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Abstract: 

The present investigation concerned with the study of the algal flora from four 

different regions of Qaroun Lake. Phytoplankton and Phyto-benthos materials were 

collected during August 2019. Physical and chemical characters of water at the 

investigated region of the lake were studied, a total of 23 microalgal species were 

identified related to Cyanophyta with 10 species, 8 species to Chlorophyta, 4 species for 

Bacillariophyta and Euglenophyta with one species. The physico-chemical characteristics 

of water and soils in relation to algal distribution have also been considered. Analyze the 

possibility of growing microalgae Scenedesmus quadricauda in wastewater as a potential 

candidate for biodiesel production. Fatty acid composition and the effect of sewage water 

on ultrastructure of Scenedesmus quadricauda by using the Transmission Electron 

Microscope were investigated revealed drastic changes in the overall ultrastructure such as 

the chloroplast separated far from the wall, accumulation of starch and the pyrenoid 

disappeared. These responses of Scenedesmus quadricauda indicated their tolerance of 

waste water 
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Introduction 

 

The lake's main sources of water are from agriculture drainage and 

domestic wastewater. Qaroun Lake is an inland closed basin, located in the 

deepest part of Fayoum depression (Meshal, 1977) originated from the old lake 

Moreis (freshwater Lake). It is located in the western desert in El-Fayoum 

depression, 90 Km southwest of Cairo. Qaroun Lake is considered the oldest 

natural lakes in the world, the third largest lake in Egypt.  

     Qaroun Lake is one of the most important inland aquatic ecosystems in 

Egypt. The lake receives the agricultural drainage water from the surrounding 

cultivated land. Most of the drainage water reaches the lake by two main drains, 
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El-Bats drain (at the northeast corner 50.9 Km long), and El-Wadi drain (near 

mid-point of the southern shore 48.5 Km long) (Abdel-Satar et al., 2010). 

   Salinity of Lake Qaroun increased throughout the 20th century, being 

around 11% in the early 1900s (Ball, 1939). In the 1980s, mean salinity reached 

to ~38 % but, since then, has stabilized. Since the lake is located in arid area, 

soluble salts increase during summer principally due to evaporation (~7 mmh–1, 

data supplied by the Irrigation Department, El-Fayoum), and low precipitation. 

 According to Fathi and Flower (2005) the salinity of the lake is not 

homogenous, being lower near the discharging points of the two drains. The lake 

Qaroun receives agricultural waste water from cultivated lands (Abdel-Satar et 

al., 2003). The high evaporation rate of water (16.78 cm month-1), gradual 

increase of its salinity, trace metals and pollution affect greatly its water quality 

and its food potential, web including living organisms. Therefore, physico-

chemical affect deeply on super eutrophic Lake Qaroun (Abdel-Monem and 

Konswa, 2001).  

Increasing of salinity is usually causes changing in composition and 

biomass of phytoplankton, noting the complete disappearance of some species 

nevertheless, some others were able to withstand the high salinity. Some studies 

were with phytoplankton composition and biomass in Lake Qaroun; El-Awamri 

(1984) identified 173 benthic diatoms taxa near the estuaries drains, 156 taxa 

away from the estuaries drains and 47 phytoplankton taxa in the water of Lake 

Qaroun. Also,Abdel Moniem (1991) identified 119 taxa where he recorded that 

the phytoplankton community inhabiting the Lake is mainly formed of 

Bacillariophyceae (64%) followed by Dinoflagellates (27%) whereas Kobbia et 

al. (1992) recorded 64 taxa and another investigation by Abdel-Moniem (2001) 

recorded 50 taxa.  

   Interaction of both the physical parameters such as temperature, 

turbidity and chemical properties of water plays a significant role in the 

composition, distribution and abundance of aquatic ecosystem. Apart from this, it 

also gives an insight into the relationships between the organism and their 

environment and can be used in determining water quality, and productivity of the 

lake. The physico-chemical study could also help in understanding the structure 

and function of a particular water body in relation to its habitants Hutchison 

(1957).  
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The increasing pollution of water resources in Lake Qaroun and the 

consequent harmful effects on aquatic environment and human health is an issue 

of great concern. However, waste waters contained a high amount of organic and 

inorganic nutrients which are suitable for growth of microalgae Gani et al. 

