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Abstract  
In recent years, scientific community has focused its attention on the microflora of home-made dairy products as 

a source of new candidate-probiotic strains. In a prospective 3-year study a collection of 78 Lactobacillus ssp. 

was established. One of the main steps for their further application requires their precise and accurate 

identification. For this purpose, six of the isolates were subjected to identification with Biolog system. A 

phenotypic fingerprint for each of the strains was obtained, resulting in identification to species level with high 

accuracy: Lactobacillus hamsteri (2 strains), Lactobacillus fermentum (2 strains), Lactobacillus delbrueckii ssp. 

lactis (1 strain), Lactobacillus salivarius ssp. salicinus (1 strain). Due to the similar nutritional and growth 

requirements of LAB, further verification of the obtained results is needed.  

 

Practical applications  

To be applied in practice, each bacterial strain must be identified and well-characterized. In addition to classical 

microbiological methods, faster and more automated methods based on the biochemical capabilities of strains are 

now widely used. 
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Introduction 
 

Representatives of Lactobacillus genus include a 

heterogeneous group of Gram-positive, immobile, 

facultative anaerobic or microaerophilic rod-shaped, 

non-spore-forming bacteria that differ significantly 

in morphological, physiological, biochemical and 

genetic terms (Lee & Salminen, 2009). They are 

almost ubiquitous, as lactobacilli can in fact be 

isolated from both dairy products, acidic 

sourdoughs, vegetables, fruits and beverages, as 

well as from animals and humans – as part of the 

microflora of the oral cavity, respiratory, 

gastrointestinal and urogenital tract (Liu, 2003). The 

beneficial effects of lactobacilli include health 

improvement by regulating the balance of the 

intestinal microflora and boosting the immune 

system, synthesizing various nutrients, lowering 

blood cholesterol, reducing the risk of certain 

diseases, and etc. (Lee & Salminen, 2009). In 

addition, their ability to synthesize lactic acid and 

other metabolic products that contribute to the 

aroma, consistency, nutritional value and microbial 

safety of fermented foods determines their wide 

application in industry (Georgieva & Danova, 2013; 

Settanni & Corsetti, 2008). These properties are 

strain-specific, requiring a more detailed study of 

each candidate-probiotic strain (Kassa et al., 2014).  

Analyses of microbial population in traditional dairy 

products are usually difficult since the most rapid 

tests are designed to detect and identify clinical 

isolates (Truu et al., 1999). However, some semi-

automated systems have been improved and adapted 

for LAB and successfully applied in the dairy 

environment. The Biolog system is a universal 

system, capable of identifying and characterizing 

more than 2650 types of bacteria, yeasts and molds 

based on their ability to absorb different sources 

(carbon and nitrogen substrates, organic and fatty 

acids, and etc.). It is easy to work with and allows 

simultaneous analyses of a large number of isolates 

and their phenotypic identification at species and 

subspecies level. 

The aim of the present study is to identify to species 

level various Lactobacillus species, isolated from 

different traditional Bulgarian dairy products with 

potential for further application as probiotic strains. 

 

Materials and methods 
 

Microorganisms, used in the experiments 

Six strains of genus Lactobacillus ssp., isolated from 

three traditional fermented dairy products – yoghurt, 

katak and white-brined cheese, have been used in the 

present study. They are part of the newly-created 

laboratory collection of UCTM- Sofia, Bulgaria 

(Nemska, 2015). 

 

Auxiliary materials 

The biochemical profile of LAB studied was 

determined by the rapid microbiological 

identification system of "Biolog"– АN MicroPlate 

(Biolog, USA) (Biolog Inc., 2001). 

 

Chemicals and reagents 

In the present study, MRS (de Man, Rogosa & 

Sharpe) culture media, used for the cultivation of 

lactobacilli, was supplied by HiMedia (India). 

