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ABSTRACT: Application of Ridomil plus on cucumber plants using
different amounts of its suspension, at the rate of 150g9/100 liters water, by
the three applicator types i.e. uftra fow volume (U.L.V), low volume { L.V} and
high volume (H.V} to control cucumber Downy mildew disease resulted in
different level efficacy depending upon the applicator type. However the
applicator ULV which applied the feast amount of the spray suspension (100
litersfeddan) showed the highest disease control efficacy followed by the LV
applicator while the HV applicator showed the least disease control efficacy,
however it applied the highest suspension amount (400 liters/feddan)used.

Metalaxyl residues in the fruits differed from one applicator to another. The
least amount of metalaxyl residues were found in fruits resulted from plants
sprayed using the ULV applicator followed by fruits resulfed from plants
sprayed using the LV applicator while the highest amount was found in fruits
picked from plants sprayed using HV applicator. The fungicide residues, in
all the fruits picked from all the different plots, at any time were in the range
of 0.081 to 0.585 mg/kg. These amounts are less than the official safety
maximum residues level { 0.5mg/kg).

Studying the effect of feeding rats on cucumber contaminated with different
concentrations of metalaxyl on enzymes activity and biochemical substances
in blood serum revealed that, Cholinesterase activity was affected even at
very lower metalaxyl concentration (0.025 mg/kg}. The effect on transaminase
enzymes ( ALT and AST) was not clear, since no significant effect on ALT
was noticed while the effect on AST reversed after 21 days. No effect on
albumin was found; while cholesterol content and alkaline phosphatase
increased gradually as metalaxyl residues In the fruits increased.
Concentration of 0.100 mg/kg showed significant effect on the amount of
total protein either after 2 or 21 days.

it was concluded that using ULV applicator reduces the amount of fungicides
needed to perform good control of the disease to 25% of the recommended
dose and reduced the fungicide residues in the fruits. However metalaxy!
residues in the fruits was found to be extremely less than the official safety
maximum residues level, the data in this study represent new parameters of
the hazards of this fungicides on human health, which have to be taken in to
consjderation.
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INTRODUCTION

In the recent years, both legislators and consumers all over the world
showed great interest in clean environment and safety food products free
from different contaminants. As a matter of fact pesticides have become
universal contaminants that found in all segments of the environment and
food chain. In previous studies Moustafa and Ismail {2003) and Moustafa et
al. (2003) studied the effect of applicator types on the efficacy of fungicides
and their role in environmental poliution. They found that, using the ULV
applicator resulted in reduction of the fungicide amount needed to perform
appropriate control of the late blight of potato from 400 liters/feddan (the
recommended amount) to 50 liters/ffeddan and lowered the amount of the
fungicide which run-off, this in turm save the environment and decrease the
crop protection costs.

High concentration of some pesticides residues have been reported in
different food items in different part of the world.( Panel 1977, Hadjidemetriou
1988, Hasegawa et al; 1992, Dejonckheere et al; 1996a and b, Bayoumi et al;
1997 and 2003). Many pesticides can accumulate in the human body via the
food chain resulting in chronic toxicity, and estimation of such residue
became of great interest, because of their potential (Wayland and Hayes,
1975). In this respect cucumber constitutes a special class of vegetables, not
only because it is rich in different vitamins, but also because it is consumed
fresh without any coocking; thus, contamination of cucumber with pesticides
create a serious health means for man.

The objective of this study was directed to determine the role of the
different pesticides applicator types in contamination of cucumber with
metalaxyl fungicide residues. In addition to investigate some toxicological
effect of such residues on certain enzyme activities ( cholinesterase,
aspartate aminotransferase, alanine aminotransferase and alkaline
phosphatase). Also to determine its effect on total protein, albumin and
cholesterol.

MATERIALS AND METHODS

Cucumber var. Belta Alfa was planted on march 2002 under the normal
field conditions in E! — Ghrabeia governorate . The field was divided into
three plots to serve as replicates, each of them was divided into four
subplots; three of them were sprayed with Ridomil plus 50 % wp. which
contains 35 % copper oxychloride and 15% Metalaxyl [ N-(2,6-
dimethylphenyl)-N-(methoxyacetyl) -DL-alanine methyl ester (CAS)} at the
concentration of 150 g in 100 liters/ feddan, using one of the three applicator

558



Effect of some applicator types on metalaxyl residue in cucumber......

types namely hand operated knapsack (high volume), motorized knapsack
{low volume) and spinning disk { ultra low volume ) in ten days intervals. The
fourth subplot was treated with water only. Disease severity was estimated
periodically using the same scale and procedure used by Mustafa et al,
(2003) and mean severity of disease in each subplot was calculated at the
end of the experiment.
1- sampling

Three fruits of cucumber ( about 300 g) were collected randomiy form
each subplot at intervals of 2, 4, 6, 8 and 10 days after the fungicide
application. The collected samples were weighted, labeled and preserved in
clean new polyethylene bags, which were kept in a deep — freezer until time
of the analysis.