(2016). Singh et al. (2021) reported that microalgae can play a pivotal role in 

degrading the complex pesticides  and a part from toxic pollutant removal, 

microalgae produce biomass, thereby acts as the efficient source of additional 

products like biofuel, carbohydrates, lipids and proteins which can make 

phycoremediation more frugal and sustainable. Lipids are considered the most 

valuable components of microalgal biomass for the production of biodiesel. 

Scenedesmaceae family is one of the most popular food sources in experiments 

with herbivorous zooplankton (Lürling et al., 1997), and also a potential source 

of lipids that constitute up to 47% dry weight (DW) (Ferrigo et al., 2015), 

particularly PUFAs group, including oleic, linoleic and alphalinolenic acids 

(Goswami and Kalita, 2011).  

The cultivation of microalgae on wastewater to obtain biodiesel can be an 

economically feasible strategy with minimal environmental impacts. In 

consideration of all these facts, this study focuses on studying the evaluation of 

physical and chemical characteristics of Lake Qaroun water. Therefore, the 

present study has been undertaken to study the phytoplankton and phtobenthos 

from four stations of Lake Qaroun (El-Batts drain-before save belt and after the 

save belt and compared with in front of the save and in front of Oberg). As well as 

on the effect of waste water on the isolated Scenedesmus quadricauda biomass, 

lipid production and fatty acids composition as potential biodiesel producers. 

 
Materials and Methods 

 

Study area 

Lake Qaroun is situated between longitudes of 30° 24' and 30° 49' E and 

latitudes 29° 24' and 29° 33' N. In the present study, four stations were selected; 

El-Bats Drain-before save belt, after the save belt, in front of the save belt and in 

front of El-Oberg at El-Fayoum governorate (Table 1). 
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Table 1: Collection samples in four stations at Lake Qaroun. 

 

 Stations Longitude Latitude 

1 El-Bats drain-before save belt ″50'36.76 ˚30 29˚30'13. 89″ 

2 After the save belt 30˚48'21. 43″ 29˚30'27. 58″ 

3 In front of the save belt 30˚48' 20. 93″ 29˚29' 8. 95″ 

4 In front of El-Oberg 30˚46' 12. 05″ 29°28ꞌ29.77″ 

 

Sample Collection and analyses:  

Water and wet soil samples were collected during August 2019 from four 

stations of Lake Qaroun (Figure 1). A water samples were used to collect surface 

water (at 0 - 15 cm depth) in sterilized bottles from the different stands and kept 

in well stopper polyethylene plastic bottles for most chemical analyses. The soil 

collection was carried out according to John (1942). The surface soil layers, 

normally from a depth of 2.0 cm were removed with a knife and were freed from 

gravels and debris and collected in sterile plastic bags. Each water and soil sample 

represents a mixture of four random samples from each station. The collected 

samples were kept in an ice box and transported to the laboratory (Desert 

Research Center) for analysis of different chemical and physical characteristics of 

soil and water as well as the culturing, isolation, identification and then 

purification of algae. 

 

Physicochemical Analysis: 

Water  analysis: 

 Water pH was measured by a glass electrode pH meter 3510, Jenway, 

UK. and the electric conductivity (E.C.) was estimated by electric conductivity 

meter (Orion 150A+, Thermo Electron Corporation, USA). 

 

Soil  analysis: 

 Soil-water extracts of 1:2.5 were prepared and used for analyzed with 

respect to their EC (Electrical Conductivity) determine by (EC meter Orion 
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150A+, Thermo Electron Corporation, USA), and pH by (pH meter, 3510, 

Jenway, UK). A total dissolved solid (TDS) was determined by filtering a volume 

of sample through a glass fiber filter (GF/C), and a known volume of filtrate was 

evaporated at 105°C. The water and soil samples were subjected to the following 

chemical analyses: carbonate and bicarbonate estimation by (Jackson, 1962), 

Chloride by (Vogel, 1961). Flame photometric technique (PFP 7, Jenway, UK.) 

was used for Na and K determination in the investigated soil samples using Na 

and K standard solutions. 

