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ABSTRACT

An oxidation photo catalytic technique in the presence and absence of titanium
dioxide (TiO,) as photo catalysts was used for the detoxification of diazinon and fenitrothion
in water. Both insecticides were used at 5 ppm where TiO; at 50 ppm under artificial light
source. The results showed that photodegradation rate of diazinon and fenitrothion was
increased in the presence of TiO,. Disappearance of these insecticides was achieved within
4.5 and 3.5 hr, respectively. While in the absence of TiO; the disappearance was not achieved
and photodegradation percentages of diazinon and fenitrothion were 27.4 and 25 %,
respectively. Complete mineralization of diazinon and fenitrothion residues was attained in
the presence of TiO, after 22 and 18 hr, respectively. While in the absence of TiO. complete
mineralization was not achieved and the percentages of released phosphate ions were 20.5 and
19.3 only, respectively. Bioassay of the treated water on the 4 larval instar of culex pipens
was conducted in order to evaluate the toxicity of the intermediate photodegradation products.
Data revealed that percentages of culex pipens larvae mortality for diazinon and fenitrothion
residues after 26 and 22 hr of starting irritation were 45 and 40 % respectively. While in the
presence of TiO, the irritated solutions of diazinon and fenitrothion residues were not toxic
for culex pipens larvae at the same periods. Some Bolti fish enzymes activities were
determined after rearing for 30 days in water treated with 1/10 LCso of both insecticides and
exposed to the previous techniques for insecticide detoxification. Data revealed generally that
there were no significant differences recorded in the activities of tested enzymes as affected
by the photocatalytic oxidation process.

INTRODUCTION

The increasing uncontrolled use of synthetic pesticides has led to several problems
concerning environmental pollution and dangerous risk for 'human and animal health.
Diazinon and fenitrothion insecticides are recommended for combating rice stem borers. They
have quite persistence and toxicity against aqueous organisms especially fish (Al Said 2002).
Drainage water which is polluted with hazardous levels of residues is used as a water supply
for fish cultures.

Pesticide elimination or reduction of pesticide residues from drainage watcr or water
supplies in general, to reach the rational registered levels of residues is of valuable concept.
Advanced oxidation processes for pesticide detoxification are alternatives to conventional
methods which have many disadvantages. The use of photons (light energy) in the presence of
semiconductors (like titanium dioxide (TiO,) involve the generation of the hydroxyl radical
("OH) in sufficient quantity to affect water purification. The hydroxyl radical is a powerful,
non-selective chemical oxidant which acts very rapidly with most organic compounds. This in
the presence of oxgen initiates a complex cascade of oxidative reactions leading to
mineralization of the organic compound. (Rein 2001, Mahvi et a.,/ 2007 and Masih et al.,
2007). So the present study includes photo oxidation of diazinon and fentrothios residues in
water in the presence and absence of TiO, Bioassay experiment using a susceptible 4™ larval
instar of mosquito strain is used to insure the toxicity of the intermediate degradation
products. To estimate the possible effects of the used technique biochemical effects of the
treated water on some Bolti fish enzymes were estimated.
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MATERIALS AND METHODS
1) Tested Insccticides:

Technical grade of: Diazinon (98 %) and Fenitrothion (95 %) were supplied by Kalfr
El-Zayat Company.

2) Tested organisms :

Mosquito larvae (Culex pipiens ): A susceptible strain of Culex pipiens was obtained
from the Institute of Medical and Veterinary Entomology Dokki, Cairo, Egypt.

Bolti fish (Tilapia nilotica):

Fish weighting 10 + 2 gm were obtained from Fish Hatchery at EL-Hamul culture,
Kafrelsheikh. fish were acclimatized to laboratory conditions for four weeks prior to
experiment.

