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Abstract 

The present study was undertaken to investigate the 

degradation of dursban and pestban formulations sub -lethal 

concentrations of malathion , by using Nile Bolti and two 

different algal species, Chlorella sorokiniana and Scendesmus 

dimorphus. Determination of the insecticides residues levels of 

treated tap and aquaria water, either with fish liver, gills, 

muscles and brain tissues or with whole algae exposed to 

pesticides was done at zero, 1, 3, 5, 24 and 48 hour post- 

treatment. The percentage loses of malathion, dursban and 

pestban formulations were increased by lapse of time. The rate 

of malathion formulation persistent was higher than dursban 

and pestban in both tap and aquaria water when compared with 

both algae. The degradation rate of dursban formulation was 

higher with Scendesmus dimorphus than with Chlorella 

sorokiniana. On contrast, the degradation of pestban 

formulation was higher with Chlorella sorokiniana than with 

Scendesmus dimorphus. The different components of 

malathion and two formulations of chlorpyrifos (dursban and 

pestban) was estimated and identified by using GC/ MS. 
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INTRODUCTION 

The extensive and unwise use of synthetic pesticides created 

problems more anxiety concerning their effects on the environment. 

Agriculture waste and drainage water are, however always loaded with 

the residues of chemicals used for pest control and fertilizer. Fish and 

other aquatic animals living in such water unable to escape from 

chemicals once they reached the water and have to submit to their 

physiological hazards until these xenobiotics are removed from the water 

by adsorption, sedimentation, leaching and degradation or other 

mechanisms (Afifi et al., 2002 ; Arun & Cinta 2004). The present work 

was directed to study the distribution, accumulation and persistence of 

malathion and two commercial of chlorpyrifos in Bolti fish and tap as 

well as aquaria water. The biodegradation of pesticides formulation by 

using chlorella and Scendesmus were assayed under laboratory 

conditions. The present study draws attention to the possible use of some 

biological resistant- pollution organisms, and in turn leads to the creation 

of effective biological treatment against pollution in natural aquatic 

systems. 

 MATERIALS AND METHODS 

1-Tested Insecticides used: 

 Malathion, Dursban and Pestban formulations were obtained 

from Pesticides Analysis Department Central Agricultural Pesticides 

Laboratory, National Center for Agriculture Research, Giza, Egypt. Their 

trade and chemicals names in addition to chemical structure are shown in 

Table 1. 

2-Algal species used:  

Two green algal cultures of Chlorella sorokiniana and 

Scendesmus dimorphus were isolated from Abbassa Station for Research 

Preliminary Studies On The Use Of Nile Tilapia (Oreochromis Niloticus) And 

Some Algal Genera: Chlorella Sorokiniana And Scendesmus Dimorphus In 

Biodegradation Of Some Organophosphorus Pesticides 

439 



 

on Fisheries, Sharkia governorate, Egypt. The two species cultivated in 

laboratory under standardized conditions, using Bold’s basal medium (B. 

B. M.) (Bischoff and Bold, 1963), and under stable temperature at 25±  

2ºC and continuous wide- spectrum light (2000 lux). Cells in exponential 

growth phase (approximately 5x 10
6
 cells.ml

-1
) were used in experiments.  

Table 1. Insecticides used. 

Trade name Chemical name 
Chemical 

structure 

Malathion 
2-(dimethoxyphosphinothioylthio) 

butanedioic acid diethyl ester  

Dursban 
O,O-dimethyl O-3,5,6-trichloro-2-

pyridyl phosphorothioate 
 

Pestban 
O,O-dimethylO-3,5,6-trichloro-2-

pyridyl phosphorothioate 
 

3- GC/ MS analysis of malathion, dursban and pestban formulations:  

The additive compounds within malathion, dursban and pestban 

formulations were subjected to GC/MS analysis using GC conditions 

injection temperature 250°C – oven temperature program 180- 250 °C ( 5 

°C / min) .Mass spectroscopy (MS) was recorded in the electron impact 

(E.I) mode at 70 ev. The Reconstructed Ion with a computerized 

Chromatogram (RIC) of mass spectra of peaks for malathion, dursban 

and pestban along library search was used for the identify of each peak. 

