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ABSTRACT 

Probiotics are living micro-organisms which have a positive impact on the survival of their hosts. 

Curd's nutrient properties have long piqued the medical community's attention. Curd has been a 

popular milk based commodity in India since the dawn of time. Lactic acid bacteria were derived 

from different curd samples and their probiotic ability was studied in this research. On the basis 

of the catalase assay and gram staining, a total of 8 lactic acid bacteria were isolated. Many of the 

isolates tested positive for gram and negative for catalase. They all had a lot of probiotic promise. 

Both species were shown to be immune to low pH (pH 3) and concentrations of 0.3 percent bile 

salts. They were shown to have antibacterial action toward three laboratory species with high 

antibiotic tolerance. 
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1. INTRODUCTION 

Probiotics are living microorganisms (mostly 

bacteria) that are identical to the bacteria of the 

human gut. Probiotics are also known as beneficial 

bacteria or healthy bacteria.1 People will get them 

in the form of food additives and products. 

Probiotics are bacteria that are comparable to 

those produced naturally in people's guts. They 

can be used as complementary and alternative 

medicine (CAM).2 According to the World Health 

Organization and the Food and Agriculture 

Organization of the United Nations, probiotics are 

‘microbes that, if administered in adequate 

amounts, impart a health benefit on the host’.3 

Probiotics are bacteria that are identical to those 

found naturally in people's guts, especially 

in breastfed infants' guts. Some traditional 

probiotics, like Saccharomyces boulardii, are 

yeasts rather than bacteria. Fermented foods and 

cultured milk products are examples of probiotic 

foods that date back to ancient times.4  

     Probiotics are common for a number of 

reasons. Interactions between a human and the 

microorganisms in his body, as well as 

interactions within microorganisms, may be 

critical to a person's health and well-being. Some 

people take probiotics that help with antibiotic 

side effects like discomfort, stomach cramps, 

vomiting and diarrhea. Similarly, some people use 

them to help with lactose sensitivity symptoms.5  

     Lactic acid bacteria (LAB) are gram-positive, 

rod-shaped, non-motile bacteria that can be found  
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in fruit, soil, water, and plants. They are naturally 

found in the gastrointestinal and respiratory 

tracts of humans and animals. They can usually 

thrive in both aerobic and anaerobic conditions. 

They feed on lactose and contain lactic acid as a 

byproduct in milk, that lowers the pH and 

denatures or ferments the casein protein.6 While 

LAB are commonly used as a starter culture in the 

food industry for the production of fermented 

foods such as dairy, meat, fish, cereals, fruit, and 

vegetables, they are also commonly found in non-

fermented foods and are considered safe by the US 

Food and Drug Administration (FDA).7 

     Obtaining new probiotic bacteria strains from 

rare and novel conventional food sources with 

satisfactory practical, technical, and medicinal 

potential is currently a major focus in the food and 

pharmaceutical industries.8 Additionally, there's 

been an increase in global demand in the use of 

functional foods/nutraceuticals containing 

possible probiotic microorganisms, with an 

international market worth more than US $28.8 

billion. Food science and technological 

advancements are supplying the food industry 

with more efficient methods to monitor and 

enhance the nutritional characteristics and 

structure of food items, allowing for the 

development of functional foods with probiotics 

that have benefits above nutritive value.9,10 

     Lactobacilli play a significant role in gut 

microflora regulation and can help deter 

pathogenic bacteria from growing by developing 

antimicrobial compounds. They are grown 

naturally in foods and can be used as biological 

preservatives. Owing to a drop in pH, demand for 

substrates, and the production of antimicrobial 

compounds such as lactic acid, acetic acid, 

hydrogen peroxide, and carbon dioxide in addition 

to bacteriocins, LAB has a wide range of inhibitory 

activity. Lactic acid bacterial species with reported 

health benefits, such as Lactobacillus rhamnosus, 

Lactobacillus casei, and Lactobacillus johnsonii 

were developed as probiotics in the past 

years. .11,12 

     The objective of this research was to see 

whether isolated lactobacilli from various curd 

samples had an antagonistic effect against three 

standard strains of Staphylococcus aureus, 

Pseudomonas aeruginosa, and Escherichia coli.      

