure I,

}
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The ADI of a chemical i{s the daily intake which
during an entire life time appears to be without appreci-
able risk on the basis of all the known facts at the time,
It is expressed as mg of chemical) as it appears in the
dist per kg/body weight/day.

ADI is based on feeding tests on animals over
two years and are derived from the highest conceatration
of the pesticide that gives no discernible sffect, The
ADI format is established by insisting a safety factor of
100 ADI values wvhich serve as a basis for stipulating
residues of pesticides on and in foad stuffs,

b. Tolerance:

7 A tolerance is thes maximum concentration of
pesticides residus that is permitted in or on food, at
a specified stage in harvesting, Storage, marketing or
preparation of the food kept the f£inal product of co;am-
tion, The consumption is expressed in parts by weight
of the pesticide residue from million parts by weight
of ths food.
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Ce  lLaRe 50 Value:

The lethal dosage (mg/kg/body weight) of a
chemical which kills 50 per cent of the test animals is
eau.'od LeDe 50, of the chemical. They vary with age, sex,
nutritional status, species, formulation of the chemicals

and route of administration., Of nocessary L.D.50.
values can be applied to man only with reservation,

The toxicity of any materials can be measured
in different weys depending on the route by which material
‘enters the body, crally or dermally. Tomicity is
expressed in temms of LeDe S0.

(14) R£L of Pest Re s

The use of pesticide is accompanied by a variety
of undasirable envirommental effects (Kalva and Chawla,
°1931). S8ince these pesticides and their metadolites
are toxie in nature their effect on envirormeat has becoms
& growing concern to everybody. Their residues can cause
ecological imbalance and if passed into the food chain, there
can be potential health hasard (Agnihotri at al.. 1980),
The effects includs sxcessive mortality and reduced
reproduction potential in organisms such as birds and
£ishes,

An important aspect of pesticide is the desirabi-
lity of deposition of persistent residues of the pesticides
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20;!.‘ longer lasting control over the pests. But, the
residuss should not be harmful to the environment and to
the nontarget organisms.

The poisoning of chlorinated pesticides especially
DDT 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 head between the fore legs is seen. Some animals
keep their heads pressed against a wall or fence, Contine-
uous chewing is secn with copious flow of thick saliva,
froth formation and protrusion of tongue, During the
ccnnwnatvc stage, high fever a may also occur, Predomi- -
nant use of pesticides liks DT 4in public health is still
prevalent for malaria eradication, When mice are
subjected to, prolonged exposure to DDT showed an increasing
incidence in the succeeding generations, The IARC
work revealed that pavenchymal liver cell tumours were
malighant, In these circumstances, any possible risk
to man, as indicated by the animal studies is ocut weighed
by the benefits arising from properly controlled use
of DODT (WHO, 1973).

The tissuss of the most human beings contain ag
least small quantities of organoechlorine residue and
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some, particularly indiwvidual involved in spray application,
contain large amount. Though thoere are no confirmed
deaths of the residues, it is yet to be proved that it

is careinogenic.

Certain pesticides are persistent and application
of thess chomicals resul: in the contamination of water
sesources due to spray drop, direct application, run off
resulting from rain fall and irrigation. The main
source of this kind of peollution was BHC, DOT and other
chlorinated conpounds which are relatively more persistent
than the organophosphorus pesticides, War against pestie
cide as water pollutants and £ish toxicants has been
vaged sinoe the early fifties, Many publications are
accumulated to show the pesticide contamination in water
resources in amounts ranging upto a few parts perbillion
(zwerg gt 3le, 1969)s On rare occasions, higher concene
trations of pesticides appear in portable water, usually
as a roasult of industrial discharge, Pesticides such as
BHC (HCCH) toxaphens can ispart undesirable taste and
odour to water at lewvels of 5,20 ppd (Rosern, 19%9),

Nicholson and co~workers (1962) inwestigated the
run off from a peach orchard into a famm pond, Thay found



19 ppm of parathion in the sad pond and 0.01 « 1,22 ppd
in the water, Tarufwell and Henderson (19%6) ostimated
the disldrin content of run off water from an area treated
with dieldrin at 4.66 lb/acre. The £irst run off
contained 0,13 ppm and the third 0,01 ppm, Heavy morta-
lt;y in the Missisipi river in the Northern Alabama
following heavy rains indicated that the tomic materials
were wvashed from the pesticides treated soil to the stream.
Metcalf (1964) analysed water samples from 100 locations
in U8, They ranged in the following order (ppd).
Endrin « 0=0,094, DLlldrin « 0 « 0,118, DOT « 0-037 and
0.60 « 0.13. Though the levels of pestigides are minute,
it can add a significant quantity to the 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 bs Weislode and Gunther
(1966) if one drinks 2 litres of water per day containing
10 ppm of pesticide, one ingests 0,02 g per day, But the
drinking water in U 8 contains 2 ppb and according to nat-
ional quality net works zepoxrt the incake of pesticides
fram this source is somsthing less than 0,004 mg/day.

Ochiai (1969) evaluated the concentration of BHC
in rain wvater and atmosphere after the insecticide was



applied to the ground during rainfall., The results
showed that even in urban area vhere agricultural acti-
vity was small, BHC existed in rain water lesading to the
surmise that there was extensive pollution dus to BHC,

The high BHC content in rain wvater during sumer rather
than winter was considerxed to have some relationship with
the spraying period, But there was no relationship
between the Bi concentration and meterological conditions.
Baperiments Qhom& that BHC was present in rain wvater

in dissolvad stato. Analysis conducted by Visweswariah
gt ales (1973) revealed that the drirking water in ponds
locau& in the coffee astate around Hassan district,
Karnataka contains 0,02 « 0,2 ppm of BHC, River pollution
with the farm chomical is about 50 times high in Japan

as in England, Because of the extensive use of unrefined
BHC in agriculture, the accumulation of the beta KC is
said to have chromic toxicity five times the gamma BHC

and the accumulation factor in the body fat is compara=-
tively enormous (Janvi, 1972), The pesticids magnifi-
cation illustrated by these pesticide residus is more than
3000 £014 in biological systams. Such lewel of accumule
ation in the bodies of animals through food chain may
impair co=ordination and behaviour to prevent toxic
manifestation,



17

Cohen and Pinkinton (1956) analysed rain water
vhich contained two pesticides applied pm&quly 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 chlortm'
pesticides i{n rain water was provided by Wheatley and
Hardman (1965)., The data revealed the presence of
organo chlorine pesticides in the atmosphere and subse-
quently in the ‘rain water resulting from the volatalise
ation of pesticides from the uwper surface of pesticide
treatsd noils. The averace concentration of format in
rain wvater sample collected over one month during the
pexiod of Nov,1964 to Pebruary 1965 for 'iHC. for dieldrin
204 and for p - p* DDT 3 parts per 102 pares of rain
water, wvhereas the samples collected only during the
periods of rainfall in January and March 1965 averaged
29 and 3 parts perx 101‘2 parts of rain wvater respectively.
The conclusion made by Werhis (1965) with similar £findings
amply justify that agricultural chemicals are continuously
contaminating the entire atmosphere, It is reported
that the average smount of DDT and its snalogues in
rain vater from seven widely spread stations in rural areas
all around the year was 7.9 in 102! ranging from 1.2 to
2.1 in 1033 (1ee Lung, 1972).  The surwiy conducted by
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Raju gt al., (1982) has rewealed the following amounts

of pesticides residue in water samples BHC « 1 to 2,360
ppb, methyl parathion 0-13000 ppdb DT - 2100 ppb, Tripathi
(1966) studied 5 samples of water but could not dstect