3) Photocatalytic oxidation of diazinon and fenitrothion insecticides in the presence of
TiO,:

Two treatments were carried out for each insecticide, in the presence and in the
absence of TiO,. TiO, was used at 50 ppm. All treatments are exposed to irradiation, in Pyrex
beakers which were covered with Pyrex glass in order to prevent any contamination and
extensive evaporation (Bandala et al., 2002).These beakers transferred into solar simulator
box. The distance between the solution and sun radiation lamp was 50 cm. The pH value of
the tested solution was adjusted to 6 using hydrochloric acid 1 M the solutions were
magnetically stirred for 10 min for uniform distribution of TiO; particles then were left for 30
min prior to irradiation to achieve maximum adsorption of pesticides on photo catalyst
surface (Evgenidou et al., 2005). The solution were magnetically stirred and supplied with
atmospheric oxygen throughout the irradiation process using a normal compressor (it is
necessary for complete mineralization, (Konstantinou and Albanis, 2004). At specific time
intervals, samples were withdrawn and centrifuged to remove the precipitated TiO; before
extraction.

4) Extraction of samples:

10 ml. of the irradiated samples were extracted according to the method of Sakkas et
al., 2004 using 10 ml. of n.hexane. This step was repeated 10 times. Diazinon and fentrothion
concentrations were determined using Gas chromatography (Hewlett Packard GC Modcl
6890) equipped with a flam photometric detector (FPD) with phosphorus filter. A fused.silica
capillary (PAS-1701), column containing 14 % cyanopropylsy loxane was conducted as
stationary phase (30 m length X 0.23 mm internal diameter X 0.25 pm film thickness).
Injector and detector temperatures were 240 and 250 °C respectively, initial oven temperature,
160 °C for 2 min, raised at 5 °C/min and then hold at 240 °C for 2 min. The carrier gas was
nitrogen at 4 ml/min, and hydrogen, and air were used for the combustion at 75 and 100
ml/min, respectively.

Complecte mineralization of diazinon and fenitrothion:

Measurement of phosphate ions, released during photo degradation of
organophosphorus insecticides gave valuable information about complete mineralization of
photoproducts (Evgenidou et al., 2005). Irradiated samples were taken from solar simulator at
regular time intervals and pH values were adjusted to 12 by adding NaOH (3N) to avoid
phosphate ions adsorption on TiO; surface at acidic medium (Konstantinou and Albanis, 2003
and Kormali et al., 2004). Samples which were Photolysis withdrawn from solutions
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containing TiO, were centrifuged to remove the precipitated TiO, after that phosphorus
solutions supernatant were analyzed spectrophotometrically (880 nm.) according to the
method of A. O. A. C. (1975). *

4) Bioassay of diazinon and fenitrothion photoproducts:

This experiment was performed based on WHO (1963) method for testing insecticides
diazinon .and fenitrothion on mosquito larvae. The percent mortalities were corrected
according to Abbotts formula 1925 and data were statistically analyzed according to
Litchfield and Wilcoxon method 1949. Water treated with LCso from diazinon or fenitrothion
then exposed to the previous treatment with TiO,. Samples were taken at the same intervals
and pH values were adjusted to 7 prior to toxicity tests and TiO; particles were removed by
centrifugal process (Fernandez-Alba et al., 2002, Konstantinou and Albanis, 2003 and Malato
et al., 2003).

5) Side effects on some Bolti fish enzymes:

Biochemical changes of some Bolti fish enzymes such as acetylcholinesterase,
alkaline phosphatase, aminotransferase, when fish reared in treated water were recorded.

At the beginning, the LCso values after 24 hrs of diazinon and fenitrothion were
calculated against fingerlings of Bolti fish, Tilapia nilotica using dechlorinated tap water. The
percent mortalities were corrected according to Abbott's formula 1925, and date were
statistically analyzed according to Litchfield and Wilcoxon, 1949.

Water samples received 1/10 LCso were exposed to photo catalytic oxidation and pH
value was adjusted to 7 (Isoelectric point) of TiO, suspension. Few hours are necessary for all
TiO; particles to settle in tanks bottom after that photocatalysed solutions can be discharge
directly. Fish were transferred to the aquarium and the experiment was conducted for 30 days
and the tested solution were renewed three times in a week and mechanically aerated. The fish
samples were taken randomly at periods of 1, 3, 7, 15 and 30 days and homogenized in a cold
solution of 0.25 M sucrose. The homogenate was centrifuged at 4000 rpm (1430xg) for 20
min. and kept frozen for biochemical analyses.