2. MATERIAL AND METHODS 

Five different curd samples were obtained from 

local source of Hyderabad, Telangana. Biochemical 

tests were used to identify strains of Lactobacillus 

cultures. MRS Agar (Sigma Aldrich, Hyderabad) 

was used to isolate Lactobacillus cultures. Gram 

stain, catalase, ammonia development, growth at 

various temperatures (15–37–45°C) and various 

sugar fermentations were all investigated. 

2.1 Isolation of Lactic Acid Bacteria (LAB) 

Lactic acid bacteria are derived from curd 

obtained from various dairy products sources. 

Specimens were tested in sterile ice bottles and 

held in an icebox until they were sent to the lab 

for examination. The curd samples were 

submerged and dissolved in sterile saline before 

being spread plated into selective medium (MRS) 

and incubated anaerobically for 24 hours at 37°C. 

Using the streak plate procedure, the picked 

colonies were purified. The purified bacterial 

strains were held at -80°C in sterile reconstituted 

skim milk supplemented with 15% glycerol and 

stored at -80°C. 

2.2 Gram Staining and Motility 

Using a gram staining kit, the isolated bacteria 

were analyzed under a compound microscope at 

magnifications of 10x, 45x, and 100x. Motility 

testing was done using the hanging-drop wet 

process. To check the bacteria's locomotion, the 

slides were examined under a light microscope at 

45x magnification.13 

2.3 Physiological and Biochemical 

Characterization 

2.3.1 Growth at Various Temperatures 

Pure colonies grown on MRS agar were inoculated 

into tubes containing MRS broth and incubated at 

15°C, 30°C, and 45°C for 24 hours in anaerobic 

jars. If turbidity was detected after 24 hours, the 

results were considered positive.13,14 

2.3.2 Gas Production from Glucose 

A modified MRS broth was prepared for this 

examination, with ammonium sulfate replacing 
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ammonium citrate. The solution was then pumped 

into Durham tube-containing tubes and sterilized. 