DDT 4n any of them. According to a govermment of India's
report (1967) the discharge from the Hindustan Insecti-
cide Factory mamufacturing DDT at Delhi was suspected to
have caused the dastruction of fish in Yamuna river. There
are reports that cattle and even tiger are dying due to
pesticide poisoning,

?. pesticide Residy '

The greatest exposure to pesticides, of most
consunars, in the general public result from pesticide
residue in food (Ktay Hill, 1969)., Pestcicide residwo
in food have therefore bean a matter of major concern,
Nevettheless, it is very difficult to produce crops that
contain no pesticide residuss without serious loag due to
pests. Milk and meat are alse contaminated shrough the
ingestion of contaminated feed by domestic animals, It
is imperative that food commodities meant £or human cone
sumption should not contain pegsticide residuwes of levels
hasardous to human health, in order to regulate pesticids
residue to safe levels the Joint Meeting of Pesticide



Residuss (JMPR) of FPAOMWHO of the United Nations have
l1aid down prineiples of arriving at the maximum residus
linits of pesticides in the food commodities (FAO, 1978).
The levels of intake which is considered safe for human
even if consumed for their whole 1life is determined by
trials in animals. The ADI and residus level gre taken
into consideration for establishing maximum residue
limits,

1. pestigide Residue in drsine:

Certain cereals and pulses were analysed in
different parts of the country., It is well known that
pesticide contamination of cereals and pulses is quite
wide spread. 1In Andhra Pradesh, Hyderabad, 47 of the 77
samples of cereals contained either DDT or BHC residues.
Certain samples of rice and pulses also contained
residues of orxrgano chlorine insecticide, In all the 16
samples these aexcceded the tolerances.

Seventeen of the 54 samples of whoat.. collected
from Punjab contained DOT and 4 contained BHIC., The
samples from Pantnagar containsd DDT, In Delhi, 150 wheat
sanples were collectsd during 1965, out of wvhich 13 samples
showed BHC residus ranging from 0.07 to 7.0 ppm. In
other samplas, the presence of BHC and DDT limits were



lower than 0.03 ppm. At Mysore, the seed samples of
wheat, maime, sorghum and bajra from different places was
found to be contaminated, invariably with very high
levels of DDT, BHC and captan. Three hundred and ninety
three samples of imported wheat wers studied for residue
at CFIRYI and it was found to contain Malathion at 0,028
to 3,56 ppm. levels (i.e.) below the international toler-
ance level of 8 ppm, Studies at Punjad Agricultural
Uniwt‘szty. Ludhiana showed that 20 wheat samples from
FCI godowns contained malathion residues (Bindra, 1971).

The survey conducted by Majunmder (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, Mangslore were collectsd over a
pericd of five years and analysed for BHC, DDT and
Malathion,

The suspected samples drawn from different market
centres in India showed :0m analyesis insecticidal conta-
mination in them. Results showed that the contamination
with BHC was cammonly noticed in the case of cereals
and pulses, Malathion reasidues were present in many of
the wheat samples, In many cases, it was noticed that
DDT and BHC were present much more than the permisible
limits (Visweswariah et al., 1975),
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Surveys has been nade in different countries on
the pesticide residus of some of the chlorinated hydro-
carbon such as DDT, dieldrin (Cunmings abd Duggan, 1968),
In India, some data on the residues are availabls in
raw cereals, foods, seeds and animal products. It may be
sesn that suspected samples did contain a high smount of
pesticide residwe (Majunder, 1973),

The Thacher Committee's report qilms data en
pesticides contanination 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
cersal and ceral products were contaminated., The conta-
minants werxe as follows 3 DT « 0,25 to 1.0 ppm? BHC
traces lindanes upto 0.4 ppm, and endrin uwto 1 ppm. In
the survey conducted at Ludhiana, 22 of the 29 samples
of vheat were fourd to contain DDT and BHC, At Pantnagar
all the 15 samples of edible grain contained the DDT residus
ranging upto 0,996 ppm and the avergge being 0,43 2 0.23 ppm,
Thus, the contamination of cereals and pulses and tieir
products appear to be the most important source of
paesticide ingaested by average Indian.

2. pesticide Residue in Fruits snd Vegetabless

In Indta, the magnitude of pesticide residues in
foods in increasing gradually with hazardous side efforts.




Agnibotri et al., (1974a, 1974d) studied the residues of
pesticides in vegetables, It was cbserved that while
most samples contained both the toxicants, more than

25 per cent of the samples showed concentrations either
close to or sbove the tolerance limite, A few samples
contained more than 50 ppm, BHC., Jakn and Gupta (1976)
spraye@ brinjal with 0,01 per cent lindane solution at

350 1/ha and analysed the fruits by bioassay for its
residue at differsnt intervels. 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 sevem year pericd, Lakshmimafmyrana and Menon
(1978) found that a large number of food stuffs of
Hyderabad market including wvegetables and fruits contained
residues of DDT and BHC in addition to the other pesticidss.
Out of 1316 samples testsd 655 samples contained DDT and
235 samples had BHC, many of which exceed the HHO
tolerance limits,

In a series of experiments conducted over three
years under two different soll and agroclimatic condiition
of Udaipur and Johar on carrot, raddish and beetroot,
Srivatsava and Kavadia (1976) observed that soil incor-
poration of BIC at rates 5,15 and 30 kg.ai/hectare before
saving the root crops resulted in an increased absorption
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¢lay locan, Carrot abaot;aod maximan insecticide

followed by raddish amd bestroot. Satpathy 8% al..
(1974) studied residues of diazinon in brinjal and cowpea
resulting from its soil application in the form of
gramiles. The residues were less than the tolerance
limits although diazinon was detected 10 days after treate
memt. The gramular application of disulphur at 2 kg
ai/ha to brinjal and cowpea were observed to result in
plant residuss usually higher than the FDA tolerance unit
0.7% ppm till 3 weeks after application in fruits of both ?

Crops.

7

Hameed and Ratanlal (1971) fnvestigated the
residuss of malathion on cabbage, cauliflowerond Knolekhol
after treating the crops in the form of EC, WDP and dust
formulation using both chemical and biocassay methcds,
Deposit on cauliflower and other portions of knol-khol
were lower than that in foliage. The EC formulation left
slightly higher residus than the WDP or dust but the
residues of WP formulation were more persistent than others.

Most of the data on pesticide residuwe in market
samples of vegetables afe from Hyderabad, Ludhiana and
Mysore. Of the 727 samples analysed, as many as 514
samples (i.e) 71 per cent were found to contain pesticides.