2-Rearing of animals

White albino healthy male rats (a pure strain) of 3-4 months old with the
imean average weight of 180-200 gm were purchased from Medicine Faculty,
Tanta Univ. The rats were reared under the faboratory conditions { 25 15°C
and 65¢ 5% RH.} in metallic cages 45 x 35 x 20 cm, fed daily with balanced
ratio consisted of bread, lettuce, cucumber and water soaked wheat.

3- Extraction of the fungicide residue:

The extraction procedure was performed according to Ramsteiner (1976),
in which certain weight of each sample was blend with § folds of methyl
alcohol in high-speed homogenizer. The methanol extract was diluted with
water and the mixtures were filtered through filter papers. The extract
filtrates were cleaned up by water-methanol/dichloromethane partitioning.
The solvent was evaporated in rotary evaporator and the residues were
dissolved in certain amount of methanol and used for the further studies.

4- Treatments of the rats:

The male rats were divided into groups (3 rats / group ) equal in age and
weight. Different of concentrations of metalaxy! (technical material) 0.0, to
1.00 ppm were prepared in methanol; these concentrations were used to
create the standard curve.

The rats were fasted for 4 days; then they were fed on cucumber
contaminated with the different metalaxy! concentration either the technical
material or these which were reisclated from the samples (each two rats
group received one treatment). After 2 and 21 days the rats were sacrificed.
The blood from each group was coilected in tubes containing heparin,
centrifuged at 4500 rpm for 15mins. to separate the serum from the plasma.
The serum samples were kept at — 4°C,

5-Determination of metalaxyl residues in the samples:

In order to determine the metalaxyl residues in cucumber fruits a biotest
based on estimation of the reaction of cholinesterase (ChE) activity in the
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described by Ellman ef al. (1961), which is based on the reaction between 5.5-
dithiobis{nitrobenzoic acid) with acetylthiocholine iodide and the enzyme to
form 2-nitro-5-mercaptobenzoat which can spectrophotometrically
determined at 405 nm. Comparing the data obtained from the samples with
the data obtained from the standard curve gives the concentration of the
metalaxyl residues in the different samples which can be used in calculation
of the residues in the fruits as mg/kg fruits.

6- Effect of different concentrations of metalaxyl on the activity

of some enzymes:

Effect of different concentrations of metalaxyl on the activity of
Transaminases (AST and ALT), alkaline phosphates enzymes; in addition to
concentration of albumin, cholesterol, and total protein in the blood.

a- Transaminases determination:

Transaminases (AST and ALT) activity was determined by Diamond-
diagnostics kits. based on the method of Reitman and Frankel. {1957) in
which :

AST
L-asparatate + a - oxoglutrate —————Poxaloacetate + L-glutamate
4+

ALT
DL-alanine + a - oxoglutrate . pyruvatet + L-glutamate

The pyruvate or the oxaloacetate formed is measured spectrophotometric
as its derivative, 2,4-dinitrophenylhydrazone at 5§50 nm.

b- Alkaline phosphates determination:

Alkaline phosphates activity was determined using the Kind and King
(1954) method in which the reagent p-nitrophenyi phosphate is spitted by the
enzyme into phosphate and the yeliow colored indicator p-nitrophenol
measured at 500 nm.
c-Albumin determination:

Albumin was determined according to Doumas and Watstan. (1971), which
is based on the production of a green colored complex as a result of the
reaction of the albumin with bromocresol green. The color density is
proportional to the amount of albumin in the samples and can be estimated
at 623-630 nm.

d- Determination of total protein:

The tota!l protein amount in the biood of test rats was determined using
Diamond diagnostic kit according to the method of Gornall et al. (1949). In
this method alkaline cupric sulphate react with the protein to produce a violet
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color, which its intensity can be measured at 550 nm.

e- Determination of cholesterol :

Cholesterol was determined using Diamond diagnostic kit according to
Watson (1960), which is based on the measurement of the color, formed as a
result of the reaction of the cholesterol with acetic acid and sulfuric acid, at
578 nm.

Results and Discussion

Application of Ridomil plus on cucumber plants using different amounts
of its suspension, at the rate of 150g/100 liters water, by the three applicator
types to controi cucumber downy mildew disease resuited in different
control efficacy depending upon the applicator type. However the ULV
applicator applied the least amount of the spray suspension {100
liters/feddan) showed the highest disease control efficacy (82.17%) followed
by the LV applicator { 200 liter/ feddan), resulted in (78.02 %) and the HV
applicator {400 liter / feddan) which showed the least disease control
efficacy (75.8%), however it applied { 400 liter/feddan ). No significant
difference was found between the disease severity in plots sprayed using
ULV and LV applicators; but significant difference was found between the
disease severities in plots sprayed using ULV and HV applicators (Table 1),

Table 1: Cucumber downy mildew disease severity and fungicide efficacy as
a resuit of using different applicator types and different amount of
spray suspension.

