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Abstract 

 

Background and Objective: Bacillus coagulans are spore-forming probiotics that provide 

health benefits when consumed in adequate amounts. Therefore, they can be added to 

functional foods to enhance their nutritional values. The aim of the present study was to 

investigate stability of Bacillus coagulans BCP92 in various functional foods during food 

processing and storage conditions as well as genetic stability study of the strain using DNA 

fingerprinting method. 

Material and Methods: Bacillus coagulans BCP92 was incorporated into a range of 

functional foods and beverages such as instant coffee, tea, sweet corn soups, oatmeal, upma, 

gummies, brownies, ice creams, non-alcoholic beverages, chocolates, peanut butter and 

shrikhand. Viability of the bacteria was assessed using pour plate method under various 

processing and storage conditions. Genetic stability of B. coagulans was assessed using DNA 

fingerprinting. 

Results and Conclusion: The viability was shown in food processing conditions of teas 

(99.97%), coffees (99.45%), sweet corn soups (99.36%), oatmeal (98.81%), upma (99.57%), 

gummies (99.67%) and brownies (98.14%). In food-storage conditions, relative viability was 

as follows: fruit juices (98.91%), lassi (98.72%), energy drinks (98.70%), cold coffees (99.29%), 

milk chocolates (99.87%), white chocolates (100.13%), dark chocolates (99.20%), shrikhand 

(99.04%), ice creams (99.45%), and peanut butters (98.32%). Furthermore, DNA fingerprinting 

showed genetic stability of the probiotic B. coagulans BCP92. In conclusion, B. coagulans 

BCP92 has shown good viability in various food processing and storage conditions. 

Moreover, it is genetically stable, thus making it a good candidate for addition to functional 

foods. 
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1. Introduction 

The potential health benefits of probiotics, which 

involve improving gut microflora, have been a topic of 

scientific interests for many years. However, it has only 

recently begun to receive scientific assessments [1]. 

Probiotics are living microorganisms that confer health 

benefits to the host when consumed in sufficient quantities 

[2]. Several studies have revealed that consumption of 

probiotics decreases risks of antibiotic-associated diarrhoea 

[3], symptoms of irritable bowel syndrome (IBS) [4], risks 

of lactose intolerance [5] and constipation [6] and risks of 

carcinogens and helps in decreases of obesity and 

enhancement of immune responses and decreases of 

cholesterol levels [7]. To confer the specific health benefits 

of incorporated probiotics in food products, the 

recommended adequate levels of probiotics (106–107 

CFU.ml-1) should be provided in the final products [8]. 

Preserving viability of the probiotic cultures in foods until 

the end of shelf life is an important criterion for providing 

effective probiotic food products [9]. It has been observed 

that the viability of most probiotic bacteria is lost during 

processing and storage conditions. Furthermore, only a 

limited number of bacteria can survive harsh conditions of 
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the gastrointestinal tract (GIT) [10]. An effective way to 

deliver probiotic bacteria includes incorporation of them 

into food products, making it easier for the consumers to 

maintain their gut health, considering that many people 

choose probiotic food products instead of probiotic capsules 

and pills [11].  

Awareness of the importance of maintaining gut health 

has led to great increases in demands for probiotic foods. 

Probiotics are either used as starter cultures in combination 

with traditional starters or alone and incorporated into dairy 

products, where many functional characterisations are 

improved by the addition of probiotics. However, there are 

several challenges linked to function and stability of the 

probiotics in dairy products [12]. It is generally accepted 

that probiotic products should include a minimum 

concentration of 106–107 CFU.g-1 or CFU.ml-1 and a total 

concentration should be 108–109 CFU.g-1 consumed daily to 

exert the probiotic effects [13,14]. Numerous probiotic 

foods include dairy products such as ice creams, fermented 

milks, frozen desserts, yoghurts, cheeses, milk powders and 

cheesecakes, [12,15,16], as well as non-dairy products such 

as oat drinks, commercial fruit juices, soya milks [17–19]. 

