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Glucose yeast extract peptone media (GYP) proved to be the most suitable medium for organism 
growth and exopolysaccharides (EPS) production which recorded 0.320 + 0.01 and 0.1+0.01 (mg/ml) dry 
weight undershaken and static conditions respectively. Rheological study of Ganoderma applanatum 
exopolysaccharides indicated that viscosity of each EPS concentrations increased with increased 
shear rate (S.R) values which confirm the dillatent behavior of the different concentrations of EPS. pH 
value  has a valuable effect on the rheological pattern of EPS, with best effect at pH5.5. Furthermore, it 
was found from the results that sucrose addition as carbon source enhanced the (consistency index 
cP) viscosity of EPS solution while arabinose decreased EPS viscosity. Therefore, EPS of G. 
applanatum isolated from AlBaha area, Saudi Arabia might have promising applications in field of food 
and textile industry. 
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INTRODUCTION 
 
Carbohydrate macromolecules (Glycoproteins, 
proteoglycans/ glycosaminoglycans, lipoglycans, 
oligosaccharides and polysaccharides) are the most 
abundant natural products (Lamari et al., 2003).  
 Microbial polysaccharides are important since they 
have many applications in industry and medicine fields. It 
has been shown that basidiomycete mushrooms contain 
active antitumor and immunostimulative polysaccharides. 
Xu et al. (2012) noticed that polysaccharides- protein 
complex isolated from Pleurotus pulmonarius had 
anticancer activity against liver cancer cells. Also, Cao et 
al. (2015) reported that polysaccharides extracted from 
Pleurotus ostreatus mycelia markedly reduced both 
volume and weight of gastric cancer .However, recently 
there is an evidence from a small number  of  randomized 

controlled trials does not support the use of Glucidum for 
treatment of cardiovascular risk factors in people with 
type 2 diabetes mellitus (Klupp et al., 2015). Current 
state-to-art researches in this area indicated that 
published market studies predict that the future of 
biomass-based polymers is bright, with polysaccharides 
and polysaccharide-derived polymers being in the 
forefront. New insights in the structure and functions of 
polysaccharides in nature open new ways for application 
developments though polysaccharide engineering. So, it 
is expecting to see the surge of a deeper understanding 
of the complexity of biomass, of its bioformation. There is 
a belief that a new era for polysaccharide science is 
starting(https://hal.inria.fr/docs/00/57/24/26/PDF/Persin_e
tal_CarbohydratePolymers2011.pdf).
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Furthermore, may be over 700 species from higher 
heterobasidiomycetes and homobasidiomycetes fungi 
have been discovered to contain active polysaccharides 
that can be derived from fruit-bodies, culture mycelium 
and culture broths (Reshetnikov et al. 2001). Zhang and 
Peng (2003) demonstrated the presence of 
polysaccharide-protein complex in Ganoderma tsugae 
mycelium. The current research designed to study the 
production and rheology exopolysaccharides from 
G.applanatum for future applications in different aspects. 
So, the question is what is the behavior of G. applanatum 
EPS rheological behavior? 

Polysaccharides are used as thickeners in the printing 
and textile industry. The rheological properties of the 
polysaccharide are important in restricting the flow of the 
dye. Kim et al. (2003b) studied the influence of pH on 
reheology during exo-polysaccharides production by 
Cordyceps militaris C738. Yun et al. (2002a) studied the 
effect of carbon source and aeration rate on carbohydrate 
rheology during red pigment production by Ganoderma 
lucidum in a batch bioreactor. Fazenda et al. (2010) 
mentioned that controlling the dissolved oxygen (DO) in 
the fed-batch culture of the medicinal mushroom G. 
lucidum led to a two-fold increase of the maximum 
biomass productivity compared to uncontrolled DO 
conditions. Bae et al. (2000) reported that broth rheology 
changed during mycelial growth and exo-polysaccharide 
production through Cordyceps militaris fermentation. 
Morris (1990) clarified that the use of polysaccharides 
changes by studying the rheological properties of water 
within foods to modify the texture of foods. Cheen et al. 
(2002) showed that the viscosity of the 
expolysaccharides produced from Cordyceps militaris 
gave non-significant high values (100-170cP) and its 
viscosity is lower than the polysaccharide from other 
mushroom.  

The aim of the current work was to study the production 
of exopolysaccharide (EPS) from G. applanatum culture 
and study its rheological behavior followed by Brockfield 
rheometer. Rheological results of the isolated 
polysaccharides will be manipulated for different 
applications in food, medicine or textile industry in the 
near future. 
 