4- Experimental work: 

The experimental design was carried out in 9 glass aquaria 

(75x40x60 cm). Aquaria were filled with tap water to a depth 40 cm, the 

total volume of water in each aquarium was approximately 95 liters. 
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The laboratory experiment was divided into three treatments: The 

first was the tap water only mixed with insecticides, the second was Bolti 

fishes in water treated with insecticides and the third was the tap water 

with algae mixed with insecticides Insecticides have been added to all 

treatments where, the concentration was (35.5, 42 and 42 ppm) of 

malathion, dursban and pestban, respectively. Samples were taken at 

different periods (zero, 1, 3, 5, 24 and 48 hours) for extraction and 

detection of insecticides residues from water and fish tissues (liver, gills, 

muscles and brain). Pesticide analytical manual (1997) was followed for 

insecticides determination. 

5- Gas chromatography analysis:  

Separation, identification and determination of pesticide residues 

was conducted using Agilent computerized (GC) equipped with fame 

ionization detector (FID) for chromatographic analysis. The column and 

operating conditions used for pesticides determination were as follows:  

Capillary column – column oven temperature 230°C for 

chlorpyrifos and 210°C for malathion. Injector block temperature 250°C, 

carrier gas (N2) 1kg/ cm², burner gas (H2) 1kg/ cm², air 1kg/ cm², and 

attenuation 5x 10, the method of analysis according to Pesticides manual 

(2004)  

6- Statistical treatment of the results: 

Results are expressed as mean ± standard error (SE). Each 

treatment was 3 replicates. 

RESULTS AND DISCUSSION 

1- GC/MS analysis of pesticides formulations and their disintegrated 

drivitives: 

(A) GC/MS of malathion formulation was contained  ( Benzene 

1,4 dimethyl, benzene 1-ethyl -2- methyl, benzene 1-ethyl -4- methyl, 
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benzene 1-ethyl -3- methyl, benzene 1,2,4 trimethyl,  benzene 1,2 diethyl, 

O-diethyl benzene, benzene 1- ethyl 3,5 dimethyl, benzene 2- ethyl 1,4 

dimethyl, benzene 1- methyl 2-( 1- methyl ethyl), benzene 1,2,4,5 tetra 

methyl, benzene 1,2,3,4 tetra methyl, benzene 2- butyl, benzene 1- ethyl 

2,4 dimethyl, benzene 2- ethyl 1,3 dimethyl, benzene 1- ethyl 2,3 

dimethyl, phosphorodithioic acid, 2- butenedioic acid, naphthalene, 

naphthalene 1- nitro, methyl naphthalene, 2, 3 diethoxy propionic acid, 

dodecanoic acid, tetra dodecanoic acid, di ethyl (dimethoxy 

phosphinothionyl) succinate, S-(formyl (methyl) cabamoyl methyl O, O- 

dimethyl phosphorothioate, 4- chlorobenzyl 4- chlorophenyl sulphide, 

octanodecanoic acid, arachidic acid and 1, 2 – benzene dicarboxylic acid. 

(B) GC/MS of dursban formulation was contained (Benzene 1, 3- 

dimethyl xylene, benzene 1- ethyl 3- methyl, benzene 1- ethyl 2- methyl, 

benzene 1,2,4 – trimethyl, and di ethyl (dimethoxy phosphinothionyl) 

succinate ( chlorpyrifos) . 