Figure 1: Map of Qaroun Lake showing the selected studied area 

 

Culturing, isolation and identification of algal taxa: 

   Culturing studies are essential for isolation, and correct identification of 

algae (Round, 1984). Samples were grown in Z-medium (Staub, 1961), and BG-

11 according to (Browitzka and Browitzka, 1988) liquid and solid media. After 

colonization, the algal species were transferred to the same medium. Each isolated 

algal species was cultured in a 250 ml flask containing 100 ml of Z-medium and 

BG11 medium without shaking, for 30 days. The incubation temperature was 

28°C ± 2 and light intensity of 3000 lux with a white continuous light and a 
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photoperiod regime of 16 hrs light 8 hrs dark. The isolated algae were identified 

using morphological variation studies and taxonomical approaches according to 

(Prescott, 1962).  

 

Culture Conditions  

Scenedesmus quadricauda was cultivated in sterilized 1-liter conical 

flasks containing 600ml of the corresponding culture medium (control culture 

medium BG11 and wastewater El-Bats drain) under previous continuous 

illumination.  

 

Total Lipid Extraction 

   Total lipids were extracted from fresh microalgal biomass using the 

simplified Folch method (Folch et al., 1957). The lipids were extracted using a 

mixture of chloroform/methanol (2:1 v/v) and 0.73% NaCl water solution. The 

quantity of total lipids was measured gravimetrically and expressed as dry weight 

percentage. Total lipid extraction was performed in five replicates. The weight of 

the crude lipid obtained from each sample was measured. 

 

Fatty Acid and Gas chromatography–mass spectrometry (GC-MS) analysis 

The fatty acid profile of the extracted oil sample from algal species was 

determined by converting the fatty acids in the oil to fatty acid methyl esters 

(FAMEs). The FAME composition was determined using Gas-Chromatography 

(GC) with a split automatic injector and silica capillary column DB-5 (length: 60 

m; ID: 0.32 mm.). Analysis was determined at the Regional Center for Mycology 

and Biotechnology (RCMB) at Al- Azhar University. 

 

Transmission Electron microscopy  

The preparation of algal cell for transmission electron microscope was 

carried out according to the method of (Palade et al., 1952) and the sections were 

then observed with a JEOL - JEM 1010 transmission electron microscope at 70 

kV at The Regional Center for Mycology and Biotechnology (RCMB), Al- Azhar 

University. 

https://www.frontiersin.org/articles/10.3389/fenrg.2014.00061/full#B21
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Results and Discussion 

 

Physico-chemical characteristics of lake: 

Physico-chemical analyses of water and soil samples from four stations in 

Lake Qaroun (Table 2), indicated that the water and soil extract were alkaline in 

all samples and the maximum value was recorded in the station1 (9.6 and 8.7) for 

water and soil extract respectively followed by the station 4 which recorded 

(9.1and 8.4) for water and soil extract respectively. 

The highest pH value was recorded during summer, this might be 

attributed to high photosynthetic due to the abundance of the algal population and 

increase of carbonate Reid (1961). Simultaneously, high electric conductivity 

(EC) reached a maximum value of 42200 µS/cm at station 4 for water sample and 

a minimum value of 4890 µS/cm was recorded at station 1 for water sample. On 

the other hand, soil extract recorded high value of 14.45µS/cm at station 

3compared to station1 which record lowest value of 1.446 µS/cm. This is in 

agreement with that reported by (Afify et al., 2019). The increase in EC values of 

lake Qaroun during summer may be attributed to the decrease in the water level as 

a result of high evaporation rate and lowering the amount of drainage water 

poured into the Lake. pH values were found in the permissible limits and ranged 

between 7.29 - 8.84.  

Also, Table (2) showed high TDS values for all four stations water 

samples and soil extract, the highest values ranged between 24926 mg/l at site 4 

and lowest value 3021mg/l at sit 1. These variations may be due to the size of the 

water body, inflow of water, consumption of salt by algae and other  

aquatic plants, and the rate of evaporation Lashari et al. (2009). The increasing in 

TDS values due to collected samples during summer season, may be attributed to 

the high evaporation rate. These results were agreed with that reported by 

Authman and Abbas (2007). 
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Table 2. The physical and chemical parameters at studied stations. 

