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Abstract: The researchers found that probiotics contain microorganisms belonging to genus: 

Streptococcus, Lactobacillus, Bacillus, Aspergillus, Saccharomyces, Enterococcus, 

Pediococcus, enzymes (lactoperoxidase, gluconase, nonspecific enzymes) and rumen 

extracts. In this study, commercial probiotic bacteria known as "Linex" were used as samples. 

Cultural characteristics of these probiotic bacteria have been isolated and studied. It has been 

found that solid culture medium (nutritional gelose) favored the growth and development of 

bifidobacteria better than the liquid nutrient medium (nutrient broth). Thus, the number of 

bifidobacteria resulting from direct counting with Thoma chamber was of 7890 cells. 
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1. INTRODUCTION 

 

It is well known that probiotics have their origins since 1903 when Metchnikoff in his studies observed the 

beneficial effects of yogurt consumption. Named like organism or substances that contribute to the microbial 

balance of the intestine by Lilly and Stillwell (1965) then by Parker in 1974, probiotics as bifidobacteria were first 

discovered and isolated from the feces of a newborn. Clinical studies releaved that are common constituents of the 

human intestinal microbiota [1, 2].   

 

Probiotics are defined by FAO (2001) as "living microorganisms which, when administered in optimal doses, 

confer a benefit to the host." So, it is obvious that a real probiotic must accomplish certain conditions. First of all, 

at the time of probiotics ingestion, it is necessary for the microorganisms to be "alive". Secondly, it is necessary 

to ingest a dose high enough to be effective. The recommended dose is closely related to clinical documentation, 

which must be based on. Thirdly, probiotic microorganisms ingested must have a beneficial effect on the host. 

Most probiotic microorganisms are bacteria belonging to the genus Lactobacillus and Bifidobacterium. The uses 

of probiotics are multiple, new valences being discovered thanks to modern study technologies. Known as friendly 

bacteria, probiotics help to restore intestinal flora after antibiotic treatment, are recommended in intestinal transit 

disorders: indigestion, flatulence, constipation and diarrhea etc. The rhythm of our everyday life often imposes a 

chaotic lifestyle with much stress and an unbalanced diet, all of which directly affecting the health of digestive 

tract and, last but not least, of the body [3-5].   

 

Probiotics are used in animal feed to prevent digestive disturbances, to increase the immunity and the zootechnical 

performance. Nowadays, numerous probiotic preparations are commercially available, these being based on 

microorganisms of genus: Streptococcus, Lactobacillus, Bacillus, Aspergillus, Saccharomyces, Enterococcus, 

Bifidobacterium, Pediococcus, on enzymes (lactoperoxidase, gluconase, nonspecific enzymes) and rumen extracts 

[6-8].   
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Published studies recommend characterization of probiotic strains in antibiotic resistance models, metabolic 

activities, and side effects during studies on human, incidents to consumers, probiotics generating excessive 

immune stimulation in susceptible persons and gene transfer (FAO/WHO 2002). Additionally, it is recommended 

to evaluate the lack of probiotic strain infectivity in immuno-compromised animals, to increase confidence in the 

probiotics safety. If the strain belonging to a known species would produce a toxin and would have a hemolytic 

potential, it should also be tested for these characteristics. In Europe, the strains belonging to the species 

Bifidobacterium animalis have obtained safety status in 2008 by the European Food Safety Authority (EPSA) [9- 

11].   

 

Bifidobacterium animalis BB-12 is the best studied probiotic from the Bifidobacterium group. It is described in 

more than 300 scientific publications, of which more than 130 are clinical trial publications, being tested in clinical 

trials for over 25 years in preterm and elderly patients who received a dose of 100 colony-forming units (CFU) per 

day. Bifidobacterium animalis BB-12 has been shown in numerous clinical trials that it had beneficial effects on 

the health of gastrointestinal tract as well as on immune system health [12-14].  

 

This paper presents several aspects of probiotic bacteria: their isolation from Linex market products, cultural 

observations, Gram staining, quantitative determinations and optimizing of nutrient medium in order to increase 

their biomass. Linex products first appeared in Slovenia in 1982 and are produced by Lek now part of Sandoz. The 

composition of Linex products includes three types of live lyophilized lactic acid bacteria, all of which being 

naturally found in normal intestinal microflora: Lactobacillus acidophilus, subsp. gasseri; Bifidobacterium 

infantis; Enterococcus faecium (Sandoz International GmbH, Holzkirchen Germany). 

 

 

2. EXPERIMENTAL  

 

2.1. Materials and methods 

The working material used in this paper was the complex of probiotic bacteria from Linex group (Sandoz Pharma 

Services S.R.L, Bucuresti, Romania). Each Linex capsule contains at least 1.2x107 CFU (colony-forming unit) of 

live lyophilized bacteria according to the manufacturer's prospectus [14].  

 

In order to isolate, to grow and to develop these microorganisms, as well as to study their morphological, cultural 

and biochemical properties, a series of devices and culture media were used from Laboratory of Microbiology, 

Phytopatothology and Plant Physiology, Department of Biology, Ecology and Environmental Protection. The 

devices used were: microscope (Euromex, The Netherlands), autoclave (Raypa, 28 AES model), laminar flow 

hood (V 700 model), Thoma counting chamber, slides. The culture media [15] used were: the nutrient broth (g/L) 

(peptone 5.0 g/L; meat extract 3.0 g/L; NaCl 5.0 g/L) and gelose nutritive (g/L) ([14]. peptone 5.0 g/L; meat extract 

3.0 g/L; NaCl 5.0 g/L, agar: 15.0 g/L). The culture media were autoclaved for 15 minutes at 121°C. Final pH was 

7.0 ± 0.2 at 25°C.All reagents used were analytical pure and were purchased from Sigma Aldrich (Redox Lab 

S.R.L, Bucuresti, Romania). 