(C) GC/MS of pestban formulation was contained (P-xylene, 

benzene 1,4- dimethyl, benzene propyl, benzene 1- ethyl -2- methyl, 

benzene 1- ethyl – 3 – methyl , meta- ethyl toluene, benzene 1,2,4- 

trimethyl, benzene 1,2,3, trimethyl, benzene cyclopropyl, benzene 1-

methyl- 2- propyl, O- diethyl benzene, benzene 1- methyl -2- (1- methyl 

ethyl), benzene 2- ethyl-1,4 dimethyl, benzene 1-ethyl-2,3- dimethyl, 

benzene 2-ethyl-1,3- dimethyl benzene 4-ethyl- 1,2- dimethyl, 1,2,3,4 – 

tetra methyl benzene, 1,2,4,5 – tetra methyl benzene, naphthalene, methyl 

naphthalene, di methyl naphthalene, O,O – diethyl O- (3,5,6- trichloro-2- 

pyridyl ) phosphorothioate (chlorpyrifos), and profenfos (O-4- bromo-2- 

chlorophenyl O- ethyl S- propyl phosphorothioate.  

2- Persistence of tested pesticide formulations in water:  

Data in Table (2) indicate that degradation percentage of 

malathion was low. on the contrary, pestban showed high degradation 

percentage in both tap and treated water compared to the dursban 
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formulation. Such finding was pronounced in both tap and aquaria water 

.Half-life (T½) is time required to disappearance of 50% of the added 

concentration of pesticides, reached 3.6 & 2.97 days (malathion), 3.05 & 

1.19 days (dursban) and 2.73 & 1.09 days (pestban) in tap and aquaria 

water respectively. Data also indicated that the tested insecticides showed 

more and rapid degradation in aquaria water compared to tap water 

(Table 2). The low persistence of other organophosphorus pesticides was 

also noticed by Beynon et al. (1971) they found that the concentration of 

chlorpyrifos in natural water (6-1ppm) decreased to 2 ppm after 5 hours 

and then decreased to 0.12 ppm after one month. Moody et al. (1978) 

showed that the rapid disappearance of organophosphorus compound 

fenitrothion from aquatic system may involve chemical degradation as 

well volatilization, adsorption, photolysis and microbial degradation. 

Afifi et al. (2002) found that chlorpyrifos showed high degradation 

percentage in treated water compared with the fenpropathrin. The two 

tested pesticides showed more and rapid degradation in aquaria water 

compared with tap water. Radwan & El Sayed (2006) which found that 

the higher persistent rate of organophosphorus insecticide profenfos in 

both formulations in water was detected at zero time and after 24 hours of 

application. While, the percentage losses of insecticide was increased by 

lapse of time; Radwan (2010)who studied the residue levels of one of 

organophosphorus insecticide formulation in liver , gills , and muscle 

flesh of Oreochromis niloticus at acute toxicity & chronic toxicity 

treatment.  

3- Residues analysis of malathion, dursban and pestban formulations 

in O. niloticus   tissues:  

The results in Table (3) exhibit that the residues analysis of 

malathion formulation insecticide at 35.5 ppm in different organs. At 

zero time, the residues levels were 0.02, 0.03, ND, and ND ppm and were 

0.02, 0.04, ND, and ND ppm after 1 hours and were 0.03, 0.05, ND, and 
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ND ppm after 3 hours and were 0.03, 0.06, ND, and 0.03ppm after 5 

hours and were 0.03, 0.07, 0.001 and 0.04 ppm after 24 hours and were 

and were 0.03, 0.06, 0.01 and 0.45 ppm after 48 hours of treatment in 

liver, gills brain and muscle flesh of fish, respectively.  

The results in Table (4) show that the residues analysis of pestban 

formulation was variable through different organs of fishes. At zero time, 

the residues levels were 0.01, 0.07, ND, and ND ppm and were 0.02, 

0.06, ND, and 0.01 ppm after 1hr.and were 0.02, 0.06, ND and 0.02 ppm 

after 3hr. and were 0.03, 0.08, ND, and 0.02 ppm after 5hr. and were 

0.03, 0.08, 0.003, and 0.03 ppm after 24hr. and were 0.04, 0.09, 0.004, 

and 0.04 ppm after 48 hours of treatment in liver, gills brain and muscle 

flesh of fish, respectively. It can also be seen (Table 4) that the residues 

analysis of dursban formulation at 42 ppm varied from treatment to 

another among different organs of fishes. At zero time, the residues levels 

were 0.02, 0.04, ND, and ND ppm and were 0.01, 0.05, ND, and ND ppm 

after 1hr. and were 0.02, 0.06, ND and 0.01 ppm after 3hr. and were 0.03, 

0.06, 0.003, and 0.01 ppm after 5hr. and were 0.04, 0.05, 0.004, and 0.02 

ppm after 24hr. and were 0.05, 0.04, 0.004, and 0.03 ppm after 48 hours 

of treatment in liver, gills brain and muscle flesh of fish, respectively. 