Parameter 
Stations 

1 2 3 4 

 

pH 

water soil water soil water soil water soil 

9.6 8.7 8.9 8.2 8.8 8.4 9.1 8.4 

Electrical 

conductivity 

(EC) µS/cm 

4890 1.446 20280 13.72 34400 14.45 42200 4.52 

Total dissolved 

solids (TDS) 

mg/l 

3021 919 13626 8093 22413 8901 24926 2961 

Calcium(mg/l) 116.48 2.491 644.80 20.758 416.00 29.062 790.40 5.397 

Magnesium 

(mg/l) 
80.87 2.078 126.36 24.940 758.16 16.627 1794 3.325 

Sodium (mg/l) 800 9.131 3800 89.13 6400 97.83 5400 34.78 

Potassium 

(mg/l) 
25 0.740 90 2.168 150 2.652 175 0.638 

Carbonate 

(mg/l) 
30.0 Nil 30.0 Nil 36.0 Nil 30.0 Nil 

Bicarbonate 

(mg/l) 
12.2 1.30 18.3 1.80 36.6 1.50 61.0 1.70 

Sulphate 

(mg/l) 
1106 7.7 5206 30.5 4847 41.5 6136 30.1 

Chloride 

(mg/l) 
856 5.520 3719 104.88 9787 104.88 10570 13.80 

 

Furthermore, chemical analysis indicated that, the studied water and soil 

had calcium-sodium, magnesium and potassium cationic and, bicarbonate, 

sulphate and chloride anionic structures recorded lowest value at station 1 and 
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highest value at station 4. Carbonate not detected in soil extract at four stations, 

with constant value of water sample (30.0mg/l) except station 3 which recorded 

high value (36.0mg/l). The increase in salinity has been attributed mainly to the 

evaporative concentration of drainage water within the lake (Rasmy and Estefan, 

1983). One of the reasons, for increasing salinity is the increase in the total 

dissolved solids, of the drain water over many years (Abdel Wahed et al. 2015).  

Algal growth was recorded after three weeks from the start of incubation 

period. Total 23 algal taxa were isolated and identified from soil and water sample 

(Table 3).  

Algal assessment and monitoring of lakes water are illustrated in (Table 

3). Distribution of algae depends largely upon many factors that might affect the 

existence of algae in lake temperature, salinity, light intensity and grain size 

composition, directly affecting many species by limiting vertical distribution and 

burrowing performance (Asmus, 1982). Generally, as shown from the obtained 

results the maximum number of species was recorded in site 1(El-Bats drain-

before save belt). 

According to the present results, it seems that Qaroun lake and its outlet 

were generally dominated by Cyanophyta 10 species Table (3) This observation 

could be interpreted as due to the slightly alkaline values of the water and soils, 

which favor the growth of blue-green algae (Singh et al., 1990 and Nair et al., 

1993).  

Chlorophyta recorded 8 species, Bacillariophyta recorded 4 species 

while Euglenophyceae recorded one species. These results agree with 

AbdelHameed et al. (2007) who illustrated that Cyanophyta dominated during 

summer season with 11 species isolated from Wadi El-Rayan, Also, Kobbia 

(1982) pointed out that green phytoplankton dominated during summer 

accompanied by blue-green organisms, while diatoms flourished during autumn 

and winter. The present study showed that the highly numerous Chlorophyta 

members from site 1 (El-Bats drain before save belt) compared to other sites and 

dominant by family Scenedesmaceae which appeared in this site only.  
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Although, increasing number of phytoplankton (21 different species) of 

El-Batts drain from other sites we notice a decrease in percentage of salts and 

minerals. This may be due to role of Scenedesmaceae biomass for bioremediation 

processes of heavy metal-contaminated wastewaters, owing to its ability to 

remove such contaminants, either by adsorption onto the cell surface or by 

incorporation into the cells themselves.    Segura et al. (2016) concluded that 

Scenedesmus sp. used the waste effluent as a growth substrate, improving its 

effect during a phycoremediation process. So selection of Scenedesmus 

quadricauda for cultivation on wastewater to obtain biodiesel was performed. 

 

Total Lipid Content of Scenedesmus quadricauda  

Total lipid content of S. quadricauda was shown in Table 4. The results 

revealed that the highest total lipid content was detected in S. quadricauda in 

waste water compared with control 30.6% and 17.2 % respectively at 18days. 

