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Abstract

A total of 1414 samples of common commodities were collected
from eight Egyptian local markets located in 6 Governorates throughout
1995-1999. The results showed that 89.1% of the samples had no de-
tectable dithiocarbamate residues. 10.9% contained detectable residues
from which 0.28% exceeded their MRL's. The effect of home processing
on EBDC residues detected on and in treated samples of tomato, cucum-
ber and eggplant was also studied. The data demonstrated that cooking
of unseived tomato juice from washed raw tomatoes is the most effec-
tive process; since it removed 77.8% of the detected EBDC residues.
Peeling after washing cucumber was the most effective process in re-
moving EBDC because it removed almost all residues. Frying of peeled-
washed eggplant is expected to reduce most of EBDC residues. Daily in-
take of dithiocabamates was also studied considering the results of mon-
itoring of pesticides residues in different fruits and vegetables. The ob-
tained results revealed that the estimated daily intake (EDIs) for EBDC 's
resulting from vegetables, cooked vegetables and fruits was 1.44ug /
person / day representing 4.8 % of its ADI.

INTRODUCTION

Ethylenebisdithiocarbamates (EBDCs) are a group of fungicides very effective in
controlling fungus diseases such as powdery mildew infesting vegetable crops (Tweedy
et al., 1973).

As a continuation of the previous market basket survey conducted by Gad Alla
et al. (1996), a market basket survey was done in six governorates to asses dithiocar-
bamate residues in different fruits and vegetables. 1414 samples were collected from
eight local markets including leafy vegetables, vegetables and fruits of special impor-
tance in Egyptian human diet .The obtained data were used in calculating the daily in-
takes of dithiocabamate residues. The effect of the different home processing steps on

EBDC residues actually detected in the treated samples was also studied.
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MATERIALS AND METHODS

1. Monitoring studies

Sampling : A total of 1414 samples of common consuming commodities were col-
lected from eight Egyptian local markets located in 6 Governorates (Cairo - Giza - Qual-
ubiya - Beni suef - Minufiya - Ismailia ) throughout 1995-1999. The number of samples
analyzed from each commodity is presented in Table 1. A sample from each commodity
was prepared according to a generally official recommended method of the European
Committee ECS (1992). The analysis of samples was carried out immediately after
their arrival to the laboratory. Test samples were essentially analyzed immediately after

cutting to avoid the decomposition of EBDC compounds.

2. Home Processing : Since commercial samples do not contain considerable con-
centrations of ethylenebisdithiocarbamate residues that would allow reasonable detec-
tion the decrease in EBDC residue levels due to home preparation, cooking and process-
ing steps, supervised laboratory treatments were performed using the EBDC fungicides
recommended for use in green houses (Pest Control Programme For Field Crops,
1993). A tomato sample was dipped for 15 min in solution of mancozeb (80%) at the
rate of 5 gram dithan/1l tap water. Cucumber and eggplant samples were dipped for
15 min in solution of the formulated mancozeb (80%) at rate (5 gram mancozeb /1|
tap water). The sample was left to dry for an hour and then divided into portions for

processing and analysis. Raw samples were also subjected to analysis.

a. Tomato samples : A portion of treated tomato was washed for 5 min in run-
ning tap water, then a portion of the washed sample was subjected for analysis.
Washed tomato sample was cut into small pieces, chopped and completely homoge-
nized in a warring blender for 5 min. 100 gram of sieved tomato juice and tomato skin
were taken for analysis. Another portion of unsieved tomato juice was boiled at 100 °C

for 120 min. then 100 gr of cooked paste were taken for analysis.'

b. cucumber samples : A portion of raw cucumber sample was washed for 5 min.
using running tap water, dried in air then subjected to analysis. Another portion of
washed cucumber was peeled. Both peeled fruits and cucumber peels were subjected

to analysis.
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c. Eggplant samples : Raw eggplant sample was washed with running tap water
for 5 min., dried in air then subjected to analysis. A washed sample was peeled, each of
pulp and peels were subjected to analysis. A portion of washed eggplant (without peel-
ing) sample was fried using cottonseed oil at 170-190 2C for 15 min. and then subject-

ed to analysis.

Chemicals and Reagents
Solvents and chemicals

- Ethanol 95-96%

- Diethanolamine 98 %

- Hydrochloric acid, concentrated

- Toluene

- Carbon disulphide

- Anhydrous sodium sulphate (Riedel-de Haen)
- Sodium hydroxide

- Copper ( Il ) acetate monohydrate 98 %

- Tin (Il) chloride dehydrates

- Sodium diethyldithiocarbamate not less than 95%
Apparatus : Spectrophotometer UV: double beam Unicam SP 1800.

Chemical Analysis : The method selected for analysis is based on the carbon dis-
ulphide evolution procedure as modified by keppel (1969,1971) and recommended by
ECS, 1992. Residues of dithiocarbamates should be expressed as CS2 (Carbon Disul-
phide) in order to compare it to the Codex Maximum Residue levels established on CS2
basis. In this method carbon disulphide originates from dithiocarbamates by heating
with hydrochloric acid in the presence of stannous chloride as a reducing reagent. The
evolved CS2 is distilled, purified and collected in the ethanolic solution of copper () ac-
etate and diethanolamine to form a yellow complex. The absorbance of the reaction

product is spectrophotometrically determined at 435 nm.