 
The number of bacteria in Linex products developed on culture media is reported in volume units (mL) and can 

be determined by several techniques [15, 16] presented below.  

  

a. Quantitative determination by direct counting after 48 hours from inoculation 

This technique is based on direct counting of cells under the microscope lens and involves the using of special 

blades - Thoma blade or Bürcker-Türck blade. The number of micro-organisms in one milliliter of sample is 

calculated according to the following formula: 

 

                                                                𝑥 =
𝑎∙4∙106

𝑏
                                                                               (1) 

 

where: x is number of bacteria (cells) / mL of liquid; a -number of cells counted in squares taken into account (in 

principle five squares); b - number of squares in which counting was made (in principle 5•16 = 80 squares); c - 

dilution of the examined liquid; 4•106 - coefficient for result expression at 1 mL. 

 

b. Quantitative determination by CFU (colony-forming unit)  

By identification of CFU technique, the number of viable cells is indirectly determined by counting the colonies 

that appear on the surface or in the depth of a culture medium:  
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                                                                      𝐶𝐹𝑈 = 𝑀 ∙ 𝑐 ∙ 10                                                                        (2) 

 

where: M is arithmetic mean of the colonies counted on three plates inoculated with the same dilution; c - inversion 

of the dilution from which the inoculation was made; 10 - reporting coefficient of results at 1 mL. 

 

c. Qualitative determination by pure isolation of Linex probiotic bacteria 

In order to isolate in pure culture a bacterial species of the developed culture media, the dissemination technique 

of the studied product on solid media was used (Figure 1).  

 

 
Fig. 1. Isolation of Linex probiotic bacteria in pure culture. 

 

d. Qualitative determination by Gram staining procedure of Linex probiotic bacteria 

Gram staining procedure is the widest used in microbiology and serves for diagnostic purposes, it being the first 

step in bacteria determination. 

 

The required materials for this procedure are: 0.2% methyl violet; Pfeiffer fuchsin; alcohol-acetone 9:1 v/v; Lugol 

solution having the following composition: 200 mL distilled water, 2 g KI (potassium iodite), 2 g I (iodine). 

 

 

3. RESULTS AND DISCUSSION 

 

a. Determination of the total number of cells by direct microscopic counting technique 

The experimental protocol consisted in the development of bifidobacteria in nutrient broth media followed by their 

counting. The major disadvantage of the method is the impossibility of differentiating the living cells from the 

autolyzed ones (Figure 2). 

 

          
Fig. 2. Counting probiotic bacteria with Thoma camera. 

 

Table 1 presents the results obtained on the number of probiotic bacteria on the two culture media, obtained by the 

microscope direct counting technique, by using Thoma camera. 

 

Table 1. Number of probiotic bacteria obtained by the direct counting technique. 

Sample Dilution 
No bacteria / mL 

Nutrient broth culture medium Gelose nutritive culture medium  

P1 10-1 5086 7890 

P2 10-2 3408 5892 

P3 10-3 2093 3110 
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It can be seen that the number of probiotic bacteria (live and autolyzed cells) developed on gelose nutritive culture 

medium is significant to all three dilutions (10-1, 10-2, 10-3). 

 

b. Quantitative appreciation using CFU (colony-forming unit)  

According to the data obtained by the colony-forming units counting technique (CFU / mL), probiotic bacteria 

have developed on both media, this demonstrating that the nutritional requirements of these species are satisfied 

in both situations. This method of quantitative appreciation of only the viable number of probiotic bacteria (average 

of the three determinations) recorded the values presented in Table 2. 

 

Table 2. Number of Linex probiotic bacteria by colony-forming units method identifying. 

Sample 

(100 µL) 

CFU /mL 
Average CFU /mL 

R1 R2 R3 

Nutrient broth 234000 242000 314000 230000 

Gelose nutritive 252000 267000 296000 238333 

 

It can be seen that the difference provided by the growing conditions is insignificant, 2 % for the classical culture 

media used (nutrient broth / gelose nutritive) (Figure 3). 

 

 
Fig. 3. Average of Linex probiotic bacteria (CFU / mL) grown on culture media. 

 

c. Qualitative determination by pure isolation of Linex probiotic bacteria 

The colonies of probiotic bacteria isolated from Linex by proper microbiological technique are yellow cream, with 

small round colonies (Figure 1). From the aspect at the colonies looks like Lactobacillus (Figure 1) but is needed 

supplementary tests for exactly identify on species.  

 

d. Qualitative determination by Gram staining of Linex probiotic bacteria  

One of the objectives of this case study was Gram staining procedure and the observation on microscope of Linex 

probiotic bacteria. Gram staining procedure of Linex probiotic bacteria is presented in Figure 4. 

 

 
Fig. 4. Gram staining procedure of Linex probiotic bacteria. 

 

According the Gram staining procedure and observation to microscope of Linex probiotic bacteria, it can be 

observed that studied bacteria were Gram positive (Figure 5). 
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Fig. 5. Microscope images (40X) of Linex probiotics  

 

 

4. CONCLUSIONS 

 

Researches on "Linex" group of probiotics allowed their isolation in the laboratory and the observation of cultural 

aspects on culture medium (nutrient broth and gelose nutritive). Distinct colonies with different yellow cream 

nuances were observed on solid media. Both culture media used allowed the growth of Linex probiotic bacteria in 

a relatively close number, both media supplying the necessary nutrients. According to Gram staining procedure, it 

was found that Linex probiotic bacteria are Gram-positive bacteria. 

 

This study on Linex probiotic bacteria will be continued with researches concerning the variations of culture 

medium components and the influence of certain parameters (temperature, pH) on their growth and development. 
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