The high uptake and penetration within tissues of organophosphorus 

insecticides via integuments of Tilapia fish was also observed by 

(Thomas & Mansingh 1990; Hernandez et al., 1998; Arun & Cinta 2004; 

and Radwan 2010).   

4- Degradation of malathion , dursban and pestban by two algae 

species: 

The results in Table (3) exhibit that the pesticide residue analysis 

of malathion with Chlorella sorokiniana were as follows: 27.24, 24.75, 

22.71, 22.39, 21.28 and 21.11 ppm. While, the residual analysis with 

Scendesmus dimorphus were 29.97, 29.15, 27.87, 27.06,21.34 and 19.82 

ppm at  zero, 1, 3, 5, 24 and 48 hrs., respectively. The rate of malathion 
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biodegradation with Chlorella sorokiniana was faster than the average 

with Scendesmus dimorphus, especially at the early hours and up to 24 

hours. While, the average reached the highest level with Scendesmus 

dimorphus after 48 hours, respectively. In accordance with the above 

results Boersma et al. (1975) demonstrated that Chlorella vulgaris 

growing in manure suspensions was the most faster promising species in 

swine treatments. This species grew nearly twice as fast during the log 

phase of growth as Scendesmus obliquus . While, Sendesmus obliquus 

grew extremely slow, but it also appeared to be well adapted to grow in 

swine manure. In accordance with the above results Khalil and Mostafa 

(1987) showed that the blue green algae Anabaena oryza and 

Phormidium fragile were able to break down malathion into malaxon and 

five metabolites.  

 Matsumura and Krishna Murti (1982) explained the General 

classification of microbial metabolism of pesticides through the 

enzymatic or non-enzymatic process 

The enzymatic process includes: (A) Incidental metabolism, (B) 

Catabolism: pesticides serve as energy sources, (C) Detoxification 

metabolism, or non enzymatic process which includes: (A) Participation 

in photochemical reactions, (B) Contribution through pH and other 

physico-chemical changes of microenvironment, (C) Through production 

of organic and inorganic reactants, (D) Through production of cofactors. 

The results in Table (5) showed that the pesticide residue analysis 

of dursban with Chlorella sorokininiana were as follows: 40.13, 37.54, 

31.21, 14.17, 5.82 and 1.03 ppm. While, the residue analysis of dursban 

with Scendesmus dimorphus was 39.61, 37.46, 29.12, 8.08, 4.04, 0.78 

ppm at zero, 1, 3, 5, 24 and 48 hrs., respectively. 

In the present study, we investigated the efficiency of two strains 

of algae. The isolates were capable of growing on salt medium containing 

42 ppm dursban as the sole carbon source. The persistence rate of 

445 
Preliminary Studies On The Use Of Nile Tilapia (Oreochromis Niloticus) And 

Some Algal Genera: Chlorella Sorokiniana And Scendesmus Dimorphus In 

Biodegradation Of Some Organophosphorus Pesticides 



 

dursban in liquid culture was estimated during 48 hrs. incubation time. 

Considerable removal of dursban after 3-5 hrs. incubation was observed. 

In inoculated salt media for instance, more than 50% of dursban was 

degraded within 5 hrs. Similar results have been observed. Horne et al. 

(2002) found that Agrobacterium radiobater has the ability to hydrolyze a 

wide range of organophosphorus insecticides. Further, a methyl 

parathion-degrading bacterial strain was isolated and identified as 

plesiomonas sp.  

