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ABSTRACT

Corn oil contaminated with carbaryl has been subjected to

storage, industrial operational steps and thermal cooking pro-

cedures. During one year storage, it was found that storage

conditions did not significantly affect the content of carbaryl

residues. Industrial steps like saponification, decolorization

and winterization sho&od significant role in the reduction of

the chemical. Maximum loss noted was due to decolorization (60%)

followed by saponification (24%) and winterization (4%). The

accumulative effect of these operations was found to be 71$.

Thermal cooking procedures have also shown significant loss in

the carbaryl residues when carbaryl contaminated corn oil was

subjected to normal cooking procedures.



INTRODUCTION

Carbaryl (1-napthyl-N-methyl carbanate) is a broad 3pectrum

insecticide with low mammalian toxicity(l). The metabolism of

carbaryl has been extensively studied in cotton plants, potatoes,

insects and oils. The fate and persistance of carbaryl residues

also
in milk, fat and meat of lactating goats have^been reported (2).

Because of its low tosicity, residue tolerances in the range of

5-12 mg/kg have been recommended!3). Carbaryl residues were found

in vegetables and fruit crops, thus finding their way into the

human diet(4). Gas chromatographic(5) and colorimetric methods(6)

were employed for the determination of carbaryl residues in field-

treated corn plants. Carbaryl residues in maize and cotton cropn

were also determined radiometrically (7,8). Generally, pesticide

levels in food can be reduced during commercial refining and

thermal cooking processes (9,10,11,12,13). The aim of this

investigation was to study the effect of storage, industrial

operational steps and thermal cooking on carbaryl residues in corn

oil.
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EXPERIMENTAL

Corn oil (Rafhan Maize Products Co. Faisalabad) and 85% commercial

formulation of carbaryl insecticide were procured from the local market.

Four 1.5 Kg sanples of corn oil were contaminated with carbaryl at 0, 6, 13

and 20 ppm levels, using the commercial 85$ formulation of insecticide.

The samples were stored in the transparent glass jars for a period of one

year under ordinary laboratory conditions. Levels of carbaryl contamination

were determined at bimonthly intervals following Johnson's modified

method(6).

Using the commercial 85% formulation of the carbaryl insecticide,

5 Kg of corn oil was also contaminated at 10 ppm level. 3 Kg of the above

contaminated corn oil was subjected to industrial processing steps of

saponification, decolorization and winterization. Saponification value of

the oil was determined using 0.1 N NaOH solution. Decolorization was

achieved by passing the oil through a 2 x 10 cm column of 'fuller's earth*

while winterization step involved the incubation of the desaponified,

-"decolorized and winterized corn oil were analysed for the carbaryl residues

as described above. 'Dal* (grain legumes such as chickpea, lentil, mung-

bean) and vegetables boiled in wateV, main ..ined at 95-98 C, were added to

the previously prepared 'Tarka*. 'Tarka' was prepared by frying onions and

required spices in contaminated and uncontaminated (wholesome) corn oil.

The boiled 'Dal1, vegetables and 'Tarka' mixtures were further heated for

10-15 minutes to ensure uniform mixing of the ingredients. The proportion

of the oil was 5% and pH ranged between 4.4 to 4.6 during preparation of

these dishes. Appropriate samples of the cooked, ready to eat dishes were

also analysed for the carbaryl residues by the modified method of Johnson(s).
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Effect of cooking vegetables on carbaryl residues in corn oil

was determined by frying onions and potato slices in hestsd oil. Frying

of onions was one at temperature range of 40-210°C and 160-210°C, while

that of potato at the temperature range of 40-180°C and 140-180°C. Appropri-

ate samples from the oil used for frying the vegetables were analysed for

carbaryl content according to the method reported above.

RESULTS AND DISCUSSIONS

The results presented in Table I indicate that storage conditions

did not affect the content of carbaryl residues in corn oil for one year.

This can be explained that due to the absence of the possible effective

agents, there was no biological activity, moreover, the oil stored was

refined one and devoid of any physical contamination by impurities.