The pure colonies were then cultivated on agar 

inoculated in this medium and incubated in 

anaerobic jars at 35°C for 3 days. The outcome 

was considered positive if CO2 was derived from 

the fermented glucose.14 

2.3.3 Arginine Hydrolysis Test 

For this experiment, a foundation MRS broth 

medium was made without beef extract but with 

0.3 percent arginine and 0.2 percent ammonium 

citrate. The colonies from the basal medium then 

were inoculated into the prepared medium and 

incubated at 35°C for 72 hours in anaerobic 

barrels. Nessler's reagent (K2HgI4) was used to 

continue the research.15 

2.3.4 Carbohydrate Fermentation 

The Marroki (2011) process was used to assess 

sugar fermentation using eight separate sugars 

(mellibiose, cellobiose, lactose, sucrose, raffinose, 

gluconate, salicine, and arabinose).16 

2.3.5 Catalase Test 

A single isolated colony was streaked on a glass 

slide and a drop of 3 percent hydrogen peroxide 

was introduced to it to carry out the test. The 

exuberance of oxygen implied that the bacteria 

had responded positively to the catalase test.17 

2.3.6 Salt Intolerance Test 

Salt tolerance was measured in MRS broth by 

adding 2, 4, and 6.5 percent sodium chloride 

(w/v) and incubating at 37°C according to 

Menconi's (2014) process.13 

2.4 Resistance to Low pH 

The tolerance to bile was determined using a 0.3 

percent (w/v) intestinal bile concentration and a 4 

hour food stay period in the small intestine. MRS 

medium with a bile concentration of 0.3 percent 

(w/v) was inoculated with a lactic acid bacteria 

culture overnight. On MRS agar, viable colonies 

were counted every hour of incubation time, and 

development was tracked at 0D620.13,19,20 

2.5 Antimicrobial Activity 

The disc diffusion process, as defined by 

Hassanzadazar et al. (2012) was used to evaluate 

the antimicrobial activity of the lactic acid bacteria 

isolates. Nutrient Agar (20 mL) was poured onto 

the dishes. On the surface of nutrient agar, 

pathogenic strains (Staphylococcus aureus, 

Pseudomonas aeruginosa, Escherichia coli) were 

distributed. Before inserting the extract 

impregnated paper disks on the surfaces, the agar 

plates inoculated with test organism were 

incubated for 1 hour. For antimicrobial activity 

testing, three sterile papers blank disks of 6 mm 

diameter were mounted on the surface of an agar 

tray, which was inoculated with indicator strains 

of 10 15 μL of filtered supernatant and Lactobacilli 

pellets. The plates were incubated at 37°C for 24 

hours after being held at 4°C for 30 minutes to 

allow diffusion on the assay content. Calliper was 

used to quantify the inhibition zones in 

millimetres.20 

2.6 Resistance to Antibiotic 

Antibiotic behavior of isolates was checked by 

spreading the fresh overnight cultures thinly on 

the surface of Rogosa agar plates using sterile 

cotton swabs. For antibiotic diffusion, antibiotic 

paper discs were placed on agar plates at 4°C for 

30 minutes. Streptomycin and gentamycin 

antibiotic disks were included. Control discs were 

dipped in distilled water. After that, the plates 

were anaerobically incubated for 24 hours at 

37°C. The width of the region of inhibition was 

measured, as well as the diameter of the disks.20 

3. RESULTS 

3.1 Isolation of Lactic Acid Bacteria (LAB) 

The 6 extracted curd samples yielded a total of 8 

lactic acid bacteria. These curd samples came 

from a variety of animal and commercial sources. 

LAB isolates were labeled A, B, C, D, E, F, G, and H 

based on physiological and biochemical 

characteristics. 

3.2 Gram Staining and Motility of Isolates 

Under an electronic microscope with 

magnifications of 10x, 50x, and 100x, the gram 

staining technique was performed and observed 

for the presence of different isolates. Many of the 

isolates were gram-positive and found to be non-

motile (Fig. 1). 
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Fig. 1: Gram staining of isolated LAB species 

3.3 Physiological and Biochemical 

Characterization of Isolates 

All studied isolates were grown at 37and 45°C, 

while isolates from D, E, and F were grown at 

15°C, according to biochemical characterization. 

All of the isolates tested produced no ammonia 

from arginine and no gas from glucose. The 

findings of carbohydrate fermentation 

experiments were used to identify lactobacillus 

strains. Table 1 lists the products of carbohydrate 

fermentation. The isolates were identified as 

Lactobacillus lactis, Lactobacillus fermentum, 

Lactobacillus leichmannii, Lactobacillus 

rhamnosus, Lactobacillus casei, Lactobacillus 

delbrueckii, Lactobacillus brevis and Lactobacillus 

acidophilus. All isolates tolerated NaCI 

concentrations of 2, 4, and 6.5 percent and were 

found to be catalase negative.  

3.4 Resistance to Low pH 

Five isolates were shown to be pH 3 tolerant in 

the current study. Lactobacillus rhamnosus has 

shown tremendous pH tolerance. The isolates that 

survived at pH 3.0 were sent on to the next stage 

of testing. Table 2 shows the results. 

3.5 Resistance to Bile Salt 

According to the findings, all of the isolates were 

resistant to a concentration of 0.3 percent bile 

salts, with Lactobacillus delbrueckii being much 

more resistant than the others. Table 2 shows the 

results. 

3.6 Antimicrobial Activity 

Three pathogenic strains were tested and all 

of the isolates showed antimicrobial activity. 

The zone of inhibitions' diameters was 

calculated (Table 3). The Lactobacillus 

delbrueckii strain has a strong inhibition zone. 

3.7 Antimicrobial Activity 

Except for Lactobacillus rhamnosus, all of the 

isolates have demonstrated antibiotic resistance 

to ciprofloxacin, streptomycin, and gentamycin. It 

was determined to measure the inhibition zone 

(Table 3). 

4. DISCUSSION 

Researchers have been attempting to replace toxic 

medicines with natural products for a long time. 

To prevent or cure infections, different natural 

materials and technologies are now being used. 