However, spore-based Bacillus-based probiotics have 

shown higher survival rates than those others have. In a 

study by Hashemi et al. [20], it was observed that survival 

rates of the samples with B. coagulans were higher than 

those with Lactobacillus acidophilus. Similarly, Soares et 

al. detected that the Bacillus strains, which included 

probiotic characteristics, showed a greater viability than that 

the probiotic strains of Bifidobacterium and Lactobacillus 

did [21]. Stability of probiotics is always a concern during 

the storage and processing conditions. The present study 

focused on the stability assessment of Bacillus coagulans 

BCP92 under various food processing and storage 

conditions to assess its potential as a probiotic addictive for 

enhancing the nutritional values of food products. 

Furthermore, assessment of genetic stability of the strain 

was carried out using DNA fingerprinting method. 

2. Materials and Methods 

2.1 Microbial culture 

Bacterial spores of Bacillus coagulans BCP92 (MTCC 

25460) used in this study were produced at Pellucid 

Lifesciences, India. Concentration of the prepared B. 

coagulans spores was 150 billion CFU.g-1 (11.146 log 

CFU.g-1). Standard pour plate technique was used to assess 

the total viable bacterial count. The B. coagulans spores 

were thoroughly mixed in the food product and incubated at 

75 °C for 30 min using water bath, followed by rapid 

cooling down to below 45 °C. Suspension was serially 

diluted in sterile peptone water. An appropriate quantity of 

diluents was poured into a sterile petri plate and mixed with 

molten glucose yeast extract BC agar (Hi media M2102, 

India) in triplicate. Plates were incubated at 40 °C for 48–72 

h. The mean of these viable counts was expressed as log10 

CFU.g-1. All the Chemicals and reagents were purchased 

from Merck, Germany, and the microbiological media were 

purchased from Hi Media, India. 

2.2 Assessment of the stability of Bacillus coagulans 

BCP92 under food processing conditions 

The B. coagulans BCP92 was added to a variety of food 

products and beverages such as instant coffees, teas, sweet 

corn soup powders, oatmeal, upma, cornflakes, gummies 

and brownies to assess its stability under certain processing 

conditions. The B. coagulans BCP92 stability under food 

processing conditions was studied by comparing the initial 

count with that after the processing conditions.  

2.2.1 Instant coffees and teas 

Instant coffee (7.5 g) and tea (1.9 g) powders were mixed 

with 14 mg each of B. coagulans powder. The prepared 

mixtures were dissolved in 100 ml of hot water (80–85 °C). 

Samples from tea and coffee were collected at 0 and 30 min 

and viable counts of B. coagulans BCP92 were analysed 

using standard pour plate method. 

2.2.2 Sweet-corn soup powders and oatmeal 

Briefly, B. coagulans BCP92 (14 mg) was mixed 

uniformly with sweet-corn soup powder (10 g.serving-1) and 

oatmeal (100 g.serving-1) separately. Mixture was cooked in 

150 ml hot water (80–85 °C).  Cooked samples were 

collected at 0 and 30 min to analyse the viable cell count of 

B. coagulans BCP92 using pour plate method. 

2.2.3 Upma and cornflakes 

Ready-to-eat breakfast upma and cornflakes were 

purchased from a local market. Upma (50 g·serving-1) was 

added into warm water (80–85 °C) and cooked for 2 min. 

Then, 14 mg of B. coagulans BCP92 were added to the 

mixture, stirred well and cooked for 2 min. Pour plate 

method was used to assess viable count of B. coagulans 

BCP92 in samples of 0 and 30 min. One serve of 100-g 

cornflakes was mixed with 150 ml of hot milk and cooked 

for 5 min. Then, 14 mg B. coagulans BCP92 were added to 

the mixture and set for 5 min. Samples were collected at 0 

min and 30 min to assess the viable count of B. coagulans 

BCP92 using pour plate method. 

