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Abstract 

Six strains of microorganisms were screened for Exopolysaccharide (EPS) production. Alternaria 
alternata was recognized to produce high levels of the EPS. The effects of environmental parameters on 
polysaccharide production by Alternaria alternata were investigated. Results showed the optimum temperature 
and initial pH for exopolysaccharide (EPS) production in shake flask cultures of Alternaria alternata were found 
to be 30°C and pH 3.0, respectively. Incubation period required for maximum production was 9days. Glucose 
was found to be the best carbon source to production of EPS, various concentrations of glucose were applied for 
the screening of the suitability of EPS production. 4% glucose was favorable to production of EPS. Yeast extract 
gave the highest amount of EPS by Alternaria alternata, its maximum concentration for EPS was determined.  
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1. Introduction 

Fungi are currently of interest because they are a 
biologically rich source of various active substances. 
Polysaccharides have emerged as an important class of 
bioactive substances.  

Many types of polysaccharides could be produced 
by submerged cultures of higher fungi including 
mushrooms. The polysaccharide have been studied and 
used for pharmaceutical purposes due to their diverse 
biological activities (Song et al., 1998; Kim et al., 2005; 
Cui et al., 2003). These include antitumor and 
immunomodulating activities (Tokunaka et al., 2000; 
Bohn and Bemiller, 1995). Their mechanism has also 
been elucidated (Tsukada et al., 2003; Stanley et al., 
2005). Most of the polysaccharides mediating biological 
activities from mycelia were endopolysaccharides (PPS) 
or exopolysaccharides (EPS) (Cheung, 1996). 

Exopolysaccharides are high molecular weight 
polymers of monosaccharides (> 20) and are secreted 

by a microorganism into the surrounding environment. 
Microorganisms synthesize a wide spectrum of 
multifunctional polysaccharides including intracellular 
polysaccharides, structural polysaccharides and 
extracellular polysaccharides or exopolysaccharides 
(EPS).  

Exopolysaccharides have found multifarious 
applications in various food and pharmaceutical 
industries. Many microbial EPS provide properties that 
are almost identical to the gums currently in use. With 
innovative approaches, efforts are underway to 
supersede the traditionally used plant and algal gums 
by their microbial counterparts. Moreover, considerable 
progress has been made in discovering and developing 
new microbial EPS that possess novel industrial 
significance (Suresh and Mody, 2009). 

The main purpose of this research point is screening 
the available local fungal strains for their EPS 
producing ability and selects the most potent isolate.  
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Also, to determine the optimum of environmental 
conditions on the Production of Exopolysaccharide by 
Alternaria alternata in submerged cultures.  
 

2. Materials and methods 

2.1 Organism: 

Six isolates of fungi namely (Alternaria alternata, 
Cladosporium herbarum, Acremonium charticela, 
Fusarium solani, Penicillium paraphergal and Gliomastic 
gueg ) were obtained from the Culture Collection unit 
from Department of Chemistry of  Natural and 
Microbial Products at the National Research Center 
(NRC). Cultures were maintained on potato dextrose 
agar slopes. Slants were inoculated and incubated at 
30°C for 7 days, and stored at 4°C. 

2.2 Shake flask culture: 

Shake flask cultures were carried out in 250 ml 
Erlenmeyer flasks containing 50 ml of medium. The 
media consisting of the following components (in g/l): 
glucose, 40; yeast extract, 1.0; peptone 0.5 ; KH2PO4 
0.5; MgSO4.7H2O 0.5. Media were sterilized at 121°C 
for 20 min . The pH was adjusted to 6.5. The flasks 
were incubated on a rotary shaker at 28 °C and 
150 rpm for 2 weeks. 