One of these techniques is the use of probiotics.21 

Lactobacilli and bifidobacteria are natural 

intestinal flora that perform an important role in 

the health by avoiding intestinal infection, 

decreasing cholesterol, stimulating the immune 

system, and lowering the risk of colon cancer. 

Probiotic bacteria develop lactic acid and organic 

acids, lower the pH of the atmosphere, and 

attempt to keep many bacteria from growing.22 

Table 1: Fermentation products and identification of isolated species of LAB  

Isolate Fermented Products Species 

A Lactose, sucrose, salicine Lactobacillus lactis 

B Mellibiose, sucrose, raffinose and gluconate Lactobacillus fermentum 

C Cellobiose, lactose, sucrose and salicine Lactobacillus leichmannii 

D Mellibiose, cellobiose, gluconate, salicine and arabinose Lactobacillus rhamnosus 

E Lactose, sucrose, gluconate and salicine Lactobacillus casei 

F Sucrose Lactobacillus delbrueckii 

G Mellibiose, gluconate and arabinose Lactobacillus brevis 

H Cellobiose, lactose, sucrose, salicine Lactobacillus acidophilus 
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Table 2: Survival of isolates in pH 3 and 0.3 % bile salts 

Isolate 

Survival in pH 3 Survival in 0.3 % Bile Salts 

OD at 620 nm at different Time 

Interval (hour) 
OD at 560 nm at different Time Interval (hour) 

0 1 2 3 0 1 2 3 4 

A 0.58 0.57 0.57 0.57 0.3 0.27 0.29 0.25 0.24 

D 0.31 0.32 0.30 0.30 0.7 0.65 0.59 0.57 0.55 

E 1.01 0.98 0.97 0.97 0.6 0.58 0.55 0.52 0.51 

F 0.98 1.01 0.99 0.99 0.42 0.4 0.38 0.35 0.33 

G 0.71 0.69 0.69 0.68 0.35 0.34 032 0.28 0.26 

Table 3: Antimicrobial and Antibiotic Resistance of Isolates  

Isolate 

Antimicrobial Resistance Antibiotic Resistance 

Diameter of Inhibition Zones (mm) 

Staphylococcus 

aureus 

Pseudomonas 

aeruginosa 

Escherichia 

coli 
Ciprofloxacin Streptomycin Tetracycline 

A 9 10 8 R R 13 

D - - 7 14 R 22 

E 13 12 8 R R R 

F 10 8 11 R R R 

G 7 - 8 R R R 

     Boris et al. (2001) discovered that lactobacilli 

strains derived from dairy products would 

prevent the development of P. aeruginosa, E. coli, 

and Salmonella typhimurium, which had the most 

inhibitory effect.23 

     Different probiotic LAB can be identified using 

a variety of techniques. The following experiments 

were used in this investigation: carbohydrate 

fermentation, gas generation from glucose, 

arginine hydrolysis, development at various 

temperatures, and acid and bile salt tolerance. 

     Guessas and Kihal (2004) isolated lactic acid 

bacteria from goat milk in the Algerian arid 

region, reporting that all isolates were gram 

positive, catalase negative, and non-spore 

forming.24 In the current research, eight different 

lactic acid forming bacteria were isolated from 

various curd samples. All of the strains were gram 

positive, non-spore producing, and catalase 

negative in just a handful of them. 

     Lactic acid bacteria, according to Zourari et al. 

(1992), are facultative anaerobes that favor 

anaerobic environments. Since they are unable to 

synthesize porphyrins, they are unable to produce 

cytochromes or catalase. Oxygen is often used to 

make hydrogen peroxide, which is poisonous to 

lactic acid bacteria and cannot be broken down by 

catalase. Catalase is an enzyme used in aerobic 

species that breaks down hydrogen peroxide in 

the following way,25 

                 

     Our investigation revealed that the isolates 

from the Lactobacillus genus lacked the catalase 

enzyme. 

     Different strains of lactic acid bacteria were 

isolated from camel milk by Ahmed and Kanwal 

(2004). They found that all of the strains were 

non-motile.26 All of the 8 isolates from various 

curds grew in a confined stab line and were also 

non-motile. 

