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Abstract 

The strains Lactobacillus paracasei IL2 and Lactobacillus plantarum IL3 were identified, 
through the usage of MicroLog system. It was established that glucose is the glucide through which 
the maximum quantity of exopolysaccharides is obtained, namely 201 mg/L, by using MRS. The other 
glucides tested were lactose and sucrose. The quantity of glucose at which the maximum quantity of 
exopolysaccharides is obtained was 10%, resulting 240 mg/L, at 48 hours of fermentation. The 
capacity of biosynthesis was also tested at different values of pH and temperature, resulting that the 
maximum activity is obtained at 370C and pH 7.                                                                                                                   
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Introduction 
  

Many microbial strains produce exopolysaccharides. A special importance is granted 
to the polysaccharides produced by the probiotic strains of lactic bacteria. These polymers 
have a special importance in food industry because they successfully replace the thickening 
and jellification agents. Generally it is considered that the usage of some  highly 
exopolysaccharide producing strains improve the rheologic properties of the product in which 
they are used. Their synthesis is directly influenced by the carbon source available in the 
culture medium. [1] Besides the type of the used glucide, a significant role is also held by its 
concentration. In literature, concentrations of over 10% are mentioned in order to obtain 
significant productions. All these depend on the ability of the strain used, namely the ability 
to form the respective polyglucidic chains.  
 The strains of lactic bacteria synthesize two types of exopolysaccharides : 
homopolysaccharides and heteropolysaccharides. In the case of homopolysaccharides, there is 
a glucide that repeats, and for heteropolysaccharides, different monoglucides are repeating. A 
special importance is granted to homopolysaccharides which contain fructose. This is due to 
the fact that it acts as probiotic, compared to other microbial strains.[2] Some 
exopolysaccharides  produced by the strains of lactic bacteria have an important role in the 
stimulation of the immune system, in the decrease of the cholesterol level or against ulcer.[3] 
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 The polysaccharides produced by the strains of lactic bacteria have an important role 
in alimentation as agents of thickening, jellification, or water-binding agents. [4, 5] Moreover, 
the effect of their synthesis is the increase of the rheologic properties of food.  
 Besides all these, the role played in biofilm formation is added, that is an important 
aspect at the intestinal level. [6]. 
            The aim of this study is represented by the determination of the species of the two 
strains of Lactobacillus used and their  capacity of exopolysaccharides synthesis. Different 
carbon sources (glucose, lactose and sucrose) were tested and the optimal concentration of the 
carbon source was determined. In the second part of the study, the influence of pH and of 
temperature on the synthesis of exopolysaccharides by both strains was determined. [7] 
 
Materials and methods 
 

Biologic material. Two strains of lactic bacteria of Lactobacillus type (Lactobacillus 
sp. IL2, Lactobacillus sp. IL3)  were used to make the proposed studies. The two strains from 
the collection of the Faculty of Biotechnologies were kept at -820C, in MRS with 20% 
glycerol. The revitalization of all strains was made through two successive cultivations on 
MRS medium. Their identification was made through the usage of BIOLOG MicroLog 
System release 4.2., as they are grown in anaerobiosis. 

Conditions of cultivation. In the first part of the study it was determined for each strain 
what carbon source (glucose, lactose, sucrose) determines the obtaining of a greater quantity 
of exopolysaccharides, as well as the maximum time of fermentation. Once the glucide was 
established, the optimal concentration was determined by increasing the value to 5, 10, 15 and 
20%. All tests were made beginning with the standard medium MRS and through replacing 
glucose with lactose and sucrose. The tests were developed for a period of 72 hours, at 370C, 
with samples taken at each 24 hours. [8] 

Moreover, it was tested the influence of temperature on the synthesis of 
exopolysaccharides, through the cultivation at temperatures of 30, 35, 37, 40, 42, 450C. 
Similarly, it was also determined the effect of pH on the synthesis of exopolysaccharides, 
through cultivation at values of pH of 2, 4, 6, 7, 8 and 10.     

Lactic acid determination. The acidity was determined by titration with sodium 
hydroxide 0.1N, following the correspondence: 1 ml NaOH 0.1N = 0,009008 g lactic acid. 