 
MATERIALS AND METHODS 
 
Studied fungal strains 
 
The studied fungal strain was Ganoderma applanatum which was 
collected from Salix stem trees located in different parts in Alhashas 
and Khaira villages , Albaha, Saudi Arabia (Figure 1). 
 
 
Isolation and preservation of fungal strains 
 
Isolation of Ganoderma applanatum: 

 
Fresh collected Ganoderma applanatum fruiting body was used to 
isolate its mycelia from the hymenium layer that was picking up with  

 
 
 
 

 
 
Figure 1. Fruiting body of Ganoderma applanatum 
collected from Albaha area, Saudi Arabia. 

 
 
 
sterilized forceps. The fresh basidospore part of hymenia was 
inoculated with sterilized malt agar media (Malt 20 g and yeast 
extract 1 g. It was made up to 1 L of distilled water and inoculated 
at 28°C for 9 days. 
 
 
Preservation of fungal strains 
 
For maintenance, G. applanatum mycelia was collected from a well 
grown culture and inoculated in potato dextrose agar slants (Peeled 
Potato, 250 g; Dextrose, 20 g made up to 1 L with distilled water). 
Monthly subcultures were made on PDA agar slants with dextrose 
as carbon source. 
 
 
Media effect on EPS-producers 
 
A screening experiment was carried out using 5 liquid media in 
order to determine the most suitable medium for EPS production; 
[Potato dextrose media (PDA), Malt dextrose media (M). Glucose 
yeast extract peptone media (GYP) as designed by Wang et al. 
(2001)  consists glucose (40 gm), yeast extract (10 gm) and 
peptone (5 gm).  It is made up to 1 Liter in distilled water. Czapek’s 
media consists of glucose 20 gm, NaNO3 2 gm, KH2PO4 1 gm, 
MgSO4. 5H20 0.5gm, KCl 0.5 gm and FeSO4. 7H2O 0.001 gm. Both 
static and shaken cultures were tried in order to select the best for 
EPS production. 
 
 
Culture type 
 
Shaken culture 
 
Erlenmeyer flasks (250 ml) were filled with 50 ml of 5 types of 
media which were Potato dextrose media (PDA), Malt dextrose 
media (M), Glucose yeast extract peptone media (GYP), and 
Czapek’s media. 
 The media was inoculated with the fungal disc by using sterilized 
cork borer of 1 cm diameter. It was obtained from solid parent fresh 
culture of tested fungi subcultured on solid PDA. The fungal strain 
was G. applanatum. The cultivated flasks with initial pH 6.2 were 
then incubated at 25°C under shaking condition in a rotary shaker 
(150 rpm) for 5 days for all tested media (Yun et al., 2002a).  
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Table 1. Effect of different media on exopolysaccharide production and mycelial growth in Ganoderma applanatum 
under shaken conditions at (150 rpm). 
 

Media Mycelial drywt g/50 ml EPS drywt mg/ml Final pH 

Czapek’s medium 0.1532±0.01 0.096±0.013 5.8±0.05 

 Potato dextrose medium. 0.299±0.001 0.196±0.02 5.9±0.1 

Malt medium 0.1189±0.008 0.116±0.02 6.1±0.1 

Glucose yeast extract peptone 0.4662±0.057 0.320±0.01 5±0.1 

 
 
 

At the end of incubation period, EPS was precipitated from the 
culture filtrate, then lyophilized and its weight was estimated. Also, 
the dry weight of mycelium was measured after repeated washing 
of the mycelial pellet with distilled water and drying at 70oC for 
overnight to a constant weight. 
 
 

Static culture 
 
The same previous procedure was carried out without shaking in 
rotary shaker and incubated for 15 days. 
 
 

Isolation and purification of Ganoderma applanatum 
exopolysaccharides 
 
Ethanol precipitation 
 
The culture filtrate from shaken flasks was centrifuged at 10000 g 

for 20 min and the resulting supernatant was filtered (0.45 m, 
Millipore). The resulting culture filtrate was mixed with 4 times the 
volume of absolute ethanol, stirred vigorously and kept overnight at 
4oC. The precipitated EPS was centrifuged at 10000 g for 20 min 
discarding the supernatant (Bae et al., 2000). Details for EPS 
purification and chemical structure will be presented elsewhere. 