These results agree with Mohaparta (2006) who found that the total lipid of 

Scenedesmus quadricauda was 19.9% at normal condition and  Shao et al. (2017) 

showed that the total lipid content of S. obliquus was 20.54% before stress culture 

then increased to 30.77% at the ninth day of stress condition. 

 

Table 4: Total Lipid Content (%) of Scenedesmus quadricauda. 

Days Control Wastewater 

3 10.8 10.4 

6 12.8 12.6 

9 15 22 

12 15.2 24.8 

15 16.6 23.8 

18 17.2 30.6 

21 17.2 30.4 

javascript:;
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The content of organic compounds in agro-industrial wastewater, 

availability of nutrients and cultivation conditions influence the composition of 

the biomass of the microalgae cultivated in this type of substrate as reported by 

Kumar and Singh (2019) and Choudhary et al. (2020). In this research, 

cultivation in the wastewater influenced the metabolism of S. quadricauda, 

directing the flow of carbon fixed by photosynthesis to the synthesis of lipids in 

higher concentration (30.6% lipids) compared to the cultures maintained with the 

standard culture medium (17.2 %) which went parallel with results of Mercado et 

al. (2020).  

 

Fatty Acids composition of Scenedesmus quadricauda cultivated on 

wastewater. 

 

Saturated and unsaturated fatty acids of S. quadricauda chloroform / 

methanol (2:1) extract determined by GC/MS was illustrated in Figures (2 and 3) 

and Table (5). The major unsaturated fatty acids present in lipids of S. 

quadricauda are, diphenylmethylsilyloxy-2-methyl 25.04%, linolenic acid 

(polyunsaturated) 1.38%. On the other hand the most important saturated fatty 

acids present with high concentration was palmitic acid 13.30% followed by 

myristic acid 4.68% and stearic acid which recorded 2.04% and 12- Methyl-E, E-

2,13-octadecadien-1-ol with 2.04%. Moreover, other hydrocarbon compounds 

(dodecane and tetradecane, 2,6,10-trimethyl) with 2.69 % and 2.32% respectively. 

The content and composition of fatty acids in microalgae are influenced 

by culture conditions, directly affecting the concentration of FAMEs. In our 

study, the composition of fatty acids of S. quadricauda grown in wastewater 

showed the dominance of unsaturated fatty acids and less concentration of 

saturated fatty acids. These results come in harmony with those reported by 

Mercado et al. (2020). The different composition of fatty acids of S. 

quadricauda, as they may have a significant effect on the characteristics of 

biodiesel produced. 
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Figure 2: GC – MS of lipid profile from chloroform / methanol (2:1) extract of 

Scenedesmus quadricauda. 

 

 

Figure 3: GC – MS for fatty acids compounds with chloroform / methanol (2:1) 

extract of Scenedesmus quadricauda 

 



Entesar A. Ahmed 

 

Egyptian J. of Phycol. Vol. 22, 2021  - 62 - 

 

 

 

 

 

 

 

 

Table (5). GC-MS Analysis of chloroform / methanol (2:1) extract of 

Scenedesmus quadricauda. 

No. RT Compound 
Compound 

Nature 

Area 

% 

Molecular 

Formula 

Molecular 

Weight 

1 11.28 

Diphenylmethylsilyloxy-

2-methyl hexan-5-ol-3-

one 

Unsaturated 

fatty acid 

methyl ester 
25.04 C20H26O3Si 342 

2 13.85 Dodecane 
hydrocarbon 

oily liquid 1.67 C12H26 170 

3 19.44 Docosane fatty acid 2.69 C22H46 310 

4 20.33 

15-Methyl tricycle [6.5.2 

(13,1 4).0(7,15) ] 

pentadeca -1,3,5,7,9,1 

T,13-heptene 

 

Unknown 

compound 25.58 C16H14 206 

5 24.44 
Tetradecane, 2,6,10-

trimethyl- 

 

hydrocarbon 
2.32 C17H36 240 

6 25.02 
Tetradecanoic acid, 

methyl ester 

 

Myristic acid 4.68 C15H30O2 242 

7 28.92 
Octadecane,3-ethyl-5-

(2-ethylbutyl)- 

,Linolenic 

acid 1.38 C26H54 366 

8 29.17 
Hexadecanoic acid, 

methyl ester 

 