 

Methods for analysis 
The tested LAB strains are cultured in MRS agar 

medium at 37°C for 48-72h in order to obtain pure 

cultures. Using a sterile swab, a single colony is 

taken and an aseptic cell suspension is prepared. The 

turbidity of the microbial suspension is determined, 

using a densitometer (Biolog, USA), with about 

65% turbidity, used for the purposes of the 

experiment. The inoculated with freshly prepared 

suspension 96-well plate (AN Microplate) is 

incubated for 22 h at 37°C in an Anaerobic Jar 

GasPak 100 Anaerobic Systems (BD Bioscience, 

USA). The plate is read by the automated Biolog 

system and determined by comparing the intensity 

of the staining of the wells (resulting from the 

reduction of the dye nitrobluetetrazolium chloride) 

with a control sample. Using the software, a 

comparison of the resulting biochemical profile with 

database and identification of the microbial isolate is 

performed. 

 

Results 
 

For the identification of a selected group of six 

newly-isolated LAB strains, the rapid identification 

system Biolog was used. It is based on conducting 

96 test-reactions to assimilate a large set of carbon 

sources, which allows a precise differentiation of the 

investigated bacteria with a high probability rate 

74.0-99.9% (Moraes et al., 2013), comparable to that 

of molecular methods. 

Comparison of the biochemical profile (Fig. 1) of the 

microorganisms tested revealed that each of them 

utilized the typical for genus Lactobacillus carbon 

sources: dextrin, D-fructose, α-D-glucose, maltose, 
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maltotriose, 3-methyl-D-glucose, palatinose, α-

hydroxybutyric acid, D, L-lactic acid, L-lactic acid, 

inosine and uridine. With respect to the other 

substrates, the strains showed a different 

assimilation capacity as a result of intra-species 

differences. 

Strains Lb. hamsteri 4V and BS41 possessed the 

specific ability for the species to assimilate 

cellobiose, mannitol, D-melibiose, sorbitol and etc. 

However, there were some differences between 

them. Strain 4V utilized better D-trehalose, salicin 

and amigdaline, and was also the only one of the two 

strains that could ferment N-acetyl-D-galacto-

samine, glucose-1-phosphate and stachyose to a 

high degree, and in low degree - α-ketovaleric acid, 

D-melezitose, L-threonine, L-serine and i-erythritol. 

On the other hand, strain BS41 showed better 

abilities in the uptake of pyruvic acid, and it was the 

only one which could ferment fumaric acid and 

adonitol. 

Comparing the biochemical capabilities of strains of 

species Lb. fermentum, strain 9V showed some 

advantages over strain S4. It was observed a high 

fermenting ability of α-ketovaleric and α-

ketobutyric acid and stachyose, in contrast to strain 

S4 in which such abilities are missing. Furthermore, 

it ferments better gentiobiose, D-cellobiose and β-

methyl-D-glucoside. At the same time, strain S4 is 

characterized by a high degree of N-acetyl-D-

glucosamine utilization. 

Besides typical carbon sources for Lb. salivarius 

such as galactose, mannitol, sorbitol, sucrose and 

trehalose, isolate KC2 had the ability to ferment 

some atypal substrates such as N-acetyl-D-

galactosamine, D-gluconic acid, glucose-1-phos-

phate, glucose-6-phosphate and L-rhamnose. Unlike 

other strains, isolate KC2 alone could utilize L-

methionine and L-alaninamide to a lesser extent. 
Strain Lb. delbrueckii ssp. lactis OC2 assimilated 

sugars like glucose, lactose, maltose, melibiose, 

salicin, amigdaline, fructose and mannose. It also 

possessed some atypical abilities, such as the 

assimilation of D-mannitol. 

Based on the ability to assimilate different substrates 

included in the Biolog system, the species belonging 

to 6 of the studied LAB isolates (strains 4V, 9V, S4, 

OC2, BS41 and KC2) is determined. The results 

obtained with the corresponding probability rate are 

presented in Table 1. 

From the results obtained, it could be concluded that 

the strains are identified to species level with a high 

probability rate, as in four of them (strains 4V, S4, 

OC2 and KC2) it is over 99%.  