Recoveries percentages of ethylenebisdithiocarbamates (EBDC’s) at diffarent lev-
els of fortification, 0.1,1,10 mg/kg from cucumber, tomato, eggplant were previously
studied and they ranged between 80-110 % .The relative standard deviation was less

than 20% and the limit of determination was 0.2 mg/kg (Gad Alla et al. 19986).
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Quality assurance procedure : The analytical method and instrument used
were fully validated as mentioned in ISO guide 25 quality assurance system. The perfor-
mance of the method is continuously tested with fortifying blank sample with sodium
diethyldithiocarbamate with every set of samples and is analysed as a normal sample.

The results of control samples were collected into control charts.

RESULTS AND DISCUSSION

1. Monitoring studies : A total of 1414 samples of different types of fruits and
vegetables were subjected to dithiocarbamates analysis throughout 1995-1999. The
survey included leafy vegetables, vegetables and fruits, Table 1. Fifty-five leafy vegeta-
ble samples were analysed including grape leaf, lettuce, molokhai and spinach. 924 veg-
etable samples included cantaloupe, cucumber, eggplant, green beans, green peas, pep-
per and tomato. Dithiocarbamates were also examined in 351 fruit samples of apple,
grape, lemon lime, peach, pear and strawberry. 89.1% of the samples had no detecta-
ble dithiocarbamate residues. 10.9% contained detectable residues with 0.28% ex-
ceeding MRL's, Table 1. Codex Alimentarious Maximum Residue Limits were followed, as
those limits were available. Apricot, carrot, fig, guava, mango, orange, plum, potato
and squash samples were free from dithiocarbamate residues, Table 2. Both contamina-
tion and violation rates decreased gradually thoughtout the five years of the investiga-
tion to reach in 1999 the lowest contamination rate (1.5%), Fig.1. That might be due

to the restricted use of such pesticides during 1995-1999 period.

Both leafy vegetables and vegetables showed lower contamination rates (9.1%)
than fruits (18.5%). However, vegetables showed relatively highest violation rates (3

samples out of 924, 2 cucumber and one green beans samples).

Comparing the current results with those previously studied in 1993 by Gad Alla
et al. (19986), the present results revealed lower contamination and violation rates indi-
cating good application of agricultural practices, lower usage of dithiocarbamates and

tendency to apply new categories of pesticides.

Repley et al. (2000) found that EBDC fungicides were the most frequent pesti-
cides in the Canadian monitoring survey during 1991-1995. They found that overall

32.1 % of all analysed fruit and vegetable samples were contaminated with EBDC resi-
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dues. The rates of contamination of fruits and vegetables were 32.5% and 31.8 %, re-
spectively. The violation rate of vegetables was 2.4%. No violation was observed in

fruit samples.

2. Home Processing Studies : Table 3 demonstrates the effect of home pro-

cessing on EBDC residues detected on and in treated samples.

Tomato samples : The effect of the different home preparation steps expressed
as % retained and % removed from the EBDC residues is demonstrated in Table 3.
Washing of tomatoes removed 21% of the residues deposited on the fruits. Such data
are in accordance with the findings of Marshall et a/ (1979) who reported that 35% of
dithan M-45 residues was removed after four washing times. Juicing and sieving toma-
toes from washed fruits eliminated 55.6% of the initial deposits on raw tomato. Resi-
dues detected in tomato juice might be attributed to the contact between the waxy
skin of tomatoes and the interior parts during processing into juice. The data also dem-
onstrated that cooking of unseived tomato juice from washed raw tomatoes is the
most effective process since it removed 77.8% of EBDC of the detected residues. It is
worthy to mention that heating and boiling fresh tomato although lead to degradation

of EBDC residues might increase the harmful product ethylenethiourea (ETU).

Cucumber samples : Cucumber is mainly consumed as a fresh product. It is not
subjected to thermal treatments, which accelerate EBDC degradation. Table 3 demon-
strates the behaviour of EBDC residues on and in treated cucumber due to washing and
peeling processes that are common home practises. Data in Table 3 also revealed that
most of EBDC residues were detected in the peels, while only 11.4% of the residues mi-
grated into the pulp. This shows the importance of washing and peeling processes.
These findings are in agreement with Calumpag et al. (1998) who observed that wash-
ing of cucumber reduced EBDC residues by 50% and peeling removed almost all of
EBDC residues.

Eggplant samples : Eggplant is subjected essentially to home processing and
cooking before consumption. The effect of washing, peeling and frying on EBDC resi-
dues was also studied. It seems that peeling of the washed eggplant is crucial in remov-
ing 93% of EBDC residues. High percentage of EBDC retained on the skin while only
7.3% of the total amount of EBDC residues migrated into the pulp. Frying process of
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washed-peeled eggplant is expected to reduce almost all EBDC residues.