At Mysore all the 300 samples of leafy vegstables contained
pesticides and in many sanples the levels exceoded the
tolerance limits set by the FDA of USA, The vegetables
found contaminated were beans, bhindi, brinjal, cabbage,
carxot, potato and tomato. The pesticides destected

vere eldrim BHC, Chlordane, DDT, endrin, hepatochlor and
lindans. DDT was met within all the contaminated

samples except six of them, It has besn found in fresh
potatoes at levels upto 8.9 ppm. At Ludhiana 4 of the

10 brinjal samples contained DDT while 6 of the 8 samples
contained of bhindi from different markets in Punjad
contained eldrin, It may bes noted that this pesticides
has besn detected in bhindi, dbrinjal, eabbage, carrot and
potato at Hyderabad. It was found that among 44 grape
samples, 6 contained malathion, while 30 others contained
methyl parathion and parathion. In some samples methyl
parathion residues exceeded the tolerance limit, Only 2
of the 10 vegetablas sample taken from Pantnagar makiket
had DOT residuss. The maximum residues was 0.72 ppm., In
Punjab, Bhalla g% gl., (1971) found 6 of the 8 market
samples of bhindi to be contaminated with endrin, the
residuss being upto 0,38 ppm. Jaglan and Chopra (1970)
studied 10 market samples of brinjal and tomato at Ludhiana
and detscted IDT in 3 brinjal samples anxl cna tomato



saxmple, the residues being 0.08 ppm. in tomate and
0.08 to 0.8 ppm in brinjal. A rxeview by a Agnihotri

and Mithyandi (1978) reweals the quantity of the pesticide

residue in plants, fruits and vegetables,

Duggan and Dawson (1967) have shown that the
average U3s dist contained chlorinated hydrocarbon resiues
distridbuted in the following ordsr. Dairy products
contributed 17.% per cent, meat, fish, poultry 38 per
cent, grain and cereal 7.3 potatoes 1.3 per cent leafy
vegetables 2.5 per cent,

The residual effect of the pesticides is
generally found to be decreased after processing., Wwheat
samples were fartified with fenithrothion and methyl
parathion and they were milled. Fenitrothion was mostly
present in the bran, and a small amount in the endosperm
of flour. It was found that the high reduction in the
insecticide content is due to the volatalisation and

breakdown of insecticide during milling (Visweswariah gt al.,

1983),

Grapes and vegetables like bean, tomato caulie
flower, cabbags, lady's finger, brinjal and palak which



are free from the pesticide residue were selected and
wvere fortified with lindane, BIC, and X-factor. The
decontaninating agents studied werse cbld water wash, hot
water wash, 2 per cent actric acid in water, 2 per cent
sodium bicarbonate and 1 per cent ethanol, It was

found that the pesticide residue was reduced by ninety
per ocent when treated with ethanol. In general, the
degree of removal of lindame was more in all the veget-
ables with different chemical solution, coxpared to
factor and BHC (Raju gt al.., 1983),



Experimental Procedure
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III EXPERIMENTAL PROCEDURE

Experimental procedure involved in the conduct of
this study on Pesticide Resicue in selected market samplas
of cereals and pulses and impact of cooking is described
as follows:s

A. Selection of the coreals and pulses

Bs Identification of Pasticide Rasidues to
be analysed

Ce Analysis ocl Pesticide Residue

A. Selegtion of Geresls and rulmes:

Most commonly consumed staple cereals namely rice, o
vheat, sorghum and ragi were selected for pesticide residue
analysis as these are tha main stay of the diete of the 7 -
population groups in and around Coimbatore and hence would |
throw light on the degree of contamination of these Gaily
consumed cereals due to pesticide residue. This information
would be of great value as it would give an idesa of the
possible cummnulative degree of paesticide ingestion by the
comnon man. For the same reason four commonly consumed
pulses namaly green gram chal, black gram dhal, Bengal gram
dhal and recgram chal were 8180 selectsd for their pesticids
residue analysis.

For the collection of sl)l the above careals and pulso;.
three main markets of Coimbatore in the -reas of Gandhipuram,
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North Coimbatore and Town Hall were identiffed and from

each market thr:e samplcs for cach of the cereal and

pulse grains sampled, These samples ware randomly collected
from the shops in the market area and the progedure outlined
in CFTRI Manual (1978) for Pesticide Residus Analysis

athered to. The -collocud Samples were then stored in sterile
containers before analysis.

A‘ portion of the collected sample was subjacted to
boiling as the method of cooking before analysis. This was
d;ano because it was thought of interest to s:e if any paati-
cidal residue was loet du: 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. Henco, apart from the market
samples as purchaged for the four cercals anc pulses, all the
ssmples vere analysed for pesticide raesidue after cooking as
well. ©Since boiling for 20 minutes in hot water was found
to be the ideal cooking time for most of the ceraeals and
pulses, all the samples were boilecd for 20 minutes in hot
water uniformly beforc analysis.

B. ldentification of Pesticide Rasidus to be Analyseds
The most commonly used pesticides on cereals and pulses
crops are organochlorine and organophosphours compounds

|

[]



(Visweswaraiah ¢. al., 1978). Hence the possibility of
pesticide resicues that could be encountered in the cereals
and pulses as it comes for consumption in the market would
be those of the above compounde. The residual campounds
that might possibly be present in the cereals and pulses,
would then thus be organochlorine residues like Dichloro
Dimethyl Trichloroethane (DLT), Dichloroc Dimethyl Ethane
(DDE) , bensene hexuchloride (BHC) and organophosphorus
resicdue like malathion. Carbamate is another common residue
found in foods in general. Hence, all the samples collected
were Subjected to analysis for the above residues using thin
layer chromotography and quantification by gas liquid
chromatography procedure (Visweswaraiah g. al., 1972).

C. Analysis the Pesticide Reoidua:

Pesticide residue analysis consisted of the following
main steps.

1. Purification of the chamicals,

4. Extraction and clean=up of the sanplas,

3. Detection of the pesticide residue, and

4. Quantification of the pesticide resicue.

1o Zypificacion of the chemi.a)gs
As per the procedure outlined in the CFTRI Manual (1978)
all the chemicals were purifi . d before it could be used for

analysis. The details of the procedure for cl aning the
chemicals is presented in Appendix I,



2. gmtrsction and Cloan up of the gemplept

One huncred grame of ths cample both raw and cooked
wore taken in replicates, for analysis and the extraction
and eloan up procedure followad a3 per the CFTRI proecedure
(1978) for pasticide residue analysis. The details for
extraction and clean up and ingestion into the column for

canplete elution is given in Appendix II,

3. Detection of Pesticides_Re 1]

Detaction of the pesticide recidues were donae by plating
the eluted sample on thin layer chromotographic plates and
the details of the procedure as per CFTRI Manual (1978) ts
¢given in Appendix 1II.

4. Quantifigotion of the epticide Residue!

The quantification of the pesticide residue was done by
gas=liquid chromatography by injecting a column with the
sanple concantrates. The peaks from tha graph were quantifiocd
88 per standard procedure and compared with standards to
obtain actual quantity of each pesticide. Dotails of quanti-
£ication is given 4in Appendix 1V,



Results and  Biseussion
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IV RESULTS AND DISCUSSIN

Results of this investigaticn on *Pesticide Residue
in selected market sample Of cereals andé "pulua and impact
o coalung 8re presaented and dlscussed under che following
headings

Ao Pesticide Residue in Cereals as Purchased and
agter Cookinge

1. Dichloro Dimethyl Trichoroethana (DDT) resicdue
2. Dichloro Limethyl Ethane (IDE) Residue
3. Bensena Hexachloride (PHC) residue
4., Malathion Residue
S« Percentage decrease of posticide rqaiduo in
cereals due to eooking. C

B, put.iciéa Resicdue in Pulses as Purchaged and

after Cookinge.