Because of the great similarity in the nutritional and 

growth requirements of many LAB, biochemical-

based methods are often inconclusive for their 

differentiation and identification. Differences 

between sequencing and phenotypic test results are 

observed not only in LAB (Paveljšek et al., 2014), 

but also in other bacteria (Gomes et al., 2008; 

Moraes et al., 2013).  

 

Discussion 
 

To be applied in practice, each bacterial strain has to 

be identified and well-characterized. In addition to 

classical microbiological methods, faster and more 

automated methods based on the biochemical 

capabilities of strains are now widely used. 

The Biolog system is a unique plate, used for Gram-

positive bacteria which allows to analyze the 

fermentation of 96 carbohydrates. The obtained 

results showed that the investigated strains 

possessed the ability to assimilate the typical for 

genus Lactobacillus carbon sources. However, some 

differences between strains are observed. Besides 

the typical carbon sources for Lb. salivarius, isolate 

KC2 had the ability to ferment L-rhamnose. Studies 

of Li et al. (2006) also confirmed the presence of 

high fermentation capacity against rhamnose in 

strains Lb. salivarius ssp. salicinus JCM 1045 and 

CCUG 47171 isolated from GIT and dental plaque. 

The strain Lb. delbrueckii ssp. lactis OC2 also 

possessed some non-species-like abilities, such as 

the absorption of D-mannitol. 

Characterization of strains based on the use of 

different carbon sources indicates that some of them 

have different metabolic properties compared to 

typical Lactobacillus species. This is consistent with 

a previous study, which found that the intracellular 

diversity of LAB can be found even when strains are 

isolated from the same products (Arboleya et al., 

2011). At the same time, differences in their 

assimilation capabilities may be associated with the 

acquisition or loss of genes coding for certain 

metabolic pathways in LAB (Douillard et al., 2013). 

The results obtained from the identification of 

lactobacilli with the Biolog system are characterized 

by a high probability rate (over 99%). Unlike them, 

Pyar & Peh (2014) established 61% probability 

when identifying Lb. acidophilus from commercial 

milk. However, according to the study of Moraes et 

al. (2013) the Biolog system is not particularly 
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sensitive in the identification of Lb. plantarum 

strains, which are usually the dominant microflora in 

our lactic acid products. This required the use of 

molecular methods to confirm the identification of 

the strains studied. 

 

Conclusion 
 

With the help of the Biolog system 6 LAB strains 

from our previously obtained collection were 

selected for identification to species level by the 

Biolog system. They were characterized as 

representatives of species Lb. hamsteri, Lb. 

fermentum, Lb. salivarius and Lb. delbrueckii with 

high probability. However, the Biolog system is still 

not reliable enough to be used as the only method for 

identification of bacteria from complex natural 

sources which requires the use of molecular methods 

in order to confirm the identification of the 

investigated strains. 
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(B) 

 

Figure 1. Biochemical profile of the investigated LAB:  

(A) strains Lb. hamsteri 4V, Lb. fermentum 9V and S4;  

(B) strains Lb. delbrueckii ssp. lactis OC2, Lb. hamsteri BS41 and Lb. salivarius ssp. salicinus KC2 

Legend: Grade of utilization of carbon sources: 0.5-1.0 – full utilization; 

 0.25-0.5 – partial utilization, 0-lack of utilization; 
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Table. 1. Identification of LAB by using Biolog system 

 

№ Strain Microorganism Type of dairy product Probability, % 

1. 4V Lactobacillus hamsteri Yoghurt 99.4 

2. 9V Lactobacillus fermentum Yoghurt 97.5 

3. S4 Lactobacillus fermentum Katak 99.7 

4. OC2 Lactobacillus delbrueckii ssp. lactis White-brined cheese 99.8 

5. BS41 Lactobacillus hamsteri White-brined cheese 80.5 

6. KC2 Lactobacillus salivarius ssp. salicinus White-brined cheese 99.1 

 

 

 

 

 

 