     Forouhanden et al. (2010) isolated lactic acid-

producing bacteria from a variety of common and 

regional cheeses and yoghurts.27 Carbon sources 

were used to assess the biochemical 

characterizations of all the isolates. Durham's tube 

was stated to produce acid rather than gas during 
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glucose fermentation. During the fermentation of 

glucose acid, all eight isolates did not produce any 

gas in the Durham's tube. After a glucose 

fermentation test, the bacterial cultures were 

shown to be homo-fermentative. 

     One of the most important selection criterions 

for probiotic strains is their resistance to low 

pH.28 They must travel through stressful 

gastrointestinal conditions to enter the small 

intestine. All isolates were tested to see if they 

were immune to pH 3.0 after 3 hours. During 3 

hours of incubation, all of the isolates tested were 

able to survive at pH 3.0. pH resistance was higher 

in Lactobacillus rhamnosus than in other strains. 

     The strains were tested to see if they could 

withstand the bile salt. While the bile 

concentration in the human gastrointestinal tract 

varies, the average intestinal bile concentration is 

thought to be 0.3 percent (w/v) and the stay time 

to be 4 hours.29 Strains were observed in 0.3 

percent of the bile during the 4 hour stay. The 

results revealed that after four days of exposure, 

all isolates retained their viability with a 

negligible reduction in viable counts to a bile 

concentration of 3% (w/v), and that Lactobacillus 

delbrueckii was more tolerant than the others. 

Correspondingly, Mulaw et al. (2019) discovered 

that at 0.3 percent (w/v) bile salt, all lactic acid 

bacteria isolated from fermented olive could 

expand and survive. One of the key factors for in 

vitro identification of potentially probiotic 

bacteria and essential points for microbes is their 

ability to survive in bile salt conditions.30 

     The cell free supernatants of different 

lactobacillus strains were tested for antimicrobial 

activity against five pathogenic bacterial strains 

(Pseudomonas aeruginosa, Staphylococcus 

aureus, and Escherichia coli) by using disc 

diffusion method. The antimicrobial activity of 

cell free supernatants from various lactobacillus 

strains was examined using the disc diffusion 

system against three pathogenic bacterial strains 

(Pseudomonas aeruginosa, Staphylococcus aureus, 

and Escherichia coli). One of the functional 

properties used to describe probiotics is the 

synthesis of antimicrobial compounds such as 

organic acids, short chain fatty acids, and 

bactenocins.31 The antimicrobial activities of 

supernatants and cell free supernatants were 

investigated in this analysis at a concentration of 

10 µl/disc. The results of the disc diffusion 

method revealed that the extract had varying 

degrees of antimicrobial activity against the 

various strains examined. This is in accordance 

with Bassyoun et al. (2012), who found that 

Lactobacillus strains screened against Salmonella 

thyphimurium, E. coli, and Salmonella typhi were 

effective. Many of the isolates studied had 

antibacterial activity toward pathogenic 

bacteria.32 

     Resistance was determined using antibiotic 

discs of Ciprofloxacin, Streptomycin, and 

Tetracycline, as well as the normal disc diffusion 

process. Calipers were used to measure the 

inhibition region in millimeters. Lactobacillus 

casei, Lactobacillus delbrueckii, and Lactobacillus 

brevis were found to be antibiotic resistant. LAB 

and lactobacilli have been isolated and 

characterized from conventional products around 

the world in recent years, and their antagonistic 

activity against different pathogens has been 

tested by many scientists. Lactobacilli and other 

bacteria, for example, can kill pathogens by a 

variety of pathways, including competitive 

exclusion, which results in food safety. 

5. CONCLUSION 

The antagonistic effects of bacteria-produced 

compounds on a wide variety of microorganisms 

play a significant role in preserving food and 

people's health, according to the findings of this 

research. These bacteria can also be grown to 

make a variety of foods and pharmaceuticals. They 

can also be used to make modern dietary 

supplements as well. As a result, increasing the 

consumption of probiotic-rich dairy products, as 

well as identifying and producing foods with the 

best and most efficient lactobacilli, is encouraged 

as part of a healthy diet. 
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