2.2.4 Gummies 

All the requirements for gummies such as sugar, flavour, 

sodium citrate, citric acid, corn syrup, water and pectin were 

mixed for a batch of gummies for 1 kg material to 

investigate the bacterial survival under processing 

conditions. All the ingredients of gummies were mixed and 

heated to dissolve all the contents. Once all the ingredients 

dissolved, they were mixed with B. coagulans BCP92 (14 

mg.3 g-1) at not greater than 85–90 °C in the final mixture 

before it solidifies. Viable count of B. coagulans BCP92 
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was measured in gummies and the molten sample once 

mixed using pour plate method. 

2.2.5 Brownies 

All the necessary ingredients for preparing brownies 

such as flour, salt, cocoa powder, eggs, brown sugar, vanilla 

essence, vegetable oil and butter were mixed thoroughly to 

prepare the batter, then B. coagulans BCP92 (14 mg.30 

g·serving-1) was added to the batter and baked at 175 °C for 

22–25 min. Viable count of B. coagulans BCP92 was 

calculated in the brownies before and after baking using 

pour plate method.  

2.3 Storage stability of Bacillus coagulans BCP92 in 

various food matrices 

Stability of B. coagulans BCP92 was assessed under 

standard food storage conditions for ice creams (-20 °C), 

peanut butters (22–25 °C), non-alcoholic beverages, 

chocolates and shrikhand (4 °C) based on the ICH Guideline 

Q1A(R2) [22]. 

2.3.1 Ice creams 

A batch of ice cream was homogenously mixed with B. 

coagulans BCP92 (14 mg.100 ml serving-1) and 100 ml of 

ice cream were dispensed in a sterile ice cream cup. The ice 

cream was stored at -20 °C for 6 m. The primary bacterial 

count of the B. coagulans BCP92 was carried out 

immediately after mixing of B. coagulans BCP92. Samples 

were collected monthly for enumeration up to 6 m of 

storage. Pour-plate technique in triplicates was used to carry 

out the bacterial count. 

2.3.2 Non-alcoholic beverages  

Four various types of commercial beverages of fruit 

juices, energy drinks, lassi and cold coffees were purchased 

from a local market. The B. coagulans BCP92 (14 

mg.serving-1) was inoculated into four sterile flasks 

containing fruit juices (100 ml), energy drinks (250 ml), 

cold coffees (200 ml) and lassi (180 ml). All flasks were 

sealed and stored at 4 °C. Viability of B. coagulans BCP92 

in all beverages was assessed using pour plate method. 

Stored samples were collected for analysis on Days 0, 30, 

60, 90, 120 and 180. All analyses were carried out with three 

replicates. 

2.3.3 Chocolates  

Three types of chocolates were purchased from a local 

market, including white, dark and milk chocolates. 

Chocolate bars were melted by heating at 45–50 °C. Then, 

B. coagulans BCP92 (14 mg.100 ml serving-1) powder was 

thoroughly mixed with the molten chocolates. The mixture 

of chocolate and probiotics was stored at 4 °C. Viability of 

B. coagulans BCP92 in chocolates was assessed using pour 

plate method. Stored samples were collected for analysis on 

Days 0, 30, 60, 90, 120 and 180. All analyses were carried 

out with three replicates.   

2.3.4 Peanut butter 

Peanut butter was purchased from the local market. 

Samples (32 g·serving-1) were inoculated with B. coagulans 

BCP92 (14 mg·serving-1). Peanut butter and probiotic 

powder were mixed uniformly and stored at room 

temperature (RT). Then, B. coagulans BCP92 viability was 

assessed after 0, 30, 60, 90, 120 and 180 days of storage.  

2.3.5 Shrikhand 

Shrikhand was purchased from a local market, added 

into probiotic B. coagulans BCP92 (14 mg.100 g.serving-1) 

and stored at 4 °C. Stored samples were collected for 

analysis on Days 0, 30, 60, 90, 120 and 180. All analyses 

were carried out with three replicates.   