1. Dichlorc Dimethyl Trichloroethane (DODT) ‘
Rasidue

2. Dichloro Dimethyl zthane (DDE) Residue
3. Benzene Mexachloride (PHC) Residua
4. Malathion Residue

3+ Percentage Decrease of Pesticide Residue in
Pulsea Due to Cooking

Insecticicdes or pesticices are applisd to caereal grains
to prevent loss due to énfestation during cultivation. Since
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most of these are topically applied or 8prayed even after
harvest, residues are bound to be present when thay are
ready for consumption as available in the market. In
order to assess the pesticidal residus in cereals, four

commonly consumed cereals namaly rice, wheat, sorghum and
ragl were sampled from three different market sources in
Coimbacore in triplicates. The most common residucs from
the pesticides are DUT, DhE, BHC and Malathion. Rence,
these residues were analysed in all the thirty six samples,
collected as purchagsed. All the thirtyesix samples wvera
subjected to cooking by boiling method and residues of

the sbove pesticides analysed again. All the sanples were
analysed for cerbamate residue and it was found totally
Jabsent in all the cereals and pulses,

1. Richloro Dimethyl Trichlogo ithane (LIT) Residuas

LOT i8 cne of the mast common chemical component of

pesacicices and is a favourite among cultivators to seme the
cereal grain. It has also been reportad by Lakshminarayana
(1980) that DOT is one of the frequently encountered contae
minant residue in foods. The market samples of the four
cereals were analysed for DIT residue and the results on
ita presence in both raw and coakad samples of cereals is
presentad in Table 1 and Figures. The individual values
obiainod is8 (iven in Appencix V.

v
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TABLE X
LDT RESIDUR IN RAW AND COUKED CERBALS

mmwmumnmmsuammmmmu.o-—-w

Mazket Rice wheat Sorghum Ragi
Source BCs ACH* BC AC BC X BC AC
3 0,090 0,072 0,006 0,002 RD ND 0.420 0.270
3 0039 0,007 0,030 0.010 ND KD 0,030 0,013
3 RD* ND 0.030 0,009 0,02 0,008 0,010 0.002

Madn 0.06453 0,0395 0,022 0,007 0,02 0,008 0,153 0,093

$ Before Cooking ? e After Cooking
*"ND « NOt Dgteétable

Pasticice residue of DT was presant in almost all
samplos of cereals except in one sample collected fram source
I1I in rice, and two samplas of Sorghum (Sources I and II).

On an average 0.0643 ppm of LDT residue was present in rice,
0.022 ppm in wheat, 0,02 in the only one sample sorghum in
which DDT was Gatected and 0,153 ppm in ragi was purchased
£rom the market On coocking, in all the ceresls, DIT resicus
showed considarable decrease. After cooking, it was 0,0393
ppm in rica, 0.007 ppm in wheat, 0.008 in the single sample
of soryhum and 0,093 &n ragi,

The tolerancs limit for DDT as recomnended by (FAO/WHO
1973), 18 0.78 ppm and it 18 notable that none of the cereal
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grains collected fram the market had valuss nearer to the
tolerance limit. The fact that cooking further reducad the
LT residue is encouraging and with the available knowledge
on tolerance limits of pesticides, may be the current results
indicate that the cereal grains as purchaséd from the market
is not harmfully contaminated with DDT although traces are
present even after cocking. Long t.ezm aﬁ'oct of thase
residues on individuals however is not known. ' .

2. Pichloro Dimgthy] cthane (LDE) Residugs

Table II and Figute 3 gives tha LDE residues in the
ce:real grains studied both as purchased and after cookinge.
Indivicdual values as per Appendix V.

TABLE II
DICHLORO DIMETHYL ETHANE (DDE) RESIDUE IN CEREALS

DB BRSNS SNEE 55 TR EEEIE ST B I S S MU L SUNTCERCRSN S S oclle e

Market Rice vheat Sorghum Ragi
source BC AC BC AC BC AC BC AC

1 ND ND 008 0,03 3,00 2,700 ND ND

2 ND ND ND N©D’ ND ND 0.,0012 ND

3 ND ND ND ND 0,010 0,003 0,050 00,0030

Maan ND ND 0.08 0,03 1.5 1,35 0,0251 0,001%
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IDE residua was not dectable in the rice samples, two
whoat samplas anc one each of so:ghum and ragi samples,
indioating that this DDE is not probasbly a commonresidue
ancountered in cereal grains, In one of the samplca of wheat
0.08 ppm of DDE, wad presant as purchased which reduced to
0,03 ppm on cockinge In sorghum, on an average 1.3 ppm of
CDE was present and it was reduced to 1,33 ppm on cooking.

It is notable that 0.78 ppm s the tolerance limit and one
sanmple of sorghum contained about three times the tolerance
l;vol even after cooking. This naeeds consideration and
attentio: as ft is not possible f£or the ordinary consumer

to know the residual content vhaon he purchases and often .
choice of nmarket for purchage cannot be predictad. Moreover
DLE is the reduced form of DDT, it is notables that the
presence ot DDE 13 one of the samples of Sorghum is one the
same market sample as the one in which DIT i not detactabla.
This would mean then, that in this market sample, that organo
chlorine residue is cquite high and 18 & matter worth receiving
attention from health authorities. In the case of ragi, DDE
residue as purchased was 0,0251 ppm which roaxccd! to 0.,0018
pﬁn on cooking. Thesa results indicate that in general LDE
zesidue is rather low in content in cereal grains and is much
balow the tolerance limit of 0.78 ppm except for one market
sample Of sorghum.
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3. penseng He
| Another important oxganochlorine residus commonly

c;lncnnm is BHC residue. BHC resicdusl analysis on the
foux cerxeals as purchased and after cooking 18 given in
Table IIl and Figure 4. Individusl Values for each sample
analysed is given Appendix V..

. TABLE X1
BENZENS MEXACHLORIDE (BHC) RESIDUES IN
- CEREALS
S IR0 10 000 15 1% WE O A0 45 0 SR RN SR IR ARIS SR ERAR SR 12 00 DS LD TR SN 53 SN 5 U OF 15 £ 08 33 SU 65 LR A IR RD ORI I SS PGB aR
Markat Rice ) Wheat Sorghum Ragi
Source p¢ A BC A Be AC BC AC
1 0406 0.03 0.46 0,090 0.07 0,020 070 04280
2 0.0 (s} 007 0,001 ND ND 0es38 00,0130
3 0,01 O 0,66 0s83 0e2 0s012 062 002320

Moan 00026 0401 0e39 O0el7 0,13 0,018 0,366 0,161

L _————

Bxcept for one sample of sorghum, all other samplas of
all the four cereal grains contained BHC residue., On an '
average rice samples had 0,026 ppm BHC residue as purchased
which reduced to 0,01 ppm after ¢ockinge The residus was
0.39 pp in whaat as purchased which reducod 0 0,17 ppm
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aftor cooking. In the two sampl:s of sorghum, BHC residue
was O.13 ppm a8 purchased, which reduced to 0.016 pom af:.ew
cooking. In ragi, the BHC residue was 0,546 pom in the
market sample and u‘h reducad to 0,161 ppm after cooking.
The tolerance limit for BHC is 0.23 ppm as recomnended by
(FAO/WHO, 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 tha point of view of health .
" the market sample of 'm cereal grains 4o contain residuas
of oggano chlorine compounds above the tolarance limit
reducad almost und qu general cereals axa coocked before
eating. ’