The isolation and determination of the quantity of exopolysaccharides. Each sample 
was kept for 10 minutes at 1000C in a Memmert drying stove, after which it was cooled on an 
ice bath. The precipitation of proteins was performed by adding15% trichloroacetic acid. The 
cells of the microorganism and the proteins were removed by centrifuging at 5.000 rpm, for 
10 minutes in a Hettich EBA 32R centrifuge, with cooling. The exopolysaccharides 
synthesized were precipitated from the resulted supernatant  by adding two volumes of 100% 
ethanol. The mixture was maintained overnight at 40C and the polysaccharide was removed 
by centrifuging with the same centrifuge at 13.000 rpm, for15 minutes. [1] 
 
Results and discussions 
 
 The first phase of the study was represented by the taxonomic framing of the two used 
strains. From the first dendrogram (Figure 1) resulted a 87% similitude of between the strain 
Lactobacillus sp. IL2 and Lactobacillus paracasei. On the other hand, from the second 
dendrogram (Figure 2) resulted a 99% similitude between the strain Lactobacillus sp. IL3 and 
Lactobacillus plantarum. Thus, it resulted a strain - species, Lactobacillus paracasei IL2, 
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largely used for preparations destined for human use. The second strain - species, 
Lactobacillus plantarum IL3, is newly introduced in the category of human use. 
 

 
Figure 1. The dendrogram of Lactobacillus sp. IL2 strain using the software of the system Microlog System 
release 4.2. 

 
Figure 2. The dendrogram of Lactobacillus sp. IL3 strain using the software of the system Microlog System 
release 4.2. 

 The influence of the carbon source (glucose, lactose, sucrose) on the two strains of 
Lactobacillus was studied through the determination of the optical density, lactic acid 
production and exopolysaccharide biosynthesis. The results are presented in Table 1.  
 It results that glucose is the best for the strain Lactobacillus paracasei IL2, through 
the usage of the 3 carbon sources, which is in agreement with data reported by other authors 
[1]. It can be noticed a maximum of 201 de mg/L at 48 hours of fermentation. For lactose and 
sucrose the maximum quantity of exopolysaccharides, of  122 and respectively 117 mg/L, can 
be noticed at 24 hours of fermentation,.  

From the presented data results that the usage of glucose, compared to the other two 
carbon sources, determines the obtaining of a  exopolysaccharide  production of 
approximately 50% higher.   

The usage of glucose also leads to obtaining the maximum value of the optical 
density, at 48 hours of fermentation.  

This means that the synthesis of exopolysaccharides develops during the logarithmic 
growth phase. For lactose and sucrose, the synthesis of exopolysaccharide takes place in the 
first part of the logarithmic growth phase. This finding results from the fact that the growth 
phase still continues after obtaining the maximum quantity of polysaccharide. The synthesis 
of lactic acid follows the profile of the synthesis of exopolysaccharide. The exception is when 
using glucose if no synchronization exists. 
. 
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Table 1. The influence of carbon source on the synthesis of exopolysaccharide     
 
 

Strain Time  
(hours) 

O.D.  
(600 nm) 

Lactic acid 
(%) 

Exopolysaccharide 
(mg/L) 

Carbon source – Glucose 
24 5,95 1,12 59 
48 7,4 0,53 201 Lactobacillus 

paracasei IL2 
72 7,3 0,84 63 
24 2,27 1,46 40 
48 6,15 2,22 92 Lactobacillus 

plantarum IL3 
72 6 1,72 31 

Carbon source – Lactose 
24 3,2 1,31 122 
48 6,83 1,04 91 

Lactobacillus 
paracasei IL2 

72 7,18 1,31 64 
24 1,38 0,4 33 
48 6,1 1,16 33 

Lactobacillus 
plantarum IL3 

72 7,11 1,18 3 
Carbon source - Sucrose 

24 2,34 2,54 117 
48 3,36 1,74 82 

Lactobacillus 
paracasei IL2 

72 3,7 1,38 76 
24 0,29 0,26 41 
48 1,3 1,32 30 

Lactobacillus 
plantarum IL3 

72 1,16 1,26 7 
 

Once the optimal carbon source was established, namely glucose, which determined 
maximal polysaccharides biosynthesis, the examination of the influence of glucose 
concentrations on polysaccharides synthesis was continued. The results are presented in Figure 
3 and Figure 4. 
 The tests were made for both strains: Lactobacillus paracasei IL2 and  Lactobacillus 
plantarum IL3.  