Palmitic acid 13.30 C17H34O2 270 

9 32.54 
12- Methyl-E,E-2,13-

octadecadien-1-ol 

 

Unsaturated 

fatty acid 

methyl ester 

2.04 C19H36O 280 

10 33.00 
Heptadecanoic acid,16-

methyl-, methyl ester 

 

Stearic acid 2.04 C19H38O2 298 

11 43.88 Rhodopin 
Unknown 

compound 
1.10 C40H58O 554 

12 44.51 

2-Hydroxy-3-[(9E)-

9octadec 

enoyloxy]propyl 

Unknown 

compound 1.74 C39H72O5 620 
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    Mandal and Mallick (2012) evaluated the S. obliquus cultivated in 

Trenkenshu medium can be used for biofuel because of the quite high content of 

palmitic acid obtained in this medium is desirable for good quality biodiesel. 

SFAs may play a double role: as a store of saturated fatty acids to be used as a 

source of energy and as a store of PUFAs required for phospholipid synthesis to 

various membrane structures or to be integrated in several metabolic processes. 

Results of detailed TEM examinations of S. quadricauda, was illustrated 

in Plate 1-2 which showed the effects of wastewater (as well as the control) on 

cell ultrastructure of Scenedesmus quadricauda. Plate 1 (A-C) clear S. 

quadricauda normal structure which was characterized at control condition by 

colony composed of 2-4-8 cylindrical-ovate cells arranged in a single series, outer 

cells with a long spine at each pole and inner cells with spineless walls and a 

parietal chloroplast (plate1-A). 

 

 

 
 

Plate 1: (A) Light microscope view at 100× showing S. quadricauda coenobium 

(control); (B & C) Ultrastructure of Scenedesmus at control cell (photo at 500nm X) 

Where: CW = Cell Wall; P = Pyrenoid; Chl = Chloroplast; N = Nucleus Pol= pectic 

outer layer; ThML = thin middle layer; CIL= cellulosic inner layer and OD = Oil 

Droplet 
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The ultrastructure of S. quadricauda cultivated in wastewater was 

recorded in plate 2 (A-F). The rigged wall clearly appeared and the number of oil 

droplet increased largely Plate 2 (A-F). Surface modification of cell showed in 

(Plate 2-B) was associated with lot of irregular surface of cell (plate 2-C). 

 

 
Plate 2: Ultrastructure of S. quadricauda cultivated on wastewater Where: CW = 

Cell Wall; Pol= pectic outer layer; ThML= thin middle layer; CIL= cellulosic inner 

layer P = Pyrenoid; Chl = Chloroplast; OD = Oil droplet; ICW = Irregular Cell Wall 

and V = Vacuole 
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The ultrastructure organization showed that the shrinking and 

malformations of the cells as well as rounded the cell contents (Plate2-D and E) 

 Finally, Spherical electron dense bodies were noticed within the cells, 

pyrenoid disappeared, number of vacuoles increased and that 

the carbohydrates diffused out of the cell interiors and its accumulation on the 

surfaces. These led to change in the morphology of cells (Plate2-F). 

Accumulation of starch results in the disarrangement of the chloroplasts, as 

reported by (Wong et al., 1994 and Miao and Wang, 2006) who agreed with our 

results. 

Gushina and Harwood (2009) recorded the cytoplasmic oil droplets are 

accumulated under stressful environmental conditions, such as high temperature, 

light intensity and rise in salinity. 

Said and Shehab (2018) conclude that the starch granule increases in size 

of S. quadricauda under stress  due to the rapid mitochondria deterioration caused 

accumulation of starch grains which may act as energy reserve to the cell after the 

deterioration of organelles especially mitochondria, chloroplast, and pyrenoid. 

 Also, chloroplast was deformed, detachment of the cell membrane from 

the cell wall was frequently observed in stressed cells, it may be due to the 

degradation products of cellular constituents, (extracellular substances produced 

under stress) which filled the cellulosic layer (Maršalek and Rojıcková, 1996; 

Mishra and Jha, 2009). Spherical electron dense bodies were noticed within the 

cells and the number of vacuoles increased due to heavy metal and salinity stress 

this is related to vacuolation could contribute to compartmentalization of toxic 

metals (Crang and Jensen 1975). Kahoko et al. (2003) recorded that electron 

dense deposits were from polyphosphate bodieswhich have the ability to protect 

algal cells from metal toxicity and also to accumulate metals (as chelated 

phosphate-metal bodies). 