4. Malashion Repigue

Malathion, has been extensively used as an e:fective
and suitable msocucl:tdo for cereal grains (Moorthy and
Srivatsava, 1678). Hence the poesibility of all saemplas of
cereal grains sprayed with Malathion. The residus or
organaphosphorus insecticids in the four selectsad cereal
grain as purchased and after cooking was analysed and the
data is presented tnj Table IV. Incdividual values as per
Appendix V. | ‘

|
|
l




TABLE IV
MALATHION {RESIDUE IN CEREALS

%-"":,

Hu'lui Rice i?hoat Soxghum . _. ... Ragi

Souree .BC M B AC K M BC AC

L1 o
1 ND ND ND ND 0,007 0,002 ND ND

2 0,002 O RD ND 0,03 0.023 0,008 O

3 ND ND ND ND ND ND ND ND

Maan 0,002 O NG ND 0,0185 0,0125 0,003 ©

It is notable that none of the whoat samples had
any detetctable effect of Malathion residue. Only one
sample each of rice and regi and two samplaes of sorghum
have residues of Malathion. It may bs observed that the
malathion residus in the single rice sample was only
0,002 ppm as purchased which reduced to nil atter cooking.
In the case of ragi it was 0,003 ppm as purchased which
again reduced to nil on cocking. In the case of sorghum,
on an average 0.018 ppm of Malathion was encountered in
the market sample which was reduced to 0.012ppm in the
cocked sample. Malathion has & recomended tolerance limit
of 4.0 ppa (PAC/WHO, 1973), None of the sample analysed
had any perceivable malathion residue.

41
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S. Wmmﬂamw
Sug_to _gookings

The percentage decrease of pesticide resicdue in
cereals after cooking is tabulated in Tabla V.,

TABLE V
PERCENTAGE DECREASRE OF PESTICIDE RESIDUE IN c:am
DUE TO COOKING

.

Peaticide

g;otdn Rice Wheat Sorghum Ragi
DoT 38,7 68,18 6040 37.9

" oog ND 62.5 10,0 94.0
BHC 61.83 56,41 87.6 71.5
Malathion 100 ND 32.4 100

The percentage loes of DDT residue in cereal grains
ranged franm 37.9 per cant to 68.18 per cent. The rice
sample mlgood had the minimum loss. The DDE residue
loss ranged from 10 per cent to 94 par cent and this wes
not detected in the rice sample. The percentage loss of
BHC residue ranged from $56.41 per cent to 87.6 per cent.

’
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The Malathion residuss present in the two samples were
completely removed after cooking and the malathion was the
only residue which was removed cent per cent after cooking.

Sample of our comnonly used pulses namely greengram dhal,
blagk gram dhal, Bengalgram dal and red gram dhal vere
collected from three different market sources in triplicate

and analysed for pasticide residuas.

1. piehlcre Dimsthy} Trichjogosthane ILLT| yesiduos

Residues of DDT as analysed in tha four pulse samples
as purchased and after cooking is given in Table VI and in
Figure 5. Datails of individual value is given in Appendix V,

TABLE VI
DICHLORO DIMETHYL TRICHLOROETHANE (DDT) RESIDUES IN
PULSES ,
m—-maa-uaumm.mum-sa-m-“a-”n-uum--n-ua--.-—-n
Harket . _
source Greangram Lhal Blackgram Lhal Bengalgran Dhal Redgram
Dhal
BC AC BC AC BC AC BC AC
b ND ND 0,007 0006 1,000 0,90 ND ND
2 ND ND 0,010 0.007 ND ND 0,66 0,430
3 ND ND 0,097 0082 0,490 0,017 0,79 0,620
Moan ND ND 0,038 De031 0,743 0,438 0.725 0.353

o, —, - nam
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Greengram dhal collected from the three sources did not
contain any DLT residua. Two samples aach of Bengal Gram
and Red Gram Dhal contained DDT residue wharsas all the
samploes of Black gram éhal had a pesticide residue. On an
average, DDT residue of blackgram dhal before cooking was
. 0.033 ppm ancd was raduced to 0,031 prm after cooking. In
the case of Bengal Gram Dhal, DIT residua of 0,745 ppm was
' observed in the market samplas which was reduced to 0.458
" ppm on gockinge In the case of red gram chal of 0,725 ppm
was the LT residue observed in the market sample which was
reduced to 0,525 ppm on cooking. The acceptable toleranca -
limit according to FAO/WHO (1973) s 0,78 ppm for DDT.
Except for one market sample of Bengal Gram ¢hal and one of
red gram dhal, none of the other samples had DIT residue
lavel highar than the toleranee limit, The hicher DDT
residue level of one sample of Bengal Gram Dhal was 1.0 ppm
which was reduced to only 0.9 ppm on cooking, which again is
not a safe limit. From the point of view, such samplas neod
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 cooking with the
consolation that it is less than the tolerance level after
cocking. Though single instances, these values call attention
to tha fact that there is need to control market samples in
order to minimise the harmful effect of pesticidés.
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2. pichlozo Dimethyl gthane (DDE) Fesidugs

' The DDR residue of the four pulse samples before and
after cooking is presented in Table VII and in Figure 6.
Details are presented in Appendix 3.

TABLE VII
DICHLORODI METIAYL ETHANE RESIDUE IN PULSES
R S AR S L N S SR S R e SE SR S B S R OR S NS PR S B oS & PN SR EC .y S S ae.

Market GCr:en gram Black gram Bengalgram Redgram dhal

source dhal dhal dhal

- .- e _EC___ M __BC ac__ B M
1 ND ND ND ND ND RD 0,09 0,08
2 "ND ND 0,003 0,0019 ND ND ND ND
3 0.04 O " ND ND RD ND ND ND

Mean 0.04 O 0,003 09,0019 ND N 0,09 C.08

In the case of greengram dhal only one sample had DDE
residue of 0.04 ppm which was reduced to few on cocking.
For black gram chal only one sample had DDE value 0,003 ppm
as purchased which was reducad to 0,0019 pnm on cooking. None
of the Bengal gram dhal samplos had DDE rasidue., One red gram
chal sample which did not have any LOT residue, had a DR
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residue of 0,09 ppm before cooking which came downt tO0 0.05 ppm

. after cooking.
reduced form of DT and in some cases like one red gram dhal

As discussed earlier for caeresls, DDE is the

sample and green gram dhal sample, though DOUT residue was not

present,

DDE residue could be traced in the same samples

indicating atleast some organo chlorine pesticide residue. It

may however be pointed ocut that in none of th~ samples, DDR

residue wore any vhere near the tolerance level of 0.78 ppm.

3. Bensens Hexachloride (BHC) Regidue on P

BHC residue of the four pulses as purchased and after

cooking is presented in Table VIII and &in Figure 7.

The

detaile of individual values is given in Appendix V,

BENZENE HEXACHLORIDE RESIDUES IN PULSES

TABLE VIIX

Market Greangram B.lackgr.am Bengalgram Redgram
source dhal dhal dhal dhal
) § 2.20 172 0,06 0.0%9% 0,03 0,01 0,05 0,04
a 0el7 0409 0620 06170 0,72 0633 0.82 0,80
3 0.72 053 ND ND . 0«07 0,06 0.40 0,38
Mean 1.03 0,78 0013 00,1148 0,27 0,20 O82 0,406

e
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Except for one sample, both tha greengram dhel samples
had a value higher than the tolerance level of BHC (0.295ppm)
on an average, in the thrae sources, the BHC raesidus wes
1,03 ppm before cooking which reduced to 0,78 ppm after cookin..
All these value were higher than the tolerance valus. In the
case of black gram dhal, one of the sources did not have any
detectable anount of BHC., Among the other two sampl.s, one
sample had a value of 0,06 ppm before cooking which was not
considerably reduced evan after cooking (0.059 ppm).” The -
third sample had a value of 0,20 prm which was reduced to
0.17 ppm after cooking. However, on an average black gram dhal
contained BHC reside within the tolerance limit., In the case
of Bengalgram dhal, one market sample had a value 'obovm_ the
tolerance limit thus making the average value from the three
mazkets to 0.27 prm a value plightly above the tolerance limit
of 0.25 ppme. On cooking the averags obtained is 0.20 ppm
which is less than the tolerance limit. For red gram ¢hal,
the average BHC residue is 0.42 ppm as purchased which wap
reduced only to 0.406 after cooking, thus indicating that for
all the red gram chal samples, BHC residue was almost double

the tolerance level.