The results in Table (6) exhibit that the residues analysis of 

pestban at 42   ppm with Chlorella sorokininiana in water were (35.00, 

33.60, 29.51, 11.26, 6.72, 0.78 ppm. While the residues analysis of 

pestban insecticide formulation with Scendesmus dimorphus in water 

were ( 36.68 , 33.55 , 27.06, 11.88, 5.65 and 1.99 ppm) at zero, 1, 3, 5, 24 

and 48 hr., respectively. Pestban formulation showed high disappearance 

in tap water with Chlorella sorokininiana and Scendesmus dimorphus 

(Table 6) compared with the tap water mixed with pestban only (Table 2)  

especially at zero and end  time of applications. The results indicate both 

species are relatively tolerant to pestban exposure. Little is known on the 

mode of interaction of insecticides with algal growth, but certain 

microorganisms can digest organic substances such as pesticides, 

solvents to harmless products such as carbon dioxide and water, (Abd El- 

Rasoul 2008). 

Generally, in the present study it was observed that Chlorella was 

most efficient than Scendesmus in breaking the insecticide (i.e., smaller 

cells were generally more effective than larger cells). These observations 

suggest that cell size may be one of the most important factors in 

determining the efficiency of algae, but the relationship was not 

significant when large numbers of other factors are discussed.   

Studies on the impact of chemicals on aquatic organisms involve 

standardized single-species test systems evaluated under controlled 
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laboratory conditions, but in order to achieve a more realistic knowledge 

of what happens in the complex natural ecosystems, these studies have to 

be continued with field experiments which take into account multilevel 

interactions among abiotic and biotic environmental factors (Gorbi et al., 

2006).  

 

Table 2. Biodegradation of malathion, pestban and dursban under control 

and Bolti fishes(Aquaria)  conditions. 

Dursban Pestban Malathion 
Type of 

Treatments 

 

Time of 

Treatment  

Aquaria Tap water Aquaria Tap water Aquaria Tap water 

% ppm % ppm % ppm % ppm % ppm % ppm 

88.05 
36.98 

0.00± 98.93 
41.56 

0.02± 92.09 
38.68 

0.01± 99.73 
41.89 

0.01± 92.85 
33.08 

0.01± 99.13 
35.33 

0.01± Zero 

70.26 
29.51 

0.01± 98.03 
41.18 

0.01± 74.33 
31.21 

0.00± 98.01 
41.16 

0.03± 92.03 
32.78 

0.00± 98.78 
35.19 

0.01± 1Hr. 

68.36 
28.72 

0.29± 97.58 
40.99 

0.04± 70.26 
27.06 

0.00± 96.97 
40.74 

0.02± 80.49 
29.39 

0.02± 97.96 
34.89 

0.01± 3Hrs. 

67.82 
28.48 

0.05± 93.15 
39.12 

0.04± 57.97 
24.36 

0.01± 90.65 
38.07 

0.04± 77.68 
27.67 

0.o4± 97.01 
34.56 

0.09± 5Hrs. 

59.99 
25.16 

0.04± 81.19 
34.09 

0.01± 27.66 
11.62 

0.02± 74.03 
31.10 

0.02± 74.69 
26.61 

0.02± 93.17 
33.19 

0.01± 24Hrs. 

29.84 
12.53 

0.18± 76.23 
32.03 

0.02± 27.13 
11.39 

0.01± 68.13 
28.61 

0.03± 74.29 
26.47 

0.02± 91.76 
32.69 

0.013± 48Hrs. 

Values shown are mean ± SE 
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Table 3. Biodegradation rate of Malathion in presence of chlorella 

sorokiniana & Scendesmus dimorphus. 

Malathion Conc. +  
Scendesmus dimorphus 

Malathion Conc.+ 

 Chlorella sorokiniana  

Type of   

Treatments 

    

Time of   

Treatment 
% ppm % ppm 

84.12 
29.97 

0.07± 
76.47 

27.24 

0.00± 
Zero 

81.82 
29.15 

0.07± 
69.49 

24.75 

0.00± 
1Hr. 