2.4 Genetic stability of Bacillus coagulans BCP92 

For the comparisons from two various stages of the 

production process, primary cultures in the form of VIAL 

and final product batch samples were used. Generally, DNA 

was isolated from each sample. Quality of the DNA was 

assessed on 1.0% agarose gel and a single band of high-

molecular weight DNA was observed. Moreover, DNA 

fingerprinting of the cultures was carried out using rep-PCR 

method and MSP-PCR fingerprinting. Two types of rep-

PCR fingerprinting were applied [23] using BOX (50-

CTACGGCAAGGCGACGCTGACG-30) and (GTG)5 

primers (5-GTGGTGGTGGTGGTG-3) [24]. Briefly, 20 ul 

of PCR amplicons were separated on 2% agarose gel and 

banding patterns were analyzed using Gel-analyzer 

software. The dendrogram was plotted using unweighted 

pair-group method and arithmetic averages with correlation 

levels expressed as proportions of the Pearson correlation 

coefficient. 

2.5 Statistical analysis 

Viable count of B. coagulans BCP92 was expressed as 

log10 CFU.serving-1 in food processing conditions and log10 

CFU g-1.ml-1 in food storage conditions. All analyses were 

carried out with three replicates. Results included averages 

of the three independent determinations. Differences 

between the two values were calculated using student’s t-

test. Level of the significance for all statistical tests was p < 

0.05.  

3. Results and Discussion 

3.1 Stability of Bacillus coagulans BCP92 in food 

processing conditions   

Stability of B. coagulans BCP92 was studied by 

measuring viability of the bacteria in various food matrices 

under certain processing conditions (Figure 1). The primary 

viable count of B. coagulans BCP92 in tea was 9.31 ±0.02 

log10 CFU serving-1 and in coffee was 9.38 ±0.02 log10 CFU 

serving-1. After 30 min, these values were 9.30 ±0.05 and 

9.33 ±0.02 log10 CFU serving-1, respectively. The B. 

coagulans preserved 99.97% of its viability in tea. In instant 
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coffee, viability of B. coagulans after processing was 

preserved up to 99.45%. Viability of B. coagulans BCP92 

was assessed in sweet corn soup and oatmeal during 

processing. The B. coagulans was incorporated into corn 

soup powder and oatmeal by adding hot water. In soup 

preparation, the primary B. coagulans of 9.38 ±0.03 log10 

CFU serving-1 preserved a 99.36% viable count after 30 

min. The oatmeal primary concentration was 9.25 ±0.03 

log10 CFU serving-1 and after 30 min, it preserved 98.81% 

viability (Figure 1). 

Upma primary concentration was 9.20 ±0.05 log10 CFU 

serving-1 and after 30 min, it preserved 99.57% viability. 

The viability studies on cornflakes showed a primary count 

of 9.22 ±0.02 log10 CFU.serving-1, and after 30 min, it 

preserved 99.78% of viability (Figure 1). Viability was 

studied in gummies as well. For gummies before and after 

processing, they showed 99.67% of relative viability per 

gummy. The viable count of B. coagulans BCP92 spores in 

gummy processing conditions showed slight non-significant  

decreases in count (Figure 1). Viability studies in brownies 

showed that the primary concentration of probiotics in each 

brownie was 9.22 log10 CFU serving-1. After heating, this 

showed a 98.14% relative survival rate (Figure 1). Studies 

have shown use of probiotics in functional foods. Polo et al. 

[25] reported use of B. coagulans in herbal teas. Majeed et 

al. [26] reported viability of B. coagulans up to 2 y of shelf 

life when stored with tea and coffee powders. Kahraman et 

al. [27] and Miranda et al. [28] studied B. coagulans stability 

in gummies and showed B. coagulans survivals during 

production and processing. Majeed et al. [29] reported 

stability of B. coagulans in various food matrices such as 

hot fudge toppings, chocolate fudges (97.23%) and peanut 

butters (99.6%) with viability over 95% as well as its 

viability in apple juices (99.3%) of baked products. Almada 

et al. [30] showed that eight strains of Bacillus in various 

baking, cooking and drying processes affected γ of the 

Bacillus strains; of which, B. coagulans reported higher 

resistance. Foods containing spore probiotics are becoming 

popular due to their resistance to heat processes, low water 

activity, acidic pH and heat stability [31]. In this study, B. 

coagulans BCP92 showed high viability in various foods 

during food processing conditions, with viabilities ranging 

98.14–99.97% in food products such as teas, coffees, sweet 

corn soups, oatmeal, upma, gummies and brownies. 