2.3 Extraction and assay of EPS:  

The mycelia biomass was separated from the liquid 
medium by centrifugation (4000 rpm, 15 min) and the 
supernatant was filtered through a Whatman filter 
paper No.1. The supernatant was collected and mixed 
with 5 volumes of 95% ethanol (v/v) and left overnight 
at 4°C for polysaccharide precipitation. The precipitate 
was collected as the crude EPS fraction. The 
concentration of EPS was determined by Phenol-
sulfuric acid method (Chaplin and Kenned, 1986). The 
absorbance of the sample was measured at 490nm and 
calibrated to total sugar content using glucose as a 
standard.  

2.4 Optimization of the culture conditions:   

To evaluate maximum production of crude EPS 
produced by fungi, The following criteria were studied.  

a. Incubation period: The culture media are incubated 
for different incubation periods 3, 4, 7, 9, 10 and 
14 days at 30°C on an incubator shaker 150 rpm  

 

 
b. Initial pH: The selected fungal isolate cultivated in 

fermentation medium at different pH values (3.0, 
4.0, 5.0, 6.0, 7.0, 8.0 and 9.0) at 30°C. 

c. Temperature: The fungal culture was incubated at 
26, 28, 30, 32, and 35°C.  

d. Carbon sources: Different carbon sources were 
examined for the production of EPS. Those carbon 
sources were glucose, molasses, starch, lactose, 
fructose, sucrose, xylose and cellulose.   

e. Nitrogen sources: Different nitrogen sources were 
examined for the production of EPS. Those 
nitrogen sources were yeast extract, peptone, corn 
steep liquor, malt extract, beef extract, tryptophan 
urea, casein, soybean and NaNO3 as sole sources 
of nitrogen.  

 

3. Results and discussion 

3.1 Production of Exopolysaccharide (EPS) by 
different fungal strains: 

The purpose of this experiment was to study the 
best fungal strain which produce high level of EPS, we 
used six different strains from the culture collection 
unit of NRC namely Alternaria alternata, Cladosporium 
herbarum, Acremonium charticela, Fusarium solani, 
Penicillium paraphergal and Gliomastic gueg.   

The results in Fig. (1) showed that Alternenia 
alternata was the best Strain for the production of EPS 
(6.58 mg/ml). Also Yang and Liau, (1998); Gao and 
Gu, (2007); Leung et al., (2009) produced EPS from 
Gonoderma lucidum, Aganicus brasiliensis, Cordyceps 
sinensis, respectively. 

 
Fig (1): production of Exopolysaccharide (EPS) by different fungal 
strains. 
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3.2 Effect of incubation period on (EPS) 
production by Alternania alternata:  

Production of EPS during different incubation 
periods was studied by A.alternata using a culture 
medium consist of the following components (ing/l): 
glucose, 40; yeast extract, 1.0; peptone 0.5; KH2PO4 
0.5; MgSO4.7H2O 0.5. The results in Fig. (2) showed 
the expolysaccharide accumulation by Alterneria 
alternata in the basal medium of shake cultures. We 
observed a rapid increase in the exopolysaccharide 
concentration within the first 9 days. The 
exopolysaccharide concentrations were the highest at 
day 9 and give a corresponding maximum value 11.96 
mg/ml after that this value decreased. Thus we 
performed all of the following fermentations for 9 days, 
optimizing the condition in the flask culture. Rong et 
al., (2010) found that 4 days incubations is the best for 
exopolysaccharide production with Hirsutella pat.  

 
Fig (2): The effect of different incubation periods on 
Exopolysaccharide (EPS) production by Alternaria alternata. 

 

3.3 Effect of intial pH on (EPS) production by 
Alternania alternata:  

The pH of the culture medium is a vital factor that 
governs mycelial growth and exopolysaccharide 
production. 

The results in Fig. (3) showed that the optimal pH 
for exopolysaccharide production was 3 and at higher 
values of pH the exopolysaccharide production declined 
sharply, other researchers have a reported, optimum 
pH of 5.5 for other exopolysaccharide synthesizing 
fungi such as Pleurotus pulmonarius  (Nour et al., 
2004). 