Determination of some Bolti fish enzymes activity:

“Some Bolti fish enzymes activities were determined according to standard methods
such as; acetylcholinesteras Ellman et al., 1961, alkalinphosphatase Kind and King, 1954 and
transaminases AST (Aspartate aminotransferase) and ALT (Alanine aminotransferase)
Schmidt and Schmidt, 1963). All the obtained data are statistically analyzed using Duncan's
multiage rang test Duncan, 1955.

RESULTS AND DISCUSSION
Photocatalytic oxidation of diazinon and fenitrothion insecticides in presence of TiO;:

Disappearance of the parent compounds; diazinon and fenitrothion was determined in
the presence and the absence of TiO,. The percent recoveries of the tested method were 87.56
and 95.94 %, for diazinon and fenitrothion respectively. Comparing the obtained data, (Fig 1
and 2), it can concluded that; the rate of photocatalytic degradation of diazinon was increased
sharply in the presence of the catalyst TiO; to reach its maximum (100 %) after 4.5 hrs while,
it was slower without completely disappearance in the absence of the catalyst. The
corresponding values were; 69.0, 78.0, 96.4, 97.5, 98.6 and 100 % (in the presence of TiO,)
comparing 10 6.8, 11.2, 15.8, 17.2 and 27.4 % (in the abscnce of TiO,) after 2.0, 2.5, 3.0, 3.5,
4.0 and 4.5 hrs respectively after exposure to radiation.
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The current results are in agreement with those obtained by Kouloumbos e «l., 2003
and Sakkas er al., 2004 they indicated that diazinon disappcarance was achieved in the
presence of TiO; short time of irradiation whereas in the absence of TiO, the disappearance
was not achieved at the same time of irradiation, as well as the photodegradation rate was
very slow.

Regarding photo catalytic degradation of fenitrothion, data in Fig (2) revealed nearly
the same trend previously obtained with diazinon. -

I'hese results were supported by the finding of Kerzhentsev et al., 1996 and Kormali
et al. 2004 who stated that disappearance of fenitrothion was negligible in the absence of
TiO; but in the presence of TiO, the disappearance was achieved after time of irradiation.

The complete and rapid disappearance of diazinon and fenitrothion in the presence of
TiO, is due to the highly reactive (‘OH) free radicals introduced by illumination TiO2 in the
aqueous media that oxidize the insecticide residues rapidly (Irmark et al., 2004, Evgenidou et
al., 2005 and Perez et al., 2006).

Complete mineralization of diazinon and fenitrothion photoproducts in the presence of
TiO;:

) Complete mineralization was determined by the photocatalytic process which
achieved with phosphate ions as final products in organophosphorus insecticide photo
degradation (Konstantinou and Albanis, 2003 and Kormali et al., 2004). Comparing the
obtained data of Fig (3) one can notice that the percentage of phosphate ion release from
diazinon photodegradation in the presence of TiO, under simulated sunlight was increased
sharply to reach 100 % after 22 hrs, comparing to 20.5 % only in the absence of the
photocatalyst.

The current results are in a good harmony with those obtained by Tapalov et al.,
(2003) and Kormali er al., 2004 who found that stoichiometric quantities of released
phosphate ions from organophosphorus insecticides in the case of TiO, were obtained after
short time of exposure to UV and near visible light. It could be concluded that photo
oxidation catalyst (TiO;) is able to achieve complete mineralization of diazinon after 22 hrs.
of irradiation

The same trend was noticed with fenitrothion as exhibited in Fig (4) which showed
phosphate ions released in 100% from fenitrothion photodegradation with TiO, in 18 hrs but
without TiO; the phosphate ions were 20 % during the same period. It was confirmed by the
finding of Kormali et al., 2004) who reported that the complete disappearance of fenitrothion
is followed by 100 % recovery of carbon as CO,, sulphur as sulphate and phosphorous as
phosphate ions with illuminated TiO,.