   The cell wall of Scenedesmus sp. consists of 3 layers: the inner 

cellulosic layer which delimits individual cells; the outer pectic layer which binds 

the cells of the coenobium together; and a thin middle layer, bounded by 

membranes on either side Blsalputra and Weier (1963). Plate (2-F) also clearly 

demonstrated the effect of wastewater on S. quadricauda which indicated changes 

in the cell wall structure especially of inner layer of cell wall (cellulose layer). It 

https://ur.booksc.eu/g/Blsalputra,%20T.
https://ur.booksc.eu/g/Weier,%20W.%20e.
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showed thickness all over the cell wall surfaces. These results showed an 

agreement with Soo Ha et al. (2020) who observed that changes in the cell wall 

structure and thickness before and after fermentation using transmission electron 

microscopy of three different microalgal strains. Thickness of wall was due to 

increase of PUFAs (polyunsaturated fatty acids) required for phospholipid 

synthesis of cell wall membrane structures. Vance and Vance (2002) suggested 

the Polar lipids are structural components of cell membranes, where they 

participate in the formation of the permeability barrier of cells and subcellular 

organelles in the form of a lipid bilayer. The major lipid type defining this bilayer 

in almost all membranes is glycerol-based phospholipid. The importance of the 

membrane lipid physical (phase) state is evidenced by the fact that lipids may 

control the physiological state of a membrane organelle by modifying its 

biophysical aspects, such as the polarity and permeability. Rashidi and Trindade 

(2018) recorded the carbohydrate content in the cell wall of N. oleoabundans 

accounts for 24.3% of the total cell wall biomass. However, our results support 

the effect of wastewater on cell wall structure and morphology of cells which was 

altered by their tendency to accumulate lipids and carbohydrates in organelles of 

cell. 

 

Conclusion  

From the above result it has been concluded that the Qaroun Lake showed 

high dominance of microalgae which indicated that this lake posse's high amount 

of organic wastes and therefore the water of the Lake is organically polluted. 

Taking into account that it is possible to take advantage of the wastewater 

pollution of the lake as phytoremediation and work to purify it of its pollutants by 

using different types of algae, as S. quadricauda to produce biodiesel from 

wastewater which is good substrate for biodiesel production after the biological 

removal of contaminants.  
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 الفيوم مصر، ببحيرة قارونبعض الهائمات وطحالب القاع دراسات على 

 
 إنتصار عبد المجيد محمد

 

 .)فرع البنات(  األزهر جامعة كليةالعلوم ، والميكروبيولوجى ، النبات قسم

 

تهدف  هذه الدراسه الي عزل و تعريف الطحالب الموجوده في اربع مناظق مختلفه من بحيره 

 انواع من10الطحالب الدقيقه منها نوع من  23, تم تجميع حوالي  2019سطس قارون وذلك في اغ

انواع من الطحالب الخضراء و اربعه انواع من الطحالب العصويه واخيرا  8الطحالب الخضراء المزرقه و 

به التي نوع واحد من الطحالب اليوجلينيه باالضافه الي دراسه الخصائص الفيزيائيه و الكيميائيه للمياه و التر

وتنميته علي Scenedesmus quadricauda تم اختيار طحلب ع الطحالب في هذه المناطق . تتعلق بتوزي

مياه الصرف الصحي بهدف انتاج الوقود الحيوي. تم تقدير المحتوي الكلي للدهون , كما تم فصل العديد من 

تم فحص الشكل  قود الحيوي.األحماض الدهنيه الموجوده في الطحلب التي تعزز انتاجيه الطحلب للو

الظاهري للطحلب و التركيب الداخلي وذلك باستخدام المجهر الكهربي و الماسح األكتروني و التي أظهرت 

بعض التغيرات الجذريه في الخليه منها تغيرفي جدار الخليه و ابتعاد البالستيده عن جدار الخليه و زياده في 

 .الدهون
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