 
 
Rheology of EPS 

 
The theological behavior of different  EPS-treatments was studied 
using cup and Bob viscometer Brookfield DV-III Rheometer, 
Rheocale 1.4 software, using USA spindle: ULA, model: RV). The 
sample was sheared in the space between the outer wall of the bob 
and the inner wall of the cup into which the bob fits. The rotation 
ranged between 100-250 rpm. The rheograms and viscosity curves 
were platted using the supplied software. This program needed to 
be supplied with two readings namely upper and lower ones of 
torque and rotation (rpm) to detect the shear thinning index (ST). 
The EPS behavior was deduced according to (ST) values as 
follows: “1” means that the system behaves as newtonian, lower 
than “1” indicates that the system is dilatant and more than “1” 
means that the system is pseudoplastic (Martin et al., 1983).   

The following formulas were used to calculate and display the 
Rheometer data after each packet of data was obtained from the 
DV-III. 
 
Viscosity (cP) = 100 x TK x SMC x Torque RPM 
Shear Rate (1/Sec) = RPM x SRC 
Shear Stress (Dynes/Cm2) = TK x SMC x SRC x Torque 
 

Where: 
 

RPM = Current Rheometer spindle speed in RPM 
TK = Model spring constant  
SMC = Current spindle multiplier constant  

SRC = Current spindle shear rate  
Torque = Current Rheometer torque in percent expressed as a 
number between 0 and 100. 
*TK, SMC and SRC are obtaining from standard known tables. 
 
 
Viscosity-concentration relationships  
 
The viscosity of purified EPS at concentrations of 0.25, 0.5, 1.5 and 
2.5% was determined at a constant temperature of 25°C. 

 
 
The effect of different levels of pH on viscosity of EPS 

 
The effect of different pH values at 4.5, 5, 5.5 6.0 and 6.5 on EPS 
at concentration of 0.25% (W/V) was tested by measuring the 
viscosity at constant temperature of 25°C (Bae et al., 2000). 

Why is pH measured against 0.25% EPS of G. applanatum? 
Because, it has been mentioned by many researchers that pH 
influences the stability of foams with protein–polysaccharide 
complexes at their interfaces and plays a vital role in ionization 
process of solutions, so it is kept as minimum as possible. 

 
 
Effect of different carbon sources on viscosity 

 
The effect of different carbon sources (arabinose, galactose, 
glucose, sucrose and carboxymethyl cellulose) on the viscosity  of 
EPS at constant concentration of 0.25% (W/V) was tested by 
measuring the viscosity at constant temperature of 25°C (Yun et al., 
2002b). 

 
 

RESULTS 
 
Glucose yeast extract peptone media (GYP) proved to be 
the more suitable for organism growth and 
exopolysaccharides production which recorded 0.320 + 
0.01 and 0.1+0.01 dry weight mg/ml under shaken and 
static conditions respectively (Tables 1 and 2).  
 
 

Rheological characterization of EPS  
 

Effect of EPS concentration on its rheology (flow 
behavior) 
 

The rheological characters of different concentrations of 
EPS (0.25, 0.5, 1.5 and 2.5%) (w/v) in distilled water 
were studied using a brook field digital DV III rheometer 
linked to a computer for processing, recording and storing 
of data. 
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Table 2. Effect of different media on exopolysaccharide production and mycelial growth in 
Ganoderma applanatum under static conditions. 
 

Media 
Mycelial dry wt. 

g/50 ml 
EPS dry wt. 

mg/ml 
Final pH 

Czapek’s medium 0.584±0.04 0.064±0.001 5.8±0.05 

Potato dextrose medium. 0.595±0.09 0.082±0.01 5.9±0.1 

Malt medium 0.386±0.02 0.05±0.005 6.1±0.1 

Glucose yeast extract peptone 1.183±0.2 0.12±0.01 5±0.1 

 
 
 

 
 

Figure 2a. Shear rate-shear stress relationships. 

 
 
 

The rheogram and viscosity curves of different EPS 
concentrations in distilled water were plotted using 
Rheocale 1.4 software computer program. The 
rheograms are presented in Figure 2a and b. It can be 
noticed that the increment of shear rates (S.R) was 
accompanied with an increase in the shear stress (S.S), 
indicating all concentrations of EPS followed dillatent 
behavior. For further confirmation of these results, the 
values of ST index (shear thinning index) as well as the 
solution   behavior   were    determined.    This    program 

(Rheocale 1.4 software program) needs to be supplied 
with two readings namely upper and lower ones deduced 
from the computer program according to ST values as 
follows: “1” means that system behaves as Newtonian; 
less than “1” indicates that the system is dillatent and 
more than “1” means that the system is pseudo plastic. 