4. Malashion repidues

None of the pulse samplaes analysad had any datectable
malathion residue befores or after cooking. Since malathion
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is wicdely used posticide for cereal grain this information
is of importance because it may either be dus to the fact
that malathion has not been used in the cultivation of the
pulses analysed or the usage of malathion as a resticice
is well wichin specification £or pulses that it does not
leave any residue in the market sample, This needs further
investigation, . bt

In a study by Moorthy and Srivatsava (1978) with green
gram dhal calculatad dosage application of malathion and
washing rub:ing and cooking green gram ¢hal indicated that
even at a dosage Of 30 ppm the resicdual effect was only 3 Prm
a level below the tolerance limit of 4 prm. In the nresent
iavestigation, since no t;mlathun residue was observed either
in straight markaet sample or after cooking homes one to think
that application of malathion is well within the safe limit
as far as the pulses studied are concerned and hence no
detectable recidus was present at the Gonsumer consumption °

level,

The percentage decrease in cthe pasticide residue of

pulses after cocking was noticed and the results are tabu~
lated in Table IX. '
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TABLE IX

PERCENTAGE DECREALE F PSLUTICILE RESIDUE IN PULSES
DUE TU CUUKING

SOEEIN 1B AN SIS 2 40 5 SE IR 3 AN SN I £ 00 GRS £5 35 SR A0 S TR NN S £ 3 B S 23 £ 65 KT 4N SN 13 IS AR S IS R MR N £ S S SR UR aSIREN S

Pesticide Greengram Blackgram Bengalgram Recgram
Rasidue dhal dhal éhal dhal
of
oot ND 18,42 38435 27.58
DLE 100 36.46 RD 44,44
BHC 24,37 11.92 2592 Je33
Malathian ND RD ND ND

None of the pulse samples contained malathion residue.
The DDT residue loss during cooking ranged from 18.42 p:r
cent to 38.5 per cent. I'DE residue was completely nil in
the samplad greon gram dhal and red gram dhal showad tha
highest. residue level of 44,44 per cent of the HHC residue
rangad from 3 per cent Lo 25 per cent. Higher the percentage
losa, lowear is the harmful and hazyardous effscts,

From the foregoing discussions, it 18 evident that
barring a few samples of cereals and pulsaes, organochlorine
and organophosphorus pesticide residue is hot rampant in the
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market samples of cereals and pulses studiec. In general
residues of DT or DDE and BHC when present in isolated
market samples is fer above the tolerance level, thus,
causing concern from the health point of view. Information
~ on pesticide residue An market samples of commonly consumed
foods specially cereals and pulses wvhich form the staple
food of masses of people needse concern from public health
point, It must be enforced that £rmyrtfo time, market samples
are withdrawn and analysed for thase raesicdues in public
health behaviours along with checking for adulteration and
strict action taken at governmental level to chack sail of
undesirable samples in order to save the interest of the
consumer,



Summary and Lonclusion



V SUMMARY AND CONCLUSION

The main objective of this investigation was
to study the comon pesticide residues present in
selected cereals and pulses as purchased from the market
and after cocikings. Accordingly three samples sach of
four cereals namely rice, wvheat, sorghum and ragi and
four pulses namely green gram dhal, black gram dhal,
bengal gram dhal and red gram dhal were collected and
analysed for Dichloro Dimethyl trichloro ethane (DOT),
Dichloro Dimethyl ethane (DDE), Bensens hexachloride
(BNC) and malathion residues both as purchased and after
cooking., Analysis gave the following resultss

1. The main DT 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 wa2 reduced to 0,0398 ppm, 0,007 ppm,
0.008 ppm, am 0,095 ppm, respectively for the
four cereals when cooked, All these values
were well within the tolerance limit of 0,78 ppm.

2. DDE residue was not dstectable in the rice sample,
A value of 0,08 ppm, which was reduced to 0.03ppm,
on cooking was observed for samples of one
market source for wheat and a mean value of 1.5ppm



coAY
T

L

which was reduced to 1.33 ppm, on cooking was
observed for sorghum samples and a mean value of
0.251 ppm, as purchased which was reduced to
0.,001S ppm was odbtained for ¢ ragi samples,
wzwmaingzqmmudwm
all other had a valus of DDE residus within the
safe lovel of 0,78 ppm.

The BHC residue in cerwals on an averags were
0'.036 ppm, for rige, 0,39 ppm, for vheat, 0,13
per sorghum, and 0,566 ppm for ragi. On éooking,
the BHC residus valus for rice was reduced to
0,01 ppm, for wheat to 0,17 ppm, for sorghum
0¢16 ppm and for ragi 0,161 ppms The BHC
resituwe observed for wheat and ragi as purchased
were above the tolsrance level 0.25 ppm, which
was however reduced below the tolerance levol
after cooking.

Wheat az;!tplo 444 not have any detectable amount
of any malathion residus only one sample of rice
had a malathion redidus of 0,002 ppm which was
reduced to nil after cocking, On an average,
ths malathion residue in sorghum was 0,018 ppm
before cooking and 0,012 ppm after cooking. In
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‘ragi only one sample had a malathion residue

of 0,03 ppm before cooking wvhich was reduced
to zero after cooking.

UDT residue wes not detected in green gram dhal
samples, blackgram dhal had a residue of 0,038 ppm,
which decreased to 0,037 ppm afger cooking,' in
Bengal gram dhal DDT residus valus was 0,745 ppm
before cooking and 0,458 ppm after cookings? and
0.725 ppm before cooking which was reduced to
0,528 ppm after cooking in red gram dhal. DDT

_ residue of one sample of Bengal gram dhal was

alons the tolerance limit of 0,78 ppm both before
andatmeooumwheuutn:odqrmmmy
one sample had a value above the tolerance lewvel
which was nducad below the tolerance level on
cooking,

The DOE residus values ranged fyom 0,003 ppm in
ons market sample of black gram dhal to 0,09 ppm
in one market sample of red gram dhal!. In most
of the samples, it was not detectabls and on
eooking, 4t was recuced to a range of 0,001 ppm
to 0,05 ppm,
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BNC residue levels were found in almost all

the samples. The mean value for green gram dhal
vas 1.3 ppm before cooking and was reduced to
0.78 ppm after cooking? for black gram dhal

the main market sample was 0,13 ppm which was
reduced to 0,114% ppm after cooking, Por Bengal
gram, the market value of 0.27 ppm which vas
reduced to 0,02 ppm after cooking, and for red
gram dhal, the market values was O.42 ppm which
was reduced to 0,406 ppm, on coocking, Both for
Bongal gram and red gram dhal the values above
the tolarance level of 0,25 ppm and in the case
of red gram dhal even after cooking the values
was almost twice as much as the tolerance level,

Rome of the pulses had any malathion residue both
in the market sample and after cooking.