78.24 
27.87 

0.02± 
63.75 

22.71 

0.02± 
3Hrs. 

75.95 
27.06 

0.10± 
62.81 

22.39 

0.03± 
5Hrs. 

59.86 
21.34 

0.05± 
59.73 

21.28 

0.00± 
24Hrs. 

55.63 
19.82 

0.02± 
59.25 

21.11 

0.00± 
48Hrs. 

Values shown are mean ± SE                                                            ND: Not  Detected 

 

 

Table 4. Distribution pattern of pestban and dursban in fish tissues. 

    Types 

of 

Treatment

s         

 

Time of  

Treatment 

Malathion + Fish residues 

conc.(ppm) 

Dursban residues conc. in  

Fish tissues (ppm) 

Pestban residues conc. in  

Fish tissues (ppm) 

Liver Gills Brain Muscles Liver Gills Brain Muscles Liver Gills Brain 
Muscle

s 

Zero 
0.02 

0.02± 

0.03 

0.02± 
ND ND 

0.02 

±0.52 

0.04 

±0.24 
ND ND 

0.01 

±o.16 

0.07 

±0.10 
ND ND 

1 Hr. 
0.02 
0.07± 

0.04 
0.03± 

ND ND 
0.01 

±0.51 
0.05 

±0.10 
ND ND 

0.02 
±0.03 

0.06 
±0.47 

ND 
0.01 

±0.04 

3 Hrs. 
0.03 

0.05± 

0.05 

0.01± 
ND ND 

0.02 

±0.15 

0.06 

±0.06 
ND 

0.01 

±0.07 

0.02 

±0.10 

0.06 

±0.11 
ND 

0.02 

±0.28 

5 Hrs. 
0.03 

0.04± 

0.06 

0.03± 
ND 

0.03 

±0.03 

0.03 

±0.02 

0.06 

±0.45 

0.003 

±0.03 

0.01 

±0.45 

0.03 

±0.04 

0.08 

±0.41 
ND 

0.02 

±0.17 

24 Hrs. 
0.03 

0.01± 

0.07 

0.02± 

0.01 

0.02± 

0.04 

±0.02 

0.04 

±0.11 

0.05 

±0.02 

0.004 

±0.19 

0.02 

±0.28 

0.03 

±0.15 

0.08 

±0.77 

0.003 

±0.06 

0.03 

±0.58 

48Hrs. 
0.03 

0.97± 

0.06 

0.02± 

0.01 

0.02± 

0.45 

±0.04 

0.05 

±0.01 

0.04 

±0.15 

0.004 

±o.45 

0.03 

±0.13 

0.04 

±0.10 

0.09 

±0.16 

0.004 

±0.51 

0.04 

±0.15 

Values shown are mean ± SE                                                             ND: Not  Detected 
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Table 5. Biodegradation rate of dursban in presence of chlorella 

sorokiniana & Scendesmus dimorphus. 

Dursban Conc. + 

 Scendesmus dimorphus 

Dursban Conc.+ 

 Chlorella sorokiniana   

Type of   

Treatments 

    

Time of   

Treatment 
% ppm % ppm 

94.31 
39.61 

0.01± 
95.56 

40.13 

0.01± 
Zero 

89.18 
37.46 

0.03± 
89.38 

37.54 

0.03± 
1Hr. 

69.32 
29.12 

0.06± 
74.43 

31.21 

0.02± 
3Hrs. 

19.24 
8.08 

0.03± 
33.73 

14.17 

0.04± 
5Hrs. 

9.62 
4.04 

0.05± 
13.86 

5.82 

0.02± 
24Hrs. 

1.87 
0.78 

0.04± 
2.45 

1.03 

0.00± 
48Hrs. 

Values shown are mean ± SE 

 

Table 6. Biodegradation rate of pestban in presence of chlorella 

sorokiniana & Scendesmus dimorphus. 