It can be concluded that illumination of diazinon and fenitrothion residues in the
presence of TiO, lead to the complete mineralization. This can be explained on basis of the
ability of illuminated TiO, for producing very reactive and oxidizing (OH) free radicals able
to achieve the complete mineralization of insecticides to inorganic phosphate ions.

Effect on mosquito larvae:

The mortality percentages of the 4™ Jarval instar were recorded after 24 hrs when the
larvae were transferred to water solutions of both insecticides that exposed to photolysis (after
the same intervals) in the presence and the absence of TiO; which were showed in Fig (5 and
6) that as for diazinon water solutions, a very interested results were obtained in which at zero
time percent mortality was 50 (since water was treated with LCso)which increased to reach
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100 % after 8 and 10 hrs then declined to be non toxic after 26 hrs (in the presence of Ti0,).
These results may be due to the presence concentration of diazinon or fenitrthion during 10
hrs were enough to cause 100 % mortality for mosquito larvae then the photodegradation of
the compounds was increased and the remained concentration were unable to cause high
mortality. So the effect on larvae decreased with increasing the irradiation periods. These
results are coincided with the previously obtained data that complete mineralization was
attained after 26 hrs interpret the following data. The same trend of results was exihibited also
with fenitrothion. These results are confirmed by those obtained by (Mahvi et al., 2007).

Side effects on some Bolti fish enzymes:
The side effects were measured as the effects on AChE, ALP, AST and ALT.
A) Effect on AChE:

Data in Table (1) reflected that there were no significance differences in the specific
activities of AchE among the control and groups which were exposed to photocatalytic
oxidation degradation in the presence of TiO,. In contrast there were significant depressions
in the groups which received both insecticides without photolysis. Both diazinon and
fenitrothion inhibited the activity of AchE enzymes with 60-80 % inhibition during the time
of experiment (1-30 days). The presence of TiO, completely prevents the inhibitory effect of
- both compounds. AChE is considered a good diagnostic tool for organophoshorous pollution
(Dembele et al., 2000).

B) Effect on alkaline phosphatase (ALP):

The use of TiO; didn't significantly affect ALP activities while highly significant
stimulation was recorded with fish exposed to 1/10 LCs of both insecticides without catalytic
photolysis Table (2). This increase suggests an increase in lysosomal mobilization and cell
necrosis due to pesticides toxicity (Rao, 2006).

C) Effect on aminotransferase activities:

The exposure to both insecticides without catalytic degradation resulted in highly
significant stimulation of the activities of both of AST and ALT. These results are a good
harmony with those of Oluah 1999 and Rao 2006. On the other hand there was no recorded
significant difference between the activities the enzymes in fish exposed to water which
received catalytic oxidation at all intervals. The recorded exceptions were noticed on ALT
enzyme after 15 and 30 days of exposure in which the activity of the enzyme was also
simulated to become significant comparing with control. This induction might to due to the
presence of some photo products which was affected liver function (Table 3 and 4).

As a conclusion the obtained results reflect the efficiency of the tested technique for
detoxification of the used insecticides in water at the used concentration of both the
insecticide and the catalyst. More studies are required in order to judge in the safety of the this
method on more fish species and under different circumstances.
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Fig (1) Photodegradation of diazinon insecticide in the presence and absence of TiO2
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Table (1) Specific activities of AChE in whole homogenates of Bolti fish in presence and
absence of TiO; photodegradation of diazinon and fenitrothion .