None of the cereals or pulses had any residue of
carbamates,

The percentage decrease in the pesticide residue
ranged fram 32 to 100 per cent for cereals and
3.3 to 100 per cent for pulses iu general,



' The foregoing results indicats that the
pesticide residues found in the staples like c¢ezeals
and pulses as studied in this investigation is not
alamming. Only a few samples of millets like sorghum
and ragi had a high amount of DDT residus, and ons
sample each of blackgram dhal and red gram dhal had &
high amount of DDT residue above the tolerance level
which came down balow the tolerance lawvel after cooking.
Of congern, is the BHC residus in red gram dhal, omne of
the most coammonly used pulses vhich 4did not come down
below the tolerance level even after cooking. Barring
the above few sanples, all others were well within the
tolerance limit and the residue of the most commonly
used pesticide malathion was conspicuously absent,

It i3 however, recamnended 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 augumentation to undertaks 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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2. Animal studies on long-term consumption of
pasticides at varying levels of intake,

3. Controlled experiments on application of pesti-
cides to cereal grains and study of time lag
and application concentration relationship to
residue,

4. Studies on the effect washing, acrubbing and
different methods of household processing and
cooking in pesticides residues in cereal grains,

Se All the above aspects can be repeated on the
other cormonly consumed food items also,

The present investigation 1s only a xmu;a
study aroused of out o!‘ﬂm mvnt.:lq;tor's interest in
this problem of harmful effect of pesticide residuss in
foods and it is hoped that this would pave way to many
ln'nattg?tiom as mentioned above in Aiffarent parts of
the country, It is algo reconmended that state ard
central Govermments in collaboration with regional food
laboratories should view this consumer problam as an
urgent publie health problem requiring a multi-sectoral
approach and would take steps to analyse from time to time

\
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market sanples of camonly consumad foods for consumer
safety. Enforcement of lawe towards this aend anmd
assurance of safe food to the consumers will go to a
long way to assure good health and longuity to our

nasses,
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APPENDIX I

PURIFICATION Of CHEMICALS FOR USE IN THE PESTICIDE
RESIDUE ANALYSIS

(1) Agetones
It was purified from impurities by following the method

of Branley (1916) comuercial grade acatone was tzeated 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, tha product was
dried over calcium chloride and stored in Ixown bottles.

(11) Hexanes

Morgan and Lowry (1930) method was used for purification.
Comnarcial grade hexane was trested with concentrated sule
phuric acid 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 hydroxids. The hex:cne was
then wash:d with water, dried over metallic sodium, distilled
and the fraction boiling batween 63«70°C was used for
analysis.

(111) ghloroforms

To remove the traces of ethanol which may be present
'in chloroform, the method of Williams and Daniels (1924) was
followed. Commnercial grade solvent was washaed with dilute
sodium hydroxide solution and then with weter, éried over
fused calcium chloride and then over phosphorus pentoxide.
It was fractionally distilled.



(iv) penzanas ‘
The procedure of Leonard gt al., (1948) was followed

Commercial benzene was shaken successfully with concentrated
sulphuric acid un.il free from thiophene then with water,
dilute godium hycdroxids sclution and water. It was dried My

discilliing over phosphorous pentoxide.

(v) agavonigriles

The procedure of Timmermans are Hennault Ronald l(wso»
was followed. The BIH grade sample was treated with sodium
sulphate and phosphoxus pentoxide distilled and usecd
petroleum ether (40=60°C BIM) grads was redistilled before

ule.

shromoganic Reagentps
(1) exgho=Tolidings

1.0g of ortho tolidine (Fluka huchas, Switserland)
Vigsolved in 100ml acetone was used as a chromogsnic spray
to locate lincane spda on their layer chromatographic plates
with bluish green to prussian blue spots when exposed to
sunlight or vv light.

(43) B $

Ce5 ge ¢f brilliant graen (supplied by Sclenuific and
Inadustrial Corporation Incia) wes dissolved in 100ml scetone
wap used as chromoglnic spray on the plata. On exposure to
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bxamine vapours wherevar organo phosphate ansectcides
was presen., organge coloured spot appearaed (K.Viswveswar-
ish Rajt gy al., 1983),

Florisil and silicagel G we re the othar chemicels

usaede
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APPENDIX IX

EXTRACTION AND CLEAR UP PROCEDURE OF THE SAMPLES

One hundred grams of thw sample was taken and
blended for 5 minmutes with 200 m}l acetonitrile, f£illtered
and repeated the blending with another 200 ml of acetoni-
tule and filterod, The acetonitrile was transferred to
the separating fumel, 100 ml and was hexane, shaken
well, discoudered the haxane layer, Repsated the extract~
ions there three times with 100ml hexane, Combined all

‘mmmswuwnemawsdamwwtuq
of anhydsous sodium sulphid added and the concsntrated
the haxane to0 5 ml in the rotary evaporator (Mendos ,
1971),

Packed the column (20 m m ind) with actinated
£flour$@'!(10 cm) topped with 1 cn anhydrous sodium sulphate,
prewetted the column with 40-50 ml petroslum ether.
Transferred to hexane extract to the column allowed it to
pass through at & rate of S ml minute, Rinsed the flask
twice with about 5 ml portions of petroleum ather,

Poured ringings on to the column., Rinsed the walls of
the tube with additional small portions of petroleun ether
ard eluted with 200 ml of 6 per cent ethyl ether in hexane
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at Sal/minmute. Change the receiver andi eluted with

200 ml of 50 per cent ethyl ether in hexane., Concentrated
she each elutent to suitable known volune in a rotary
vaccum evaporation.

Tested € per cant of elutent for chlorinated
pesticide such as ald¥en, BHC, DDE, DDD, O«P=DDT,
p=p=DDT, helpta chlor epaxide,’ lindane methoxychlor, mirex
and perthane, poly -~ ¢hlorinated bipheanyl and phosphate
pesticides. Second elutent was tested for chlorinated
pesticides like dieldrin, and endrin and phoasphats pestie.
cidesg, dissinon and methyl parathion, Third elutent
was tested for malathion.

The detection and estimation was dons by thin
layer chromotagraphy and gas liquid, chroemotography.
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APPENDIX 11X
DETECTION OF PESTICIDE RBRSIDUZ

40 g. of silica get g was made into slurry with
Soml of distilled water and transferred to an application.
The slurry was spread uniforily on the glass plates
(20 x 10 om.)s After the silica gel wag sot on the glass
plate for half an hour, it wae activated at 110°C for
2 hcurse After activation, the plates were cooled to room
temperature and storad in a dessicater until subseqguent
| use sidscchent. '

(11) jipottings
Grades concentrations of aach under test (0.5, 1, 2,

5, 10 mg) were spotted on the thin layer chromatographic plate
mur;q a lamd dapipette or standaxd nanclitre micro capillaries.