3.2 Storage stability of Bacillus coagulans BCP92 in 

various food storage conditions 

Incorporation of B. coagulans BCP92 into a food 

product was studied to assess viability and stability of B. 

coagulans BCP92 during storage and its possible use as a 

food ingredient (Table 1). The relative viability of B. 

coagulans in ice creams was 99.41%, The primary viable 

count of B. coagulans in ice creams was 7.32 ±0.04 log10 

CFU ml-1 and the final count was 7.28 ±0.06 log10 CFU ml-1 

over 6 m of storage (Table 1). Studies show use of ice 

creams as vehicles for probiotics. Due to exposure of the 

cells to various stress factors associated with formulation, 

overrun, melting and storage, losses in viability occur [9]. 

Fruit juices, energy drinks and cold coffees showed primary 

counts of 7.34 ±0.01, 6.92 ±0.01 and 7.00 ±0.03 log10 CFU 

ml-1, respectively. After storage up to 6 m, the preserved 

viability rates were up to 98.87, 98.74 and 99.23%, 

respectively (Table 1). Viability of B. coagulans was 

assessed in various types of chocolates. Results revealed 

that B. coagulans BCP92 preserved its high viability 

throughout the entire 180-d storage time. Viability of B. 

coagulans in milk, white and dark chocolates were 99.99, 

100 and 99.16%, respectively (Table 1).  

 

 Figure 1. Bacillus coagulans BCP92 stability under food processing conditions 
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Table 1. Stability of Bacillus coagulans BCP92 under food storage conditions up to 180 days 

 O day 30 Days 60 Days 90 days 120 days 150 Days 180 Days Survival rate (%) 

Fruit Juice 7.34±0.01a 7.28±0.07a 7.26±0.01a 7.12±0.02 a 7.06±0.01a 7.12±0.04a 7.26±0.01a 98.87% 

Lassi 7.03±0.02 b 7.00±0.02 b 6.93±0.02 b 6.95±0.03b 6.94±0.03b 6.95±0.02b 6.94±0.03b 98.80% 

Energy Drink 6.92±0.01c 6.91±0.02 c 6.91±0.04 c 6.90±0.01c 6.88±0.01c 6.85±0.03 c 6.83±0.05c 98.74% 

Cold Coffee 7.00±0.03d 7.01±0.03d 6.97±0.03d 6.97±0.01d 6.96±0.01d 6.95±0.06d 6.95±0.01d 99.23% 

Chocolate (Milk) 7.59±0.07e 7.57±0.07e 7.58±0.05e 7.56±0.03e 7.58±0.03e 7.56±0.04 e 7.58±0.03e 99.99% 

Chocolate (White) 7.51±0.02f 7.56±0.03f 7.54±0.05f 7.55±0.04f 7.55±0.04f 7.52±0.05f 7.52±0.04f 100% 

Chocolate (Dark) 7.54±0.02 g 7.56±0.04 g 7.49±0.03 g 7.54±0.06 g 7.55±0.06 g 7.46±0.03 g 7.48±0.07g 99.16% 

Shrikhand 7.32±0.08 h 7.31±0.08 h 7.32±0.02 h 7.32±0.04 h 7.27±0.04 h 7.26±0.02 h 7.25±0.04h 99.08% 

Ice Cream 7.32±0.04i 7.32±0.04i 7.34±0.01i 7.31±0.06i 7.33±0.06i 7.29±0.08i 7.28±0.06i 99.41% 

Peanut Butter 7.76±0.02 j 7.68±0.03 j 7.64±0.02 j 7.63±0.01 j 7.63±0.03 j 7.63±0.03 j 7.63±0.05j 98.40% 

Values are presented as mean ± standard deviation. Means in the row with the same superscripts are not significantly different (p < 0.05). 