This method, which was convenient in identifying the 
flow behavior at upper and lower shearing rates, was 
applied for every solution in this work and it was found 
that  the  ST  index  for  all  solution  was  less   than   “1”; 
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Figure 2b. The flow behavior of EPS from G. applanatum at concentration (0.25-
0.5%) as computed from Rheocale V.1.4. 

 
 
 

Table 3.  Detection of ST index of different EPS concentrations. 
 

EPS conc. (w/v) * RPM Torque % ** ST Index 

0.25 
100 2 ± 0.13 0.8 ± 0.04 

110 2.6 ± 0.2  
    

0.5 
100 2.4 ± 0.15 0.87 ± 0.06 

110 2.8 ± 0.20  
    

1.5 
100 2.5 ± 0.10 0.92 ± 0.08 

110 2.9 ± 0.30  
    

2.5 
100 2.7 ± 0.20 0.96 ± 0.09 

110 3.2 ± 0.20  
 

* ST index is shear thinning index. ** RPM means round per minutes. 
 
 
 

Table 4.  Relation between EPS concentration 
and viscosity. 
 

EPS conc. (w/v) Viscosity (cP)
**
 

0.25 1.30 ± 0.10 

0.5 1.47 ± 0.07 

1.5 1.54 ± 0.15 

2.5 1.60 ± 0.13 
 

* Data at constant (122.3) shear rate. ** cP index is 
viscosity index. 

 
 
 

indicating dillatent behavior of the system (Table 3). 
 
 

Viscosity 
 

Table 4 Indicates that viscosity of each EPS 
concentration increased with increasing S.R values which 
confirm the dillatent behavior of the different 
concentrations of EPS. It is clear that, the viscosity of 
EPS increased with increased EPS concentrations. 

Effect of different level of pH on the rheology of EPS 
 

The effect of different level of pH on the flow behavior of 
EPS was studied using Rheocale 1.4 software computer 
program. The parameters of the previous experiment 
were studied and the results are illustrated in Table 5. It 
was found that the viscosity increased with increasing 
S.R values until reaching pH value 5.5 after which it 
decreased. So, pH value affects the rheological pattern of 
EPS. Concerning the viscosity of EPS, pH=5.5 increased 
the viscosity of EPS solutions as illustrated in Table 6. 
 
 
Effect of different carbon sources on the rheology 
EPS 
 

The results of the current experiment are shown in Table 
7. It was noticed that different carbon sources affect the 
rheology of EPS and all solutions had dillatent behavior.  

Addition of sucrose increased the viscosity of EPS 
solutions (Table 8 and Figure 3).  

As summarized in Table 8, it  could  be  concluded  that

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The flow behavior of EPS from G. applanatum at concentration (0.25-0.5%) as computed from Rheocale V.1.4. 
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Table 5.  Detection of ST index of different level of pH at constant 
concentrations of EPS at 0.25% (%, w/v). 
 

pH values *RPM Torque % ** ST Index  

4.5 
100 2.0 ± 0.1 0.74 ± 0.06 

125 2.8 ± 0.2  
    

5 
100 2.1 ± 0. 2 0.84 ± 0.07 

125 3.1 ± 0. 1  
    

5.5 
100 2.4 ± 0.2 0.95 ± 0.09 

125 3.2 ± 0.3  
    

6 
100 1.15 ± 0.1 0.72 ± 0.06 

125 1.43 ± 0.2  
    

6.5 
100 1.09 ± 0.1 0.62 ± 0.05 

125 1.42 ± 0.1  
 
 
 

Table 6.  Effect of different pH values on viscosity of 
EPS at constant concentrations of EPS 0.25% (%, 
w/v). 
 

pH values * Viscosity (cP) 

4.5 1.22 ± 0.10 

5 1.34 ±  0.09 

5.5 1.54 ± 0.14 

6 1.20 ± 0.11 

6.5 1.00 ± 0.10 
 

Data at constant (122.3 1/Sec.). 
 
 
 

Table 7. Detection of ST index of different carbon sources at constant concentrations of EPS at 0.25% (%, w/v). 
 