Applicator type ULv LV HV
Amount of spray suspension 100 200 400
literifeddan | literffeddan | liter/feddan
Disease severity 9.33 115 12.66
Fungicide efficacy 82.17 78.02 75.80

LSD at 0.05 for disease severity = 2,19

Determination of metalaxyl residues in cucumber fruits picked from
treated plants after different periods of fungicide application

It was found that the metalaxyl residues in the fruits differed from one
applicator to another ( table2 ). it was obvious that the least mean amount of
metalaxyl in fruits resulted from plants sprayed using the ULV applicator was
{0.081 mg/kg ), while the mean amount of metalaxyl in fruits resuited from
plants sprayed using the LV applicator was 0.152 mg/kg and 0.271 mg/kg in
fruits picked from plants sprayed using HV applicator. Such difference can
be noticed after each picking interval.
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|] i m"i iml mft the funﬂicide residuesl in all the fruits ricked from

all the different plots, decreased gradually as the period between the
fungicide application and the fruits picking prolonged.

Table 2: Amount of metalaxyl residues in cucumber fruits picked periodically
from treated plants using three applicator types.

Period between the application of | Metalaxyl residues amount in mg/kg
the fungicide and fruits picking. fruits
ULv LV HV
2 days 0.183 0.315 0.585
4 days 0.087 0.166 ¢.308
6 days 6.063 0.126 0.227
8 days 0.042 0.085 0.145
10 days 0.034 0.072 0.094
Mean 0.081 0.152 0.271

L.S.D.at5% Time=0.017 Applicator= 0.012 Time X applicator = 0.027

Effect of metalaxyl residues of some enzymes activities and
biochemical substances in blood serum:

The effect of metalaxyl residues on some enzymes activities and
biochemical substances in blood serum of fed and non-fed rats on
contaminated cucumber fruits with metalaxyl fungicides after 2 and 21 days
of feeding are shown in ( table 3 ).

a- Total protein:

Feading the rats on 0.025 or 0.050 mg/kg metalaxyl in cucumber fruits
showed no significant effect on amount of total profein neither after 2 nor 21
days of feeding; however feeding the rates on 0.1 mg/kg resuited in
significant increase in total protein amount either after 2 or 21 days of
feeding.

b- Albumin:

According to albumin content in blood serum it was found that 0.025
mgikg had no effect on it neither after 2 nor 21 days after feeding, in contrast
to 0.050 and 0.160 mg/kg, resulted in significant increasing in albumin
confents after 2 days of feeding. This increase was correlated positively with
the increasing in the metalaxyl residues. After 21 days of feeding aif the
metalaxy! concentration showed no significant effect on albumin content in
blood serum.
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c- Cholesterol:

Drastically increasing in cholesterol amounts was recorded in blood
serum of the rats fed on contaminated cucumber fruits either after 2 or 21
days of feeding was noticed. The cholesterol contents increased from 160.6
and 189.5 mg, in blood serum of the rats received clean cucumber fruits
when the determination was applied after 2 and 21 days of feeding
respectively, to 306.3, 326.98 then 344.4 mg after 2 days and 255.0, 270.0 then
1032.8 mg after 21 days respectively depending upon the concentration of
metalaxyl in the fruits.

d- Alanine transaminase (ALT) activity:

Concerning the effect of different concentrations of metalaxyl on the
activity of alanine transaminase enzyme the tested concentrations of
metalaxyl showed no significant difference neither after 2 nor 21 days of
feeding.

e- Asparagines trans minase (AST) activity:

Regarding to AST after two days of feeding the low concentration of
metalaxyl (0.025 and 0.050 mg/kg) showed no effect on its activity. Higher
concentration (0.100 mg/kg) resulted in significant increase of its activity.
This effect was reversed after 21 days of feeding since the enzyme activity
decreased gradually as the concentration of metalaxyl increased.

Table 3 : Effect of metalaxyl residues on some enzymes activities in blood
serum of non-fed and fed rats on cucumber fruits contaminated with
metalaxyl fungicides after 2 and 21 days of feeding.

