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Abstract- Lactic acid bacteria (LAB) are included in the 

groups of microbiota Beneficial; they are widely used in 

the field of biotechnology thanks to their technological 

and functional quality as well as nutritional. Accordingly, 

the objective of this study is the isolation of homolactic-

type lactic acid bacteria from three different biotopes: 

barley with traditional lben, raw milk barley and 

fermented barley, having shown a technological property 

important including the ability to grow and adapt to 

different environments, this characterization is expressed 

by measuring the optical density at 600 nm using a 

spectrophotometer. 

The isolated strains are purified on the solid MRS 

medium which is suitable for the specific search for 

lactobacilli. Initially, a pre-identification is carried out on 

the basis of the classic technique of microbiology which 

includes the study of morphological, physiological and 

biochemical character.  

The phenotypic identification of the selected strains is then 

completed by the use of an API 50CHL Medium strip (Bio-

Mérieux reference 50410) in the interest of making the 

results more reliable. Thus, the species is given 

automatically by the computer-aided database of 

"APIWEB" version (5.1). 

The results obtained revealed that the five selected strains 

are identified as lactic acid bacteria that belong to the 

species: Lactobacillus plantarum, Pediococcus spp, and 

Lactococcus lactis ssp lactis. 

 

Index Terms- Lactic acid bacteria, phenotypic 

identification, Lactobacillus plantarum, Lactococcus lactis 

ssp lactis, Pediococcus spp. 

 

I. INTRODUCTION 

                                                                                                            

actic acid bacteria synthesize their ATP through 

fermentation lactic [1] they are very diversified by 

their functional properties in biotechnology [2, 3] and 

characterized by their particular sugar metabolic activities. 

They are classified into two biochemical groups: the 

homolactic pathway, the final product of which is 

essentially lactic acid, and the heterolactic pathway, which 

produces in addition to lactic acid, other compounds such 

as ethanol, acetate, and CO2 [4]. 

 In this present work, we were interested in the isolation of 

lactic strains from: barley with traditional lben, barley 

with raw milk and fermented barley. The choice of strains 

is based on three steps. First, the pre-selection of isolated 

strains using a morphological study and a study on the 

presence of respiratory enzymes. Then, the selection is 

completed by physiological tests based on the effect of 

different environments on the growth of the selected 

strains, tolerance to low temperatures is a sought 

criterion for application in improved products [5]. Finally, 

pre-identification at the genus stage is supported by 

biochemical tests. The identification of strains retained at 

the species stage is accomplished by studying the 

metabolism of hydrates of carbon in an API gallery 

consisting of 50 wells containing carbohydrates and their 

derivatives (heterosides, polyalcohols, uronic acids). 

II. MATERIALS AND METHODS 

II.1. Isolation and purification of lactic strains 

A series of decimal dilutions is made from each sample [6] 

the seeding is done in depth, the isolation is carried out on 

the MRS medium (Man Rogosa and Sharpe) [7, 8]. Seeded 

Petri dishes are homogenized and incubated for 24 hours at 

30°C [9]. Purification is performed by streaking [10] after a 

successive series of transplanting [11] until macroscopically 

and microscopically homogeneous and identical colonies 

are obtained. The strains are preserved on MRS agar 

medium which is tilted in test tubes at +4°C [12]. A 

duplicate is stored in Eppendrof tubes containing MRS broth 

medium supplemented with 30%sterile glycerol at -20°C 

[13, 14].  

II.2. Phenotypic identification of selected lactic strains 

A. Morphological study 

Purified strains are examined by the first based test on the 

visual observation of the colonies directly with the naked 

L 
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eye [15] followed by microscopic observation based on 

Gram stain using crystal violet, lugol, acetone alcohol, and 

fushin [16, 17] As for the second, the test consists of 

checking whether the strain has the catalase enzyme [18] 

cytochrome oxidase [19] and nitrate reductase [15, 19]. 

B. Physiological study 

The test is predicated on the search for a respiratory mode 

on VF agar (meat-liver) [20] completed by researching the 

ability to grow at different temperatures [21, 22] and at 

different NaCl concentrations [21, 23]. The growth of the 

lactic strains is determined by measuring the optical density 

[24] using a type spectrophotometer (UV-2004 Power / 

110/220V-50/60Hz). The reading is made at 600 nm 

against an uninoculated control. 

C. Biochemical study 

 Pre-identification at the genus stage 

The test is based on fermentative type research which is 

interpreted by the presence or absence of gas production 

during glucose fermentation [25, 26, 27] then, the pre-

identification is completed by the study of mobility on the 

Mannitol-Mobility medium [28], investigation of the use of 

citrate as the sole carbon source on Simmons citrate agar [29] 

and the production of acid from the fermentation of various 

sugars (put according to their availability) in a classic tube 

gallery [30]. 