Carbon sources (%, w/v) *RPM Torque % ** ST Index  *** cP index 

Arabinose 
100 2.4 ± 0.20 

0.74 ± 0.06 0.17 ± 0.01 
110 2.5 ± 0.15 

     

Galactose  
100 2.2 ± 0.20 

0.94 ± 0.08 0.13 ± 0.01 
110 2.5 ± 0.16 

     

Carboxy methyl cellulose (CM) 
100 2.4 ± 0.21 

0.88 ± 0.07 0.18 ± 0.01 
110 3.0 ± 0.25 

     

Glucose 
100 2.3 ± 0.14 

0.97 ± 0.08 0.22 ± 0.02 
110 2.7 ± 0.25 

     

Sucrose 
100 2.3 ± 0.20 

0.82 ± 0.07 0.26 ± .016 
110 3.1 ± 0.30 

 

*** cP index is viscosity index. 
 
 
 

sucrose addition enhanced the viscosity of EPS 
solutions, while arabinose addition decreased EPS 
viscosity. 
 
 

DISCUSSION 
 

Exopolysaccharide  and  endo  polysaccharide  produced 

by different fungi, bacteria, algae and 
endopolysaccharides are found also in plants. Their 
importance came from their applications as anti-
inflammatory and immunoactive (Lull, 2005). Also, as 
antifibrotic agent on liver fibrosis in rats (Nan et al., 
2001). Enopdysaccharides also have a hypoglycemic 
activity (Kiho, et al., 1999) and  exopolysaccharides  have  
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Table 8. Effect of different C. sources on viscosity of EPS at constant 
concentrations of EPS 0.25% (%, w/v). 
 

Carbon sources 0.25 (%, w/v) *Viscosity (CP) 

Arabinose 1.27 ± 0.1 

Galactose 1.44 ±  0.13 

Carboxy methyl cellulose 1.40 ± 0.13 

Glucose 1.41 ± 0.1 

Sucrose 1.47 ± 0.10 
 

*Data at constant (122.3 1/sec.). 

 
 
 

 
 
Figure 3. Effect of different C. sources on viscosity of EPS at constant concentrations of EPS 
0.25% (%, w/v), (CM): Carboxy methyl cellulose. 

 
 
 
a hypoglycemic activity (Jeong et al., 2001). 
Exopolysaccharides have a protective effect from 
experimental infections (Nagumo, 1973). They are 
important as thickening agents (Clementi et al., 1998).  

The obtained data indicate that, the shaken culture was 
favorable for maximum EPS production more than static 
culture. Our current data indicate that glucose yeast 
extract peptone media (GYP) is the suitable medium for 
organism growth and exopolysaccharides production 
which recorded 0.320 + 0.01 and 0.1+0.01 dry weight 
mg/ml under-shaken and static conditions respectively 
(Tables 1 and 2). Osman et al. (2014) have found that 
yeast extract and peptone led to high production  of EPS 
and mycelial biomass. However, Zapata et al. (2012) 
studied the effect of different non-conventional carbon 
sources on mycelial biomass and polysaccharides 
production in the submerged culture of Lingzhi or Reishi 
medicinal mushroom, Ganoderma lucidum, in less time, 
using non-conventional carbon sources to minimize the 
high costs of current culture media. The optimal medium 
composition was defined as (g/L): 50 of barley flour, 0.2 
of KH2PO4, 0.1 of MgSO4.7H2O, and 1 NH4Cl. Cultivated 
under this complex culture medium, the mycelial biomass 
production was 23.49 ± 0.37 g/L; the extracellular 

polysaccharides production was 2.72 ± 0.11 g/L; the 
intracellular polysaccharides production was 2.22 ± 0.06 
g/L. Fraga et al. (2014) have stated that a low peptone 
level (1.65 g L

−1
) favored mycelium biomass, EPS purity, 

but a higher supply of peptone (4.80 g L
−1

) is needed for 
maximum EPS production. Concerning the carbon 
source, Shen et al. (2013) reported that xylose is the 
suitable carbon source for maximum production of EPS 
from P.pulmonarius. 

This is almost similar to that concluded by Kim et al. 
(2003a) who studied the effect of aeration on the 
production of mycelial biomass and exopolysaccharides 
in fungus Paecilamycess sinclairii. They concluded that 
aeration is associated with higher hyphal density and 
increased EPS. 
 Due to the importance of polysaccharide, a lot off 
researchers employed their work to study the production 
of polysaccharides for their medical importance (Mizuno, 
1996). Also polysaccharides have many industrial 
importance like those of Cordyceps militaris C738 and 
Paecilomyces japonica (Sinha et al., 2001). 