After 2 days After 21 days

LSD LsSD
at 5% at 5%

Total protein | 7.88 ; 7.98 | 7.80 | 10.30 | 1.79 |7.797| 9.00 | 8.90 | 11.0 | 1.44
Albumin 385 386 | 653 | 763 | 0.13 | 335350338 3.32 | NS
Cholesterol |160.6;306.30|326.98 344.40]| 2.13 |189.5]255.0(270.0;1032.8| 2.72
ALT 0.064, 0.097 | 0.064 | 0.081 | NS |0.078!0.063|0.264| 0.229 | NS
AST 0.134; 3.130 | 0.135 | 0.217 {0.073|0.105,0.079 | 0.076 0.032 | 0.048

Congc.
Mg/kg 0.000| 0.025 | 0.050 | 0.100

0.000(0.02510.050( 0.100

ph:;';‘;":::se 24.72| 28.40 | 30.70 | 32.30 | 0.19 |25.35)25.30 | 26.80| 26.70 | 1.20
g;:::‘s"; 1.328| 1.467 | 1.643 | 1.967 |0.046 |0.576|1.6631.632| 1.694 |0.027

563



A.A. Ismail and S.E. Badr

f- Alkaline phosphatese activity:

Increasing of metalaxyl concentration in the contaminated fruits resulted
in increased activity of the enzyme. After 2 days of feeding the enzyme
activity increased from 24.72 mg in blood of rats fed on clean cucumber to
28.40, 30.70 and 32.30 in blood of rats fed on 0.025, 0.050 and 0.100 mg/kg
respectively. Similar data were obtained after 21 days of feeding; however
the low metalaxyl concentration (0.025 mg/kg) showed no significant
changing in enzyme activity.

g- Cholinesterase activity:

Gradually increasing in concentration of metalaxy] in the contaminated
fruits resulted in gradual increase in choline esterase activity either after 2 or
21 days of feeding.

Application of Ridomil plus (Which contain 15% metalaxyl) on cucumber
plants using different amounts of its suspension, at the rate of 150g/100 liters
water, by the three applicator types to control cucumber Downy mildew
disease resulted in different control efficacy depending upon the applicator
type. However the applicator ULV which applied the least amount of the
spray suspension it showed the highest disease control efficacy followed by
the LV applicator while the HV applicator showed the least disease control
efficacy although applying the highest suspension amount. This data is in
harmony with that reported by Moustafa and Ismail (2003) and Moustafa et al.
{2003). Metalaxyl residues in the fruits differed from one applicator to
another. The least amount of metalaxyl residues were found in fruits resulted
from plants sprayed using the ULV appilicator followed by fruits resulted from
plants sprayed using the LV applicator and the highest amount was found in
fruits picked from plants sprayed using HV applicator. This difference in
fungicide residues may be due to that the amount of fungicide needed to
perform good control of the disease using ULV applicator is half of that
needed using LV applicator and equal to 25% of the amount needed for using
HV applicator.,

In this study, methanol and water were used for the extraction of the
fungicide residues; since copper oxychloride is insoluble in water, or in
organic solvent (Worthing, 1979), therefore all the residues were found to be
metalaxy! or its metabolites. The fungicide residues, in all the fruits picked
from all the different plots, at any time were in the range of 0.081 to 0.585
mg/kg. Those results are in harmony with that found by Ramsteiner (1976).
Those residues were less than the official safety maximum residues level
(5mg/kg.) as reported by Anonymous (1992}). Cholinesterase activity was
affected even at very lower metataxy! concentration (0.025 mg/kg). This
sensitivity of choline esterase to very low metalaxyl concentration was of a
great value to be used in the biological test and proved that the data obtained
using this technique are very accurate.
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Concentration of 0.100 mg/kg showed significant effect on the amount of
total protein either after 2 or 21 days. Ganong (1995) stated that some of the
protein function in the transport of thyroid, adrenocortical, gonadal, and
other hormones. Binding keeps these hormones from being rapidly filtered
through the means on which the tissues can draw. In addition, albumin
serves as carrier for metal, ions, fatty acids, amine acids, blibrubin, enzymes,
and drugs; thus any effect on the plasma protein will be correlated with
disturbances in these functions. However, no effect of the tested
concentration of metalaxyl on albumin was found.

Cholesterol content and alkaline phosphatase increased gradually as
metalaxyl residues in the fruits increased. Cholesterol and alkaline
phosphatase are excreted in the bile. In patients with jaundice due to intra- or
extrahepatic obstruction of the bile duct, the blood levels of these two
substances usually rise (Ganong, 1995). The effect on fransaminase enzymes
{ ALT and AST) was not clear, since no significant effect on ALT was noticed
while the effect on AST reversed after 21 days.

it is to be concluded that using ULV applicator reduces the amount of
fungicides needed to perform good control of the disease to 25% of the
recommended dose and reduced the fungicide residues in the fruits.
However metalaxyl residues in the fruits was found to be extremely less than
the official safety maximum residues level, our data represent new
parameters of the hazards of this fungicide on human heaith, which have to
be taken into consideration,
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