 Identification at the species stage  

The classification of the selected strains is made according 

to the ability to degrade the various carbon sources using 

the API 50CHL Medium gallery from Bio-Mérieux, France 

(reference 50410). The bacterial suspension is prepared 

from the harvest of young colonies (18 to 24 hours) by 

swabbing until a density at turbidity equal to that of the 

standard 2 McFarland standard is obtained. The latter is 

seeded on the CHL 50 medium prepared without glucose, 

without meat extract and added bromocresol purple as an 

indicator. 

0.1 ml of inoculum is placed in the micro-tubes which 

contain 49 sugars [31]. The cupules of the gallery are 

covered with a thin layer of sterile paraffin oil to ensure 

anaerobic conditions. Then, they are deposited sterilely in 

the incubation box sprayed with sterile distilled water in 

the cells at the bottom to create a humid atmosphere. 

Incubation is done at 35°C ± 2°C. Thus, the reading is 

carried out at 24 and 48 hours. The identification of the 

species is given automatically thanks to a digital profile 

by the computer-aided database of "APIWEB" version (5.1) 

[32]. 

III. RESULTS AND DISCUSSION 

Forty-two strains of lactic acid bacteria were obtained from 

three samples: barley with traditional lben, barley with 

raw milk, and fermented barley. 

Beforehand, the study focused on the selection of lactic 

strains which present a metabolic activity of the homo-

fermentative type. For this reason, twenty-two hetero-

fermentative strains have been eliminated since they are 

capable of producing compounds other than lactic acid 

[33], because they can damage the fermentation products 

through gaseous or alcoholic alterations. This 

interpretation is in agreement with the work of Gänzle M.G 

[34]. It is also noted that all the strains which presented a 

positive catalase are discarded. 

The second criterion sought is the ability to adapt to a 

certain environmental influence. Therefore, five lactic strains 

coded by (SC1, SC2, SC3, SC4, SC5) were the subject of this 

study. In addition, the phenotypic identification revealed 

that there are three species namely: Lactobacillus plantarum, 

Pediococcus spp, Lactococcus lactis ssp lactis. This taxonomy 

is synchronized with that of Klein G [35] and Stiles M.E [36]. 

- Morphological, biochemical and physiological 

characterization of strains retained lactics 

First of all, the results of the morphological test showed 

that the appearance of the colony of the selected strains is 

round or lenticular in shape with different colors and 

varying sizes (photo 1). In addition, these strains are gram 

positive, immobile, of different shapes: bacillus, 

coccobacillus and cocci (photo2), and which possess neither 

nitrate reductase, nor cytoc hrome oxidase, nor catalase. 

These results are consistent with those of Mathialagan M 

[37], Asfour H.A [38], Gaspar P [39], Pringsulaka O [40], Ao 

X [41], and De Vos P [42]. 

 

Picture 1: Macroscopic appearance of three species of 

lactic acid bacteria isolated on MRS medium.  

 
 

Picture 2: Microscopic observation of different form of 

lactic strains (Magnification X100). (a) Cocobacillus  
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(b) Cocci (c) Bacillus. 

The works of Coeuret V [43] assured that the determination 

of cell morphology is not sufficient to indicate the genus of 

the strain studied. Indeed, the biochemical analyzes 

presented in table 1 have illustrated that all the strains do 

not possess citrate-permease and produce neither hydrogen 

sulphide nor CO2 during the fermentation of glucose. This 

makes it possible to appreciate the energy metabolism used 

by the strains studied, and to classify them in the groups of 

homo-fermentatives. These results are in line with those of 

Bennani S [44], Zhang S [45] and Thompson JK [46]. It 

should be noted that they are also all capable of fermenting 

various sugars such as glucose, lactose, fructose, dextrose, 

galactose and mannose, while the fermentation of other 

sugars is variable from species to species.  

Table 1: Results of the morphology and biochemical study 

of five selected strain 

* (+) positive result, (-) negative result, (+/-) intermediate 

result, (H.F) homo-fermentative. 

 

Furthermore, the results of the physiological study proved 

that all the strains are anaerobic but aerotolerant [38]. In 

addition, the property of tolerating certain environment is 

interpreted by the growth which appears in the tube as a 

homogeneous cloudiness and concentrated at the bottom in 

the liquid MRS medium [47]. Indeed, the values of the cell 

concentration set out in table      2 ensure that the five strains 

studied are resistant to salt stress since they are able to live 

in the presence of different concentrations of NaCl: 2%, 4% 

and 6%. Similarly, the cell density values presented in the 

same table show that these strains are also able to grow at 

different temperatures, namely: 15, 25, 35.45 and 55°C. 

This interpretation conforms to that of Badis A [48] and 

Samelis J [14]. 

However, the optimal growth temperature of all the strains 

studied is between 25°C and 35°C. On the other hand, low 

growth is marked at 15°C and 55°C. Though, the growth 

results announced at 45°C vary depending on the strain. 