The biggest quantity of synthesized exopolysaccharides was obtained at a 
concentration of 10% glucose after 48 hours of fermentation for both strains. Irrespective of 
the quantity of polysaccharide used  the maximum value was obtained after  48 hours of 
fermentation. 

  

 

Figure 3. The influence of glucose 
concentration on the synthesis of 
exopolysaccharides  for the strain 
Lactobacillus paracasei IL2 
(temperature 370C, pH 7) 
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Figure 4. The influence of glucose 
concentration on the synthesis of 
exopolysaccharides  for the strain 
Lactobacillus plantarum IL3 
(temperature 370C, pH 7) 

 
 

Figure 5. The influence of 
temperature on the synthesis of 
exopolysaccharides  for the strain 
Lactobacillus paracasei IL2 in MRS 
with 10% glucose (pH 7) 

 
 

Figure 6. The influence of 
temperature on the synthesis of 
exopolysaccharides  for the strain 
Lactobacillus plantarum IL3 in MRS 
with 10% glucose (pH 7) 

Figure 7. The influence of pH on the 
synthesis of exopolysaccharides  for 
the strain Lactobacillus paracasei IL2 
in MRS with 10% glucose 
(temperature 370C) 
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Figure 8. The influence of pH on the 
synthesis of exopolysaccharides  for 
the strain Lactobacillus plantarum 
IL3 in MRS with 10% glucose 
(temperature 370C) 

 
 In the case of cultivation at different values of temperature it cannot be noticed an 
increase of the quantity of the synthesized exopolysaccharide, compared to that at 370C. The 
same thing can be noticed in the case of pH. At pH 7 the maximum quantity of synthesized 
polysaccharide is obtained.  

We conclude that the optimal temperature and pH values for polysaccharide 
biosynthesis are 37 and respectively pH 7. Significant decreases can be observed when there 
are variations in temperature and pH values. 

Significant decreases of the synthesis can be noticed when d  both at the increase, as 
well as at the decrease of the values of temperature and pH. These findings are valid for both 
strains tested.  
 In the case of cultivation of the strain Lactobacillus paracasei IL2, at 35 and 400C 
(Figure 5), the synthesis decreases with approximately 92% for both values of temperature. 
For the strain Lactobacillus plantarum IL3, Figure 6, it can be noticed a decrease with 60% 
of the synthesis of exopolysaccharides, at the same values of temperature. 
 From Figure 7 it results that the decrease or the increase of pH with one unit 
determines a decrease with approximately 75% of the sythesis of exopolysaccharide, for the 
strain Lactobacillus paracasei IL2. For the strain Lactobacillus plantarum IL3, (Figure 8), 
the decrease of pH with one unit reduces the synthesis of exopolysaccharides also with 
approximately 75%. The increase of pH with one unit, determines a decrease of over 90%. 
These findings are made at 48 hours of fermentation, when under the conditions presented the 
strains have a maximum synthesis. 
 Analysis of the obtained data shows that both strains produce significant quantities of 
exopolysaccharides, if the carbon source (glucose) has 10% concentration. Moreover, some 
differences result, related to the multiplication of the strains at different concentrations of 
glucose. The most significant difference is that the biggest quantity of biomass (expressed 
through optical density) is obtained at 10% glucose. The results are similar to the literature 
data. [8, 9] This is also correlated with the obtained quantity of exopolysaccharides. At carbon 
source (glucose) concentrations above 10%  the quantity of the obtained biomass remains 
constant and the exopolysaccharides synthesis decreases. 
 
Conclusions 
 
 In conclusion the two strains were identified as  Lactobacillus paracasei IL2 and 
Lactobacillus plantarum IL3. The two strains are capable to produce exopolysaccharides, 
when the carbon source differs, in MRS medium. A variation of the quantity of glucides 
between 2 and 10 % determines an increase of the exopolysaccharide quantity synthesized by 
both strains. This is also correlated with an increase in the quantity of obtained biomass. An 



The identification and the influence of different glucides on the production of exopolysaccharides  
at the strains Lactobacillus sp. IL2 and Lactobacillus sp. IL3 

 

Romanian Biotechnological Letters, Vol. 15, No. 3, 2010                   5239 

over 10% increase of the glucide quantity does not lead to a similar increase of the synthesis 
capacity of the strains or of the number of viable cells. 
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