 

Stability studies in shrikhand and lassi showed 

consistency of B. coagulans BCP92 as the primary 

concentration of B. coagulans was 7.32 ±0.08 and 7.03 

±0.02 log10 CFU ml-1 and after the study, it preserved its 

99.08 and 98.80% relative viabilities, respectively (Table 1). 

Stability studies in peanut butters demonstrated a good 

viability of 98.40% from primary 7.76 ±0.02 log10 CFU ml-

1 per serving after 6 m of storage (Table 1).  

Various studies report stability of non-spore-forming 

probiotics, showing survival of probiotics during storage 

[32,33]. However, probiotic Bacillus strain showed a higher 

survival rate [20, 21] than Lactobacillus and 

Bifidobacterium during storage under GIT conditions when 

studied in cheeses, pasteurized orange juices and breads 

[21]. A study with L. acidophilus and B. coagulans in ice 

creams stored at -18 °C for 90 d showed a higher survival 

rate in  B. coagulans than L. acidophilus [20]. Marcial-Coba 

et al. [33] microencapsulated Akkermansia muciniphila and 

L. casei in dark chocolates. In another study, Cielecka-

Piontek et al. [34] demonstrated stability of B. animalis 

subsp. Lactis, Saccharomyces boulardii and B. coagulans 

GBI-30, 6086 in chocolates. Similar results were reported 

by Silva et al. [35] in L. acidophilus LA3 and B. animalis 

subsp. lactis BLC1, showing the highest viabilities of 

approximately 7.7 and 7.3 log CFU.g-1 in semisweet 

chocolates, respectively. Lavrentev et al. [36] showed use of 

B. coagulans as a starter culture and its viability for 60 d and 

reported satisfactory results for stability and quality 

characteristics of the product. Maity et al. reported the B. 

coagulans stability in various food matrices under 

processing conditions, including lemon iced teas (99.46%), 

green teas (98.48%), masala teas (98.96%), lemon teas 

(99.59%), instant coffees (99.79%), upma (99.89%), corn 

soups (99.79%) and noodles (99.68%) [37]. The B. 

coagulans BCP92 preserved its stability over 6 m in foods 

such as fruit juices, lassi, energy drinks, cold coffees, 

chocolates, shrikhand, ice creams and peanut butters with 

relative viabilities ranging 98.32–100.13%. In the present 

study, non-significant decreases were observed in all the 

food matrices under food processing and storage conditions, 

showing the versatile nature of B. coagulans BCP92. 

3.3 Genetic stability 

Samples of “VIAL” (primary sample) and “final 

product” were provided for the study. Generally, DNA was 

extracted and DNA fingerprinting was carried out using 

BOX primers sets, followed by PCR analysis and 

dendrogram plotting. Genotype of each strain could be 

differentiated by the distribution of PCR bands and the two 

samples were closely linked to each other based on DNA 

fingerprinting patterns in the experiments (Figures 2 and 3). 

Genomic safety and probiotics attributes showed that B. 

coagulans BCP92 was safe [38]. Genomic fingerprinting 

also showed genetic stability of B. coagulans BCP92 in the 

production cycle; in which, it showed the genetic stability in 

primary and final samples of production. Majeed et al. 

reported genetic stability of three various sample batches 

[24]. Genetic stability studies using DNA fingerprinting 

verified stability of B. coagulans BCP92. 