Thus, better growth is recorded at 35°C. for all strains. Table 2 

also illustrates this point. Therefore, according to the work of 

Yelnetty A [49] and Pelmont J [50] strains SC1, SC2, SC3, 

SC4, SC5 are classified in the group of mesophils. 

Table 2: Influence of temperature and NaCl concentration 

on the growth of the strains studied. 

In this regard, the evolution of the growth of the five 

strains studied at 35°C is followed by the measurement 

of the optical density at 600 nm as a function of the 

incubation time per hour. The results of the latter are 

presented in curve 1.  

 

Curve1: Monitoring of the evolution of strain growth (SC1, 

SC2, SC3, SC4, and SC5) at 35±2°C for 24 hours of 

incubation. 
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Characters studied Lactic Strain 

SC1 SC2 SC3 SC4 SC5 

Colony shape Round Lenticular Lenticular Round Round 

Colony size Small Domed Small so small Small 

Color of the colony Whitish 

with 

yellow 

reflection 

Whitish 

with 

brown 

center 

Whitish Greyish Whitish 

Colony outline Regular Regular Regular Regular Regular 

Cell shape Coco- 

bacillus 

Bacillus Cocci Cocci Cocci 

Gram type + + + + + 

Catalase - - - - - 

Oxidase - - - - - 

Citrate utilization - - - - - 

Production of H2S - - - - - 

Production of CO2 - - - - - 

Study of mobility - - - - - 

Fermentation type H. F H. F H. F H. F H. F 
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Glucose  + + + + + 

Mannitol + +/- + +/- +/- 

Sucrose  + +/- +/- +/- +/- 

Sorbose  +/- +/- +/- +/- +/- 

Amidon + +/- +/- +/- + 

Lactose  + + + + + 

Arabinose  +/- +/- + +/- + 

Fructose  + + + + + 

Dextrose  + + + + + 

Maltose  + +/- + + + 

Xylose  +/- +/- +/- +/- +/- 

Raffinose  + + - +/- +/- 

Agarose  +/- +/- +/- +/- +/- 

Galactose  + + + + + 

Mannose  + + + + + 

 

Parameters studied 

Optical density at 600nm after 48 hours of 

incubation 

SC1 SC2 SC3 SC4 SC5 

 

 

Growth 

temperature 

 

15°C 0.33 0.37 0.20 0.18 0.36 

25°C 1.82 0.88 1.56 1.37 1.08 

35°C 1.94 1.57 1.86 2.47 2.00 

45°C 0.45 0.56 1.36 1.74 1.39 

55°C 0.22 0.30 0.21 0.19 0.18 

 

NaCl concentration 

2% 0.41 1.50 0.73 0.77 0.73 

4% 1.04 1.13 0.55 0.54 0.56 

6% 0.40 0.37 0.47 0.48 0.48 
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The five strains selected are classified on the basis of 

phenotypic properties, the results of the morphology, 

physiological and biochemical study make it possible to 

indicate that there are three genera, namely: Lactobacillus, 

Pediococcus, and Lactococcus, this taxonomy is identical 

with that of Axelsson L [51] and Holzapfel W.H [52]. 

The results shown in photo 3 revealed that strains SC1, SC2, 

SC3, SC4, SC5 bind to the following species: Lactobacillus 

plantarum (99.8%), Lactobacillus plantarum (99.4%), 

Lactococcus lactis ssp lactis (82.7%), Pediococcus spp 

(87.8%), Lactococcus lactis ssp lactis (98.2%), successively. 

According to König H [53], De Almeida J [54] and Ceapa C 

[55], the study of the fermentation profile of sugars by the 

API 50 CHL gallery is considered as the basis for the 

identification of lactic acid bacteria. Furthermore, Ozgan D 

[56] also mentioned that this test guarantees the results. 

 

Picture 3: Phenotypic identification of three species of 

lactic acid bacteria by the API 50CHL         gallery.  

(a) Lactobacillus plantarum, (b) Pediococcus spp,  

(c) Lactococcus lactis ssp lactis. 

 

IV. CONCLUSION 

By way of conclusion, among the twenty homolactic strains 

selected, only five (5) strains isolated from: barley with 

traditional lben (SC1, SC2), raw milk barley (SC3, SC4) 

and fermented barley (SC5), which have ensured the 

desired physiological character, the ability to grow at a 

temperature of 25 ° C with better performance is a target 

parameter in the field of food biotechnology. Thus, this 

explanation is consistent with the work of [5]. 

Indeed, the identification by the study of phenotypic 

character gave: Lactobacillus plantarum (SC1, SC2), 

Lactococcus lactis ssp lactis (SC3), Pediococcus spp (SC4), 

and Lactococcus lactis ssp lactis (SC5). These species found 

are among the most important lactic acid bacteria applied in 

the food and pharmaceutical industries. In this direction, 

König H [53] and Bernardoa MP [57] assert this remark. 
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