As shown in Table 3, the sum of EBDC residues in peels and pulp obtained from
washed cucumber and eggplant samples were higher than that found in washed raw
sample. This is because the 100-gram of peels sample was collected from a higher
amount of unpeeled sample and that most of EBCD residues were found on the peels.

The residues were calculated on peels weight basis not on whole commodity basis.

3. Dietary intake study : The Estimated Daily Intakes (EDI) is the prediction of
pesticide residue intake in mg of pesticide / person / day. It is calculated by multiplying
the average pesticide residue level in each commodity by the respective average food
consumption using data on the edible portion of the commodity and takes into account
the effect of the preparation, processing and cooking of the food (FAO/WHO) using

the equation,
EDI = XFi x Ri x Ci.x Pi, where

Fi = the food consumption of the relevant commodity in Kg of food /person/day.

Ri = the residue level in edible portion of the commodity given in mg of pesticide per
Kg of food.

Ci = a correction factor that takes into account the reduction or increase in the level of
residue on preparation or cooking of the food.

Pi = a correction factor that takes into account the reduction or increase in the resi-

dues on commercial processing, as canning or milling.

The study was conducted throughout 1995-1999 and mainly considered the re-
sults of monitoring of dithiocabamates residues in different fruit and vegetable items in
relation to food consumption data of each. The food consumption data was obtained
from the Nutrition Institute of the Ministry of Health in 1980 expressed as grams / per-
son/ day. The effect of home cooking and processing that had been studied here on
treated samples had led to reduction factors affecting the actual residues assessed in
raw food items, Table 4. All previous data were used to calculate the EDI, which was

compared to the acceptable daily intake (ADI).

The intake figures were divided by an assumed body weight of 60 Kg in order to
compare the estimated daily intakes (EDI) with the acceptable daily intakes (ADI). The
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ADI that has been established by Codex Alimentarious for dithiocabamates is 30-ug/kg
bw/day. Table 4 demonstrates the EDI’s calculated for EBDC residues actually detected
in samples as pg/person/day. The comparison showed that the dietary intakes of EBDC
resulting from fresh vegetables, cooked vegetables and fruits was 1.44 pg / person /
day representing 4.8 % of its ADI. Thus, exposure of to consumer to EBDC through dai-

ly diets was far below the ADI.
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Table 2. Commodities free from dithiocarbamates in samples collected throughout
1995-1999 from different markets

Commodities | Total No. of analysed samples
Apricot 8

Carrot 5

Fig 16

Guava 6

Mango - 2

Orange

Plum 14

Potato 18

Squash 12
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Table 3. Effect of home processing on total EBDC residues in treated samples

Processing EBDC % EBDC | % EBDC
Technique mg/kg Retained | Removed
Tomato
Raw (after treatment) 1.8 100 0
- Washing
Washed tomato 1.42 78.9 211
- Squeezing. '
Tomato Juice* 0.8 44 .4 55.6
Tomato Peels 0.86 47.8 52.2
- Cooking
Tomato Paste 0.4 22.2 77.8
Cucumber
Raw (after treatment) 7.47 100 0
- Washing
Washed cucumber 3.98 53.3 46.7
-Peeling
Pulp of cucumber 0.85 11.4 88.6
Peels of cucumber 7.14 95.6 4.42
Egg Plant
Raw (after treatment) 7.68 100 0
- Washing
Washed egg plant 3.9 50.8 49.2
- Peeling
Pulp of egg plant 0.56 7.3 92.7
Peels of egg plant 7.14 93 7.3
- Frying
Fried egg plant 1.98 25.8 74.2

n =3 where n represents average of three replicates
* After sieving
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Table 4. Calculation of estimated daily intakes of dithiocarbamates residues detected in
samples collected from different governorates throughout 1995-1999.

Commodities Food Reduction factor Mean |Estimated daily
consumption intakes {EDI)1
g/day mg/kg pg/day
1. Vegetables 45
eaten fresh
Lettuce - 0.26 10.62
Cantaloupe - 0.18
Cucumber i 0.533  (washing) 0.31
Pepper 0.789  (washing) 0.42
Tomato 0.789  (washing) 0.32
2. Cooked 113
vegetables
Grape Leaf - 0.7 35.1
Molokia - 0.16
Spinach - 0.68
Egg Plant 0.131 ({washing+frying) 0.23
Green beans ) 0.19
Green peas ) 0.36
Tomato 0.175 (washing+Cooking (fomato | 0.32
paste)
3. Fruits 65
Apple N 0.33 41.0
grape : 1.04
Lemon Lime N 0.66
Peach - 112
Pear ) 0.2
Strawberry ) 0.44
Total 86.7
Estimated daily intakes (EDI)?  pg/person/day 1.44
Estimated daily intakes as % ADI ° 4.8

TEDI (ng/day)= mean of (mean x reduction factor) x food consumption
2 EDI= Total EDI / 60 kg

® ADI = 30 pg/kg bw maneb , mancozeb, metiram & zineb
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