(111) petection and I
The test sample solution wes spotted with the help of

lambda pipattes 13mm from the lower edge of thin ilayer chroma-
tographic platae and the solvent was run upto 15-18 om by
keapin; it in the developing chamber. The plates were ramoved
chay were dried and gprayed with chromogenic reasgent. The
varicus components were detectod and fdentifl ed by ruaning the
standard samples and comparing the hRf valuas.
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“ APPENDIX IV
QUANTIFICATION OF THE RESIDUE
San L4 l‘ ' o w!.-,i .
' M varian rerograph series 1400 equipped with a
| 6 £t x /8 in 4.4, stainless steel column packed with 3
- o per gent G Cx in chromosorb, of 60=80 mesh was used,
IS Nitrogen (SOml/min) was used as & carrier gas. zlectfon
: J‘“’ ) . capture detector vtthéleﬂttun foll was employed. The
o ‘ injector column and detector were operatad at 210°°C,
: | e 190°C and 200°C zespagtively at 8 x 10™10 range.
S - Aliquots of hexane axtracted insecticide (cleen up extract)
' 5 ’ fm water vere injected to GLC and the different insect
. ~cide peak were identified and quantiffed with respect to
A standards.
P
e
i
S
U
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APPRNDIX V
Datails on Pesticide Residug Valuea for Incividual Samples
DDT RESIDUSS IN CEREALS B:iFORE AND AFTER

COOKING .
R S 0 A 0 0 B 0 0 75 05 7 £ £ B 23 0 5 0 12 5 P 3 0 5 0 4010 508 TR KD 245 123 MO B rr e e
:‘:::: Rice Wheat' Sorghum Ragi
oy BC AC BC AC -BC N ): o AC

T £ 0,17 0,033 20,0083 0,001 ND® ND 0.09 0,08
11 0.10 0,12 0,012 0,002 NU ND 0.82 0,62
141 0,09 0,043 0,001 0,003 ND ND 0.35 0.1}

3 i 0.037 0,004 0,02 0,01 ND ND 0.038 0.0
£1 0,051 0,017 0,03 0,019 ND ND 0,008 0,001

111 0,03 O 0,009 0,008 ND ND 0,012 0,009
3 1 ND 0,060 0,009 0,008 0,04 0,002 0,000 0.008
$1 ND 0,009 0,012 0,007 0,009 0,017 0,018 0,001
f14 ND 0,020 0,069 0,006 0,018 0,000 0,072 0.003

DDE Resicdues in Ceresles Bafore and After Cooking

ERSETN IR SN S0 0N 50 U0 ST W AR AN AR S s un---m"-aunuauaunnuacmummu.ﬂm

Market \
source Rice wheat Sorghum Ragi
DDE BC AC BC AC BC AC Bc A

1 i ND ND 0.19 0,08 2.9 1.79 ND ND
14 ND ND 0.02 0,01 3.2 2.82 ND ND

i44 ND ND 0,03 © 2.8 2,7 WD  ND
3 {4 NU ND RLU ND ND ND ND ND
i4 NUL ND NL ND NL ND ND ND
414 ND ND ND ND ND ND 00,0012 O
3 4 ND ND ND ND 0,099 0,008 0,080 0,002
i£ ND NP ND ND 0,031 0,008 0,010 O
144 ND ND ND ND KD ND 0.010 0,001

*Not Detaectable
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BHC RESILUEBS IN CEREALS BEFORE AND AFTER COOKING

BUNTROR DSBS L DM N DI M SN NS me RIS LI KD I IS 3 O €3 £ 4 342 SR 10 ST AN KT R S CO LN ON Y ET RN ORI

Harket .
Source Rice Whaat Sozghum Ragl
BNC BC AC BC AC BC M BC AC

1 1 0412 0,08 0,82 0.21 0,07 0,02 0.18 0,13
11 0,04 0,03 0.28 0,05 ND  ND 0.09 0.01
111 0,019 0,009 0428 0.01 0,069 0,009 0.83 0.62

2 1 0,019 0 0.19 0,002 ND ND 0.09 0,93

14 ND ND 0,02 O ND ND  0.14 O.011
114 0,001 O ND ND ND ND 1,01 0,003
3 L 0.,0030 0,24 0u43 0.39 0,008 0.84 0,40
41 0,006 O  0:22 0,28 0,20 0,019 0.4  0.04

111 0,003 O Oe2 0,14 0.19 0,008 ND ND

MALATHION RESIDURS IN CEREALS BEFORE AND AFTER
CODKING

ML MR IR I I I ISNS £ 08 ST K24 B ER Y I 3T £ OF U o =2 (ST IR0R KN S R RE ST U I EN AN U LR T L LT IR T AR I IR ISR IR AN

Market

f;:i‘:fa Rice wWhaat Sorghum Ragi
thion B8C AC BC AC BC AC BC - .
1 i N NL ND ND 0,006 0,001 AL ND
$1 ND NL ND ND 0,009 0,002 ND ND
144 ND ND NL RD 0,006 0,003 ND ND
2 {4 ND ND ND ND 0,042 0,005 0,003 O
14 0,002 O ND ND 0,008 0,0036 ND ND
114 0,002 O ND ND 0,010 0,001 ND ND
3 i ND RL ND ND ND ND ND ND
ii N ND ND ND . ND ND RD ND
114 WD ND ND ND ND ND ND ND
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DDT RESIDUE IN PULBES B:iFORE AND AFTER COGKING

Sncmamen BEEDNESDIMITE D IV S SRS TSNS I ER R et e Rabod g b2 o2 2 - o Bt 1Ty U

::::::; Green gram Black gram Bengal gram Rad gram
LLT chal dhal dhal chal

BC AC BC AC BC Ac BC AC
1 1 ND  ED  0.006 0,005 1.92 0,93 ND ND
14 ND ND  0,0071 0,006 0.09 0,07 ND ND
$44 ND ND  0,0072 0,0071 0,99 0.82 ND ND

2 i1 ND ND 0,009 0,003 ND ND 0:33 0,21
i1 ND ND 0s212 0,011 ND ND 0e72 O.62

f44 ND - ND  0.,0088 0,008 ND ND 0,73 0.46
3 4 ND . ND - 0,19 0,082 ND ND = 0,83 0,68

44 ND . ND 0,00 O 0s490 0,017 ND ND

114 ND . ND - ND ND ND ND 0e75 Q.56

il - -

DOE Residus in Pulses beiore and after cooking

.uma—-nmmm““u“--ucsuanuwmnmum-m.

gm Green gram Black gram Bengal Gram Red gram

DDE Bc da:é ac mum Be ﬂ\ai.c mmu Ac

| 1 ND ND ND ND ND ND 0e12 0,08
11 ND ND ND ND ND ND 0.08 0,05
111 ND NU ND ND ND ND 0.06 0,02

2 i ND ND ND ND ND ND ND ND
14 N 'ND  ND ND ND ND 8D ND
114’ N ' ND KD . ND ND ND ‘ ND ND

"3  { 0.08 O NG ND ND ND ND ND
1L’ 0.02 O ND ND ND ND ND ND
111" 0,02 O ND ND ND ND NU ND

i —— e



BHC RESIDUE IN PULSES BEFORE AND AFTER COGKING

WM NI IS SN €1 1 EHR TN D SRR CR A0 AR SR IR N5IP £H 4D 7 3 TR T AN I £ I CHEN KA 00 15 9% €3 £ £ SR EN £ 02 R AN ER AR 3N SR SR SR an i

m:: Green gram Blackgram Bangalgram Redgram
BHC - dhal chal dhal
BC AC BC AC
A4 2,26 1.72 0,049 0,039
44 ND  ND 0,061 0,039
it4 ND ND 06039 0.93§
2 4 0.20 0,17 0.83 0.8
11 0,18 0.06 WD ND
114 0.13 0,04 0.79 0,73
3 i 0.91 0,62 ND ND
L4 0.89 0,82 0.40 0,38
ii4 0,32 04,01 ND ND