 

Rong et al.,( 2010) found that the optimum pH for 
exopolysaccharide by Hirsultella pat is 5.5 

 

Fig (3): The effect of initial pH value of the medium on 
Exopolysaccharide (EPS) production  by Alternaria alternata 

 

3.4. Effect of different temperature on (EPS) 
production by Alternania alternata: 

The results in Fig. (4) shows that the optimal 
temperature for polysaccharide formation by Alternaria 
alternata was found to be 30°C. The production rate of 
polysaccharide decreased rapidly above this value.  

Yang and Liau (1998) proved that a range between 
30°C and 33°C was found to be suitable for EPS 
production by Gonoderma lucidum.  

 
Fig. (4): Effect of temperature on production of Exopolysaccharide 
(EPS) by Alternaria alternata. 
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3.5 Effect of different carbon source of on EPS 
production by Alternaria alternata:  

Carbohydrates are a major component of the 
cytoskeleton and an important nutritional requirement 
for the growth and development of higher fungi (Xiao 
et al., 2006). 

 
Fig (5): Effect of different carbon sources on EPS production by 
Alternaria alternata. 

The effects of carbon sources on the production of EPS 
were studied in the fermentation medium containing 
various carbon sources. The results in Fig. (5) showed 
that glucose is the best carbon source for ESP 
production using Alternaria alternata giving 16.3mg/ml 
followed by Xylose which gave 14.6mg/ml. it was 
reported that sucrose the most suitable carbon source 
for mycelium growth production in Cordyceps militaris 
(Park et al., 2001), while glucose was selected for 
Phellinus gilures (Hwang et al., 2003; Xu et al., 2003). 
Maltose was also known as an efficient carbon source 
for EPS production by mushrooms (Bae et al., 2000; 
Wu et al., 2003). Starch was chosen as carbon source 
for Pleurotus tuberregium production. Various 
concentration of glucose (1-5%) were applied for the 
screening of the suitability of polysaccharide 
production. 4% glucose was significantly desirable at 
achieving maximum production of EPS (Fig. 6). 

 

 

 

 

 

 

 

 
Fig (6): Effect of different concentration of glucose on EPS 
production by Alternaria alternata. 

 

3.6 Effect of different nitrogen sources on EPS 
production by Alternaria alternata.  

As illustrated in Fig. (7) the effects of nitrogen 
sources on the production of EPS were studied in the 
fermentation medium containing various nitrogen 
sources. Yeast extract followed by NaNO3 were the 
best sources of nitrogen for EPS production giving 25.3 
and 22.13 mg/ml respectively, the stimulatory effect of 
yeast extract is due to its protein, amino acid, and 
vitamin content (Bolton and Blain, 1982). The highest 
levels of EPS were obtained when peptone was used as 
a sole nitrogen source by Hirsutella sp. (Rong et al., 
2010).  

 
Fig.(7): Effect of different nitrogen sources on EPS production by 
Alternaria alternata. 
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Various concentrations of yeast extract, 0.5%, 1%, 
1.5% and 2% were applied to identify the suitable 
concentration for polysaccharides production. A yeast 
extract of 2% concentration stimulate the maximum 
EPS production (4.5 mg/ml). This results were in 
agreement with (Pokhrel and Ohga, 2007) who proved 
that 2% yeast extract was the best for maximum EPS 
production by Lyophyllum decastes, Pleurotus 
pulmonarius. 

 
Fig.(8): Effect of different concentration of yeast Extract on EPS 

production by Alternaria alternata. 

 

5. Concolusion 

Alternaria alternata was selected from six types of 
fungi for maximum production of Exopolysaccharides. 
Our study concentrated on selecting a suitable duration 
time, nutrient source, their concentrations, initial pH 
and temperature. the optimum temperature and initial 
pH for exopolysaccharide (EPS) production in shake 
flask cultures of Alternaria alternata were found to be 
30°C and pH 3.0, respectively. Incubation period 
required for maximum production was 9days. 4% 
glucose was favorable to production of EPS. 
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