 In the present investigation, the effects of different 
media under shaken conditions at velocity (150 rpm) on 
exopolysacchrides production and mycelial  growth  were  

 

 

 

 

 

 

 

 

 

 

  

 

Figure 3. Effect of different C. sources on viscosity of EPS at constant concentrations of EPS 0.25% (%, w/v), (CM): Carboxy methyl cellulose. 
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studied and also under static conditions. The results for 
shaken conditions confirmed the maximum yield of 
exopolysaccharide (0.316 mg/ml) for Ganoderma 
applanatum on GYP medium for five days, but was less 
under static conditions; the EPS was 0.1 mg/ml on GYP 
media static conditions. These results were similar with 
those obtained from Martinez et al. (1996) who found that 
the exopalysaccharid produced from  Hericium erinaceus 
and Hericium laciniatumd yield more EPS on GYP 
medium in shaken condition (100 rpm) at 25°C for 25 
days.Yun et al. (2002a) studied the EPS production using  
different media (MCM=mushroom complete medium, 
Ym= yeast extract malt medium and PMP= malt extract 
potato dextrose broth medium) to grow different edible 
mushrooms Agrocybe cylindracea, Ganoderma lucidum 
No. 1., Lentinus edodes, Pleurotus ostreatus No. 1, P. 
ostreatus No. 2 and P. sajor-caju. From their result, the 
EPS production (1158 mgL

-1
) was achieved in G. lucidum 

under shaken conditions (150 rpm) on MCM medium 
more than YM medium. The results of mycelial growth of 
various mushrooms were in the order Cordyceps militaris 
> P. ostreatus No. 1 > P. trametes. 

In the present study, the rheological property of EPS 
was described whereas, factors affecting the viscosity 
such as concentrations of EPS solutions pH level and 
carbon sources were studied. 

The flow property of different concentrations of 
experimental G. applanatum indicated that the system 
had a dillatent behavior, that is the viscosity of the system 
increased by increasing shearing rate.  

In the present work, shear thinning index measurement 
was done using Rheocale 1.4 software program at two 
readings namely high and low ones of torque and rotation 
(rpm). The experimental EPS of G. applanatum has also 
shear thinning that is, ST index <1 because its viscosity 
increased with increasing shear rate. This confirms the 
dilatants behavior of EPS. 

So, with increasing EPS concentrations the viscosity 
increased and EPS increased due to increasing biomass. 
Relatively few studies have been aimed at quantifying the 
influence of biomass concentration on rheology. 
Penicillium chrysogenum is a good example in that 
viscosity is higher when the cell is highly grown (Warren 
et al., 1995). Yun et al. (2003) concluded that viscosity of 
EPS of Cordyceps militaris was much influenced by EPS 
conc. than by mycelial biomass. In the present 
investigation, the effect of different levels of pH on the 
flow behavior of EPS was studied using Rheocale 1.4 
software computer program. It was found that it increased 
with increased pH value 5.5 after which it decreased. 
These results are similar to that obtained by Yun et al. 
2003), who study the influence of pH on broth rheology 
and EPS production. The EPS production and viscosity 
increased at pH value 6. Also, similar results were 
concluded by Wang and McNeil (1995), who reported 
that EPS production and EPS viscosity are affected by 
pH culture. 

 
 
 
 
In present study, it was found from the results that 
sucrose addition as carbon source enhanced the 
(consistency index cP) viscosity of EPS solution while 
arabinose decreased EPS viscosity. 

Yun et al. (2002b) studied the influence of carbon 
sucrose on EPS rheology of Ganoderma lucidum. They 
found that the consistency index (cP) in sucrose medium 
was markedly higher than that in starch medium while the 
higher value of flow behavior index (ST) was indicated at 
the late stationary phase in starch medium. The non-
Newtonian behavior (dilatent) is relatively predominant at 
lower shear rate and low (ST) index (Kim et al., 1983). 
 
 
Conclusion 
 
In the present study, it was found that glucose yeast 
extract peptone medium is the most suitable for G. 
applanatum growth and exopolysaccharides production. 
EPS rheology has a dillatent behavior. The viscosity of 
each EPS concentration increased with increasing S.R 
values which confirm the dillatent behavior of different 
concentrations of EPS.  pH value affects the rheological 
pattern of EPS where pH 5.5 increased the viscosity of 
EPS.  Sucrose addition as carbon source enhanced the 
(consistency index cP) viscosity of EPS solution while 
arabinose decreased EPS viscosity. These data give a 
promising application field of food application and textile 
industry. 
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