4. Conclusion 

The present study reported stability of B. coagulans 

BCP92 in various food matrices under processing and 

storage conditions. The B. coagulans BCP92 tolerated the 

low pH of juices, low-temperature storage and heating 

during food processing conditions. These findings focused 

on the potential of these food products as carrier vehicles for 

the delivery and stability of spore-forming probiotics. The 

B. coagulans BCP92 was also genetically stable in the 

production process, which was a positive indication of 

genetic stability of culture. Hence, this finding suggests use 

of spore-forming probiotic B. coagulans BCP92 in 
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functional foods for gut health improvement and 

gastrointestinal disorders. Further studies can be carried out 

on incorporating B. coagulans BCP92 in food products and 

assessing them on human subjects to gauge their effects on 

human health. Additional studies on food supplemented 

with B. coagulans BCP92 can help deeper understanding of 

its potential benefits for human health and sensory profiling, 

ultimately leading to advancements in the field of nutrition 

and wellness. 

 

Figure 2. The DNA fingerprinting patterns of primary and final 

products. Res-3024, VIAL; and Res-3025, final product 

 

Figure 3. Cluster analysis of digitized banding patterns of the 

samples generated by PCR using BOXA1R and (GTG)5 primers. 

Dendrogram was constructed using unweighted pair-group method 

and arithmetic averages with correlation levels expressed as 

proportion values of the Pearson correlation coefficient. Arrows 

show bands shared by a majority of the isolates 
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  چکیده 

 ،مصرف که در صورتباشند یارهایی با توانایی تشکیل اسپور یا هاگ میزیست سکواگولان یلوسباس سابقه و هدف:

آنها  ییاضافه کرد تا ارزش غذا 1فراسودمند یها را به غذاهاتوان آنیم ین،بنابرا دارند. یسلامت یدفوا ی،کافمیزان به

در  گوناگون فراسودمند یدر غذاها BCP92 سکواگولان یلوسباس یداریپا یمطالعه بررس ین. هدف از ایابد یشافزا

 DNA یبا استفاده از روش انگشت نگار یهسو یکیژنت یداریپا یبررس ینو همچن ییمواد غذا یو نگهدار فرایند هنگام

 بود.

مانند قهوه  فراسودمند یهایدنیاز غذاها و نوش یعیوس یفدر ط BCP92 سکواگولان یلوسباس ا:مواد و روش ه

شکلات، کره  ی،الکلیرغ یهایدنینوش ی،بستن ی،، آدامس، براون8بلغور جو دوسر، آپما یرین،سوپ ذرت ش ی،چا ی،فور

 ابییارز یتپلورروش پهب یو نگهدارگوناگون فرایند  یطها در شرایباکتر یمانشد. زنده افزوده 5یکندو شر ینیبادام زم

 شد. یبررس DNA یبا استفاده از انگشت نگار B. coagulans یکیژنت یداریشد. پا

درصد(،  43/33درصد(، قهوه ) 32/33) یچا ییمواد غذا یفرآور هنگامدر  یمانزنده یتقابل گیری:و نتیجهها یافته

درصد( و  62/33درصد(، آدامس ) 32/33درصد(، آپما ) 31/33درصد(، بلغور جو دوسر ) 56/33) یرینسوپ ذرت ش

 31/33یوه )بود: آب م یربه شرح ز ینسب یمان، زندهییمواد غذا ینگهدار یطنشان داده شد. در شرا (%33.14) یبراون

 های شکلات ،(درصد 83/33سرد ) های قهوه ،(درصد 22/33) زایانرژ یهایدنی، نوشدرصد( 28/33، لاسی )(درصد

 درصد(، 24/33) شریکند ،(درصد82/33) تلخ شکلات ،(درصد15/122) یدسف های شکلات ،(درصد 32/33) یریش

 یوتیکپروب یکیژنت یداریپا DNAینگارانگشت ین،برا علاوه. درصد( 58/33) زمینی بادام کره ،(درصد 43/33) هابستنی

B. coagulans BCP92 یجه،را نشان داد. در نت B. coagulans BCP92 و  فرایند گوناگون یطدر شرا یخوب یمانزنده

به  زودناف یبرا یخوب انتخاب یناست، بنابرا یدارپا یکیاز نظر ژنت ین،نشان داده است. علاوه بر ا ییمواد غذا ینگهدار
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