Treatments Time ( days

1 3 7 15 30

S.A S.A S.A S.A S.A

| Control 1031 ¢ 10.02 ¢ 9.93 ¢ 9.6l c 9.85¢

Diazinon 4.12b 391b 3.11b 3.01b 2.03b
Fenitrothion 3.82a 3.0la 2.70a 2.52a 2.79a
Diazinon + TiO, 10.29 ¢ 9.99¢ 9.90 ¢ 9.50 ¢ 9.53¢
Fenitrothion + TiO; | 10.27 ¢ 9.89¢ 991¢ 9.54¢ 9.51c |
TiO, 10.30¢ 10.01 ¢ 9.92¢ 9.60 ¢ 9.55¢

S.A = Specific activity = p mole ASCh / min / mg.protein .
Values followed by the same letters are not significantly different .

Table(2) Specific activities of alkaline phosphatase in whole homogenates of Bolti fish in
presence and absence of TiO; photodegradation of diazinon and fenitrothion .

1

Treatments Time ( days
) 1 3 7 15 30
S.A S.A S.A S.A S.A

Control 8.85a 894 a 9.05a 9.58 a 9.70 a
Diazinon 15.90 b 16.58 b 18.79 b 18.31b 20.42 ¢
Fenitrothion 17.23 ¢ 17.87 ¢ 1798 ¢ 19.80 c 20.44 ¢
Diazinon + TiO, 8.89 a, 8.96 a 9.08 a 9.60 a 9.75a
Fenitrothion + TiO, | 891 a 8.99 a 9.09a 9.66 a 9.73 a
TiO, 8.79a 873 a 9.07 a 942 a 9.69 a

S.A = Specific activity = p mole 1U/1/ min / mg protein.
Values followed by the same letters are not significantly different.

Table(3) Specific activities of AST in whole homogenates of Bolti fish in prescnce and
absence of TiO; photodegradation of diazinon and fenitrothion .

Treatments Time ( days)

1 3 7 15 30

S.A S.A S.A S.A S.A
Control 222a 2.32a 227 a 2.29a 32l a
Diazinon 4.01b 5.02b 5.51b 6.00 c 6.89 c
Fenitrothion 48lc sI9lc 6.00 c 6.59d 6.90c
Diazinon + TiO; 224a 225a 2.29a 4.03b 4.51b
Fenitrothion + TiO; | 2.25a 2.27a 2.28a 4.05b 4.59b
TiO; 223a 2.25a 227 a 2.28a 323 a

S.A = Specific activity = [U/1/ min / mg protein.

Values followed by the same letters are not significantly different.
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Table( 4) Specific activities of ALT in whole homogenates of Bolti fish in presence and
absence of TiO, photodegradation of diazinon and fenitrothion .

Treatments Time ( days )
1 3 7 15 30
: S.A S.A S.A SA . S.A

Control 1.21a 1.49a 1.72a 1.95a 2.11a
Diazinon 4.01b 4.12b 4.51b 5.01b 5.91b
Fenitrothion 4.03b 4.13b 4.53b 5.04b 5.95¢
Diazinon + TiO, 1.27a " | 1.51a 1.74a 1.97a 2.14a
Fenitrothion + TiO, | 1.25a 1.50a 1.77a 1.99a 2.16a
TiO, 1.23a 1.47a 1.74a 1.98a 2.13a

S.A = Specific activity = IU/1/ min / mg protein.
Values followed by the same letters are not significantly different.

REFERENCES

Abbott's formula (1925). A methods of computing the effectiveness of insecticides. J. Econ.
Entomol. 18 (2): 265-267.

A.0.A.C. (1975). Official methods of analysis of the association of official analytical
chemists. 11" Ed., Washington, DC 20044.

Bandala, E. R.; S. Gelover; M. T. Leal; C.A. Bulnes; A. Jimenez and C. A. Estrada (2002).
Solar photocatalytic degradation of Aldrin . Catalysis Today. 76: 189-199.

Dembele, K.; E. Haubruge and C. Gaspar (2000). Concentration effects of selected
insecticides on brain acetyl cholinesterase in the common carp (Cyprinus carpio).
Ecotoxicology and environmental safety environmental research section B.45 (1):
49-54.

Duncan, D. B. (1955). Multiple ranges and multiple F-tests. Biometrics, 11: 1-42.