Pestban Conc. +  
Scendesmus dimorphus 

Pestban Conc.+  
Chlorella sorokiniana 

Type of   

Treatments 

    

Time of   

Treatment 
% ppm % ppm 

87.33 
36.68 

0.03± 
88.33 

35.01 

0.02± 
Zero 

79.88 
33.55 

0.02± 
79.99 

33.60 

0.08± 
1Hr. 

64.42 
27.06 

0.04± 
70.26 

29.51 

0.17± 
3Hrs. 

28.27 
11.88 

0.03± 
26.81 

11.26 

0.03± 
5Hrs. 

13.46 
5.65 

0.03± 
15.99 

6.72 

0.04± 
24Hrs. 

4.75 
1.99 

0.04± 
1.87 

0.78 

0.03± 
48Hrs. 

Values shown are mean ± SE 
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 حخذاو ــــفورية باســــذات انفســـعض انمبيـوي نبــــير انحيــــة انحكســـدراس

 حانبــــه انطـــان مـوعـــع وــي مـــي انىيهــانبهط

أنفث عبذ انهطيف سيذ رضوان
1

أشرف بذوى، 
2
  

جرجيم انبذوي
2

أحمذ انجمال ،
3

 

 يصز – وسارة انشراعت –يزكش انبحىد انشراعُت  –انًعًم انًزكشٌ نهًبُذاث  1
2 

 يصز –وسارة انشراعت  –يزكش انبحىد انشراعُت  –انًعًم انًزكشي نبحىد انززوة انظًكُت 
3
 انًًهكت انعزبُت انظعىدَت -يكت -قظى انبُىنىجٍ  -جبيعت أو انقزي 

 انمهخص انعربي

اهخًج هذِ انذراطت بًعزفت يعذل حكظُز رالرت يٍ يظخحضزاث انًبُذاث انفظفىرَت 

ء انصُبىر ويبء األحىاض انظًكُت فقظ واألحىاض انظًكُت يزبً فُهب َىعبٌ عُذ إضبفخهب نًب

 Scendesmus dimorphus (2)يٍ انطحبنب نًقبرَت حأرُز كم يٍ األطًبك وطحبنب 

Chlorella sorokiniana. (1 ٌكم عهً حذا وهً انًالرُى ) ، ٍانكهىربُزَفىص ف

ذِ انًظخحضزاث و فٍ أعضبء األطًبك ويعزفت انًخبقٍ يٍ ه بظخببٌ( ،يظخحضزٍَ )دورطببٌ

يخ( فٍ وجىد انُىعبٌ انظببقبٌ يٍ انطحبنب فٍ األحىاض كم عهً  –عضالث  –خُبشُى  -)كبذ

طبعت بعذ انًعبيهت  44 ، 24 ، 5 ، 3 ، 1 ، 4حذا وفً عذو وجىد انطحبنب عهً فخزاث 

نذورطببٌ و انبظخببٌ بًزور .وأظهزث انُخبئج سَبدة انُظبت انًئىَت نهخكظُز نكى يٍ انًالرُىٌ و ا

انىقج يٍ بذاَت انًعبيالث. كًب وجذ أٌ يعذل حكظُز انًالرُىٌ أقم يٍ انذورطببٌ و انبظخببٌ فٍ 

كم يٍ يبء انصُبىر و األحىاض. كًب أظهز َىعبٌ انطحبنب حأرُز واضح عهً حكظُز 

انًظخحضزاث ححج انذراطت حُذ كبٌ يعذل حكظُز انذورطببٌ أعهً يع انطحهب 

Scendesmus dimorphus.  ببنًقبرَت بًظخحضز دورطببٌ و عهً انعكض كبٌ يعذل حكظُز

كًب حى حأكُذ انخزكُب انكًُُبئٍ . Chlorella sorokinianaانبظخببٌ أعهً يع طحهب 

 نهًظخحضزاث ححج انذراطت ببطخخذاو جهبس انخحهُم انكزويبحىجزافً انًخصم بًطُبف انكخهت.  
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