. \ The elimination of carbaryl residues from corn oil due to saponifi-

cation, decolorization and winterization has been illustrated in Table II.

It can be seen that maximum loss of the chemical was achieved with decolori-

zation step (60%) followed by saponification (24%) and winterization (4%).

It is, therefore, concluded that industrial operational steps have a

"significant role in the elimination of the chenical contaminating the oil

and accumulative effect of three operations on the carbaryl residues were

found to be 70%. The residue losses as a result of commercial cooking

have been presented in Table III and IV. The percent loss of carbaryl

residues in the 'Gram Dal1 and 'Lentil1 Dal dishes were almost the same

(Table III). This significant loss in carbaryl contamination may be attri-

buted to the drastic heating during the "I'arka1 preparations and subsequent

continuous thermal operation required to make these dishes. Similar obser-

vations pertaining to the loss of pesticides during cooking of various

vegetables have been reported in Table IV.



The IOSB of carbaryl residues in corn oil during frying of onion

and potato slices are presented in Table V. It can be seen that percentage

loss of the chemical when the vegetables were simultaneously heated with

the contaminated oil was significantly lesser than the loss observed

during frying of these vegetables in the previously heated oil. This loss

can be explained by the fact that exposure of the chemical to heat during

preboiling operation is much more than simple simultaneous frying. Additionally

comparatively more quantities of the thermally degraded residues may get

volatilize alongwith the volatilizable moisture during drastic heating in

the preboiled operations (9, 10, 11, 12, 13). From these observations it

can be concluded that thermal heating helps in the elimination of the

carbaryl residues in the corn oil.
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Table I: Effect of storage on carbaryl contamination
in corn oi l , under laboratory conditions.

S.No. Contamination
____ level (ppm)*

Storage period (Months)
4 6 8 10 12

1. 0.0 0.01 0.02 0.02 0.16 0.21 0.20 0.25

2. 6.0 5.94 5.85 6.30 5.83 5.73 5.80 5.77

3. 13.0

4. 20.0

12.91 12.95 12.84 12.54 12.43 12.59 12.48

19.82 19.73 19.67 18.70 19.47 19.43 19.44

* average of triplicate values
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Table II. Effect of rarious industrial processing
uteps on carbryl contamination in corn oil.

S.No. Detail of operation

1. Saponification

2* Decolorization

3. Winterization

4. Commulative effect

% Loss of insecticide residue

23.35

60.05

3.33

70.27

. ; * Average of triplicate values

K..B. The determinative values corrected against respective blanks.
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Table III. Effect of commercial cooking of *DAL DISHES'
on carbryl contamination in corn oil.

S.No. Name of Dish

1. Gram Dal

2. Lentil Dal

Chemical Added(ppm)

10.00

10.00

Chemical Recovered(ppm) % Loss

0.25 97.50

0.22 97.80

* Average of triplicate values

N.B. These values are corrected against the respective blanks.

Table IV. Effect of commercial cooking of 'vegetable dishes'
on carbryl contamination in corn oil.

S.No. Name of dish Chemical added(ppm) Chemical recovered(ppm) % loss

1.: Cabbage 10.00 0.25 97.50

2. Potatoes 10.00 0.20 _ 98.00

3. Turnip 10.00 0.22 97.80

* Average of tripl icate values

N.B. These values are corrected against the respective blanks.
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Table V. Effect of frying vegetables on carbryl residues in
corn oil.

S. No. Treatnent % Loss

1.

2.

3.

4,

A

B

C

D

54.76

55.04

60.021

60.10"

Key

A s Contaminated oil + onion slices
(10 ppm)

B e " '• « + potatoe slices

G s Preboiled contamined + onion slices
oil (1G.0 ppB)

" mi H .5. potatoe slices

40-210°C
3 mins.

40-180°C
3 rains.

160-210 C
3 mins.

140-180 C
3 mins.

* Average of triplicate values,

a, b:- Values with similar superscripts are non-significant (P 0.5)

N.B. These values are corrected against the respective blanks.