Ellman, G.L.; K. D. Courtney; V. Andres and R.M. Featherstone (1961). A new and rapid

colorimetric determination of acetyl cholinesterase activity. Biochem. Pharmacol. 7:
88-95.

Evgenidou, E.; K. Fytianos and [. Poulios (2005). Photocatalytic oxidation of dimethoate in
aqueous solutions. Journal of Photochemistry and photobiology A:Chemistry. 175
(1): 29-38.

Fernandez-Alba, A. R.; D. Hernando.; A. Aguera.; J. Caceves and S. Malato (2002). Toxicity
assays: away for evaluating AOPs efficiency. Water Research. 36 (17): 4255-4262.

Irmark, S.; E. Kusvuran and O. Erbatur (2004). Degradation of 4-chloro-2-methyl phenol in
aqueous solution by UV in the presence of TiO,;. Applied Catalysis B:
Environmental. 54: 85-91.

Kerzhentsev, M.; C. Guillard.; J. M. Hermano and P. Pichan (1996). Photocatalytic pollutant
removal in water at room temperature: Case study of the total degradation of the
insecticide fenitrothion. Catalysis today. 27: 215-220.

Kind, P. R. N. and E.G. King (1954). The determination of serum acid and alkaline
phosphatase activity with 4-amino-antipyrine. J. Clin. Pathol. 7: 332-336.

27



|
From Academia to Pesticide Industry Conference, 24-25 March 2010
b 4 Dept. of Pesticide chemistry & Technology, Fac. of Agric. Alexandria Univ. Egypt

-

Konstantinou, 1. K. and T. A. Albanis (2003). Photocatalytic transformation of pesticides in
aqueous TiO, suspensions using artificial and solar light. Applied Catalysis B:
Environmental. 42: 319-335.

Konstantinou, 1. K. and T. A. Albanis (2004). TiO,. assisted photocatalytic degradation of azo
dyes in aqueous solution. Applied Catalysis B:Environmental. 49: 1-14

Kormali, P.; D. Dimoicali; A. Hiskia; E. Papaconstantinou (2004). Photocatalytic
decomposition of fenitrothion by PW,, Os and TiO,. Applied Catalysis B:
Environmental. 48: 175-183.

Kouloumbos, V. N.; D. F. Tsipi; A. E. Hiskia; D. Nikolic and V. Breemen (2003).
Identification of photocatalytic degradation product of diazinon in TiO, aqueous
suspension using GC/MS. J. Am. Soc. Spectrom. 14: 803-817.

Litchfield, J. T. J. and F. Wilcoxon (1949). A simplified method of evaluating dose effect
experiments. J. Pharmacol. Exp. Therap. 96: 99-113.

Mahvi, A. H.; M Afshin.; A. Mahmood. and G. Azar (2007). Photooxidation of phenol in
aqueous solution: Toxicity of intermediates. Korean J. Chem. Eng. 24 (1): 79-82.

Malato, S.; J. Blanco.; A. Vidal.; D. Alarcon.; M. 1. Maldonado.; J. Caceres and W. Gern Jak

(2003). Applied studies in solar photocatalytic detoxification. Solar Energy. 75: 329-
336.

Masih D.; Y. Hideaki and 1. Yauso (2007). Photo-oxidation of ethanol onmesoporous
vanadium-titanium oxide catalysts and the relation to vanadium (IV) and (V) sites.
Applied Catalysis A: General. 328: 276-882.

Oluah, N. S. (1999). Plasma asparatate aminotransferase activity in the cat fish exposed to
sublethal zinc and mercury. Bull. Environ. Contam. Toxicol. 63: 343-349.

Perez, M. H.;G. Penuela; M. 1. Maldonado; O. Malato and S. Malato (2006). Degradation of
pesticides in water using solar advanced oxidation processes. Applied Catalysis B:
Environmental. 64: 272-281.

Rao, J. V. (2006). Sub lethal effects of an organophosphorous insecticide (RPR-II) on
biochemical parameters of tilapia, Oreochromis mossambicus. Comparative
Biochem. and Physiol. Part C: Toxical & Pharmacol. 143 (4): 492-498.

Rein, Munter (2001). Advanced oxidation processes - Current status and prospects. Proc.
Estonian Acad.Sci. Chem. 50 (2): 59-80.

Sakkas, V.; A. Dimou.; K. Pitarakis.; G. Mantis and A. Albanis (2004). Photocatalytic
transformation of ‘diazinon aqueous TiO; catalysts. 3 European Conference on
Pesticides and Related Organic Micro pollutants in the Environment. 151-154.

Schmidt, E. and W. Schmidt (1963). Colorimetric method for determination of transaminasc.
Enzyme Biol. Clin. 3-1.

Tapalov, A.; D. Molnar-Gabor.; B. Abramovic.; S. Korom and D. Pericin (2003).
Photocatalytic removal of the insecticide fenitrothion from water sensitized with
TiO,. Journal pf Photochem. and Photobiol. A: Chemistry. 160: 195-201.

WHO (1963). Insecticide resistance and vector control. Tech. Rep. Ser. No. 265.

28



From Academia to Pesticide Industry Conference, 24-25 March 2010
Dept. of Pesticide chemistry & Technology, Fac. of Agric. Alexandria Univ. Egypt

©

il padldl)
¢ 3ao o8 4 g8 02uuS 0 0y J el ZLEH o 4y sl 038 Adiady Aaiiall 45 geall 020 SY L 3l 4S5 Ale B 2y
oml__:.ﬂ\gwa.u_,u‘)}vi.(exﬂéﬂ‘wlq.}u&ux\m&|fJ»JUj)ULLL.A‘J‘qJ.HLS\M\
A5 gLl sl 8 4 g1 W jealic (MBS Laghaas 058y il
Ay Ol e 3a 50 58 i p pll S U pasial Laip O galall (3 6 5 5 5850 Oraall pa3in) 3,
o S pmall e Sl il Uyl A 508 LS Sl B il 81 e ey SIS Slea pasil
ch_3_;1;5,_,.51_,._.511,_,;.,;41‘:_?;)11dj)gt)d|¢k¢}gl&m\,&.m,,@J,p,unw,.ud.&\?gﬂt
il dlaal Ll plasiod LSl e 5238 dladl Sla 3l s e 520 pasiad LS ahaaill 0l 55 Asem
et gl e 80y S0
-1 b Le il &gkl
O 42 G Gy e il e 42l 3.5 0 4.5 M a0 a iy Osisbl eliisl 5 -
Ol 21 g e 9% 25 ¢ 27.4 ppiall sl G0 Ol 3 gl ahaadll daea oS
18 ¢ 22 23 oyl 3l 8 sy g s 8 0585 il y 0 ol (panne il JulS plaai Bigos -2
Sl o2 Jalslt ?LJIMP!?M\;}.SV}U\__.\;Ubbghsﬁu&&lua}ﬂliglgo.uu
Ly 5 % 19.3 ¢ 20.5 il o ol ipeall plaail (e il i il Sl A 38
A il
223 % 40 ¢ 45 S Sl Anads SIS i gadl U (a8l O 5 bl se G Dpan 31 -3
i day Apans 2ea 5 o Ly il Sl S0 Gl s 3 4aBU i il )y e 42 22 ¢ 26
sl sl 38 plasiul a3 o il
o e gandly J g3 e pana G Aagine Gy gl 23325 p2e ) Syl Sl cLl LS -4
1y O sl g Oyt sise Jllad e jas 3l e yanall Ll gl 1Sl ] o a5
ool A i) a3 1 g gl s gl 530 Ll S apeaSH U aiy Sl (5 gl Lagadans
O agdly e Gealal
o2 St L 3 gy b Al A5 guiall 220V L 535 O sl S Al pll 028 ¢
o laudl i &gl A Lalaiin Al e e M lad il et glt Gkl e el
Laudi g 1 5al (8 Gy Lealasal ga g a Gy Laa o 1) 3M1 i el ol

29




