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ABSTRACT 

 

In recent years, the probiotic bacteria, as the food additives, have been introduced into numerous foods, of which the 

dairy products especially yoghurt has played an important role in carrying these bacteria (such as B. bifidum and L. 

acidophilus). The purpose of this study, determines the effects of different doses of Vanillin at 0.2%, 0.4% , 0.6% 

and 0.8%(w/v), in two passages After and Before incubation, on the growth of two probiotic bacteria 

(Bifidobacterium bifidum and Lactobacillus acidophilus) in produced yoghurt. The vanillin yoghurt was produced 

by Tamime, standard methods. The products were then examined in terms of sensory method, pH, acidity and 

microbial counting during the incubator setting period and their respective permanence. The results in statistical–

descriptive test were analyzed by using SPSS software version 16 system. It was repeated for three times 

respectively. All tested strains showed a good growth rate in vanillin yoghurt without added nutrients. There were 

significant differences between the control yoghurt on the one side and the yoghurts with 0.2%, 0.4 and 0.6% 

vanillin concentration with the same bacterium on the other side in terms of sensory properties and shelf life 

(P<0.05). The After yoghurts were significantly different in taste, thickness and flavor with before yoghurts 

(P<0.05), but no significant difference was detected between them. 

KEYWORDS: Probiotic; Bifidobacterium bifidum; Lactobacillus acidophilus; Vanillin. 

 

INTRODUCTION 

 

A functional food used by consumers is the one with additional basic nutritional properties, at least an 

established distinct healthful property and recommended are among functional foods. One of the significant points 

in relation to the selection and production of functional purpose fully by producers or foods scientists. Milk and its 

products, particularly the respective fermentable products foods is their immune and safe consumption. Nowadays, 

because of confirmed undesirable results of imbalanced and bad eating in human societies, tendency toward the 

production and consumption of different functional foods have considerably increased.  Probiotics, as a kind of new 

and favorite functional products are great importance. The distinctive feature of such products is their inclusion of 

some microorganisms, that is, bacteria rather than synthetic compounds in them [23]. 

  Lactobacillus and Bifidobacterium are normal human intestinal flora, probiotics [27] are the production of 

short-chain fatty acids reduction of colon cancer, improve the intestinal microbial balance, resulting in the inhibition 

of bacterial pathogens, improving the immune system and lowering serum cholesterol levels [25]. 

  Probiotics are recognized for their applications in dairy products, particularly yoghurts and the market for 

these products is still rising. To achieve the health benefits of probiotics should be their number to 10
6
 log CFU/g. 

This is a standard for the production and sale of products whose names they are given probiotics [18]. 

However, in commercial products various probiotic lactobacilli and bifidobacteria show a decline in their 

viability during product’s shelf life [24, 12]. 

Recently biotechnology has led to a great improvement in the food industry. And food diversity is increasing. 

Among these, probiotic yogurt, are known as a suitable environment for probiotics growth. Also, according to the 

therapeutic effect, this product has been popular among people [10]. 

  Lactic acid bacteria and its metabolites improve the quality and increase the shelf life of fermented food products 

[30]. 
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  Since LAB are able to convert lactose and other carbohydrates into lactic acid is used in the food industry 

[11]. LAB because of their important role in fermentation foods is the attention of many in international research. Its 

ability to produce various anti-microbial compounds promoting probiotic properties [28]. That includes antitumoral 

activity [6], reduction of serum cholesterol [5], alleviation of lactose intolerance [6], stimulation of the immune 

system [9], and stabilization of gut micro flora [4]. That is employed in the manufacturing of fermented milk to 

improve its texture and viscosity [24]. Factors such as: the used strains, storage time and temperature, culture 

conditions, antagonism among cultures present, initial counts, hydrogen peroxide and oxygen contents in the 

medium and the amount of organic acids in the product responsible for the viability of probiotic organisms [15]. 

  

          Probiotic organisms especially bifidobacteria grow slowly in milk due, in part, to their lack of proteolytic 

activity, thus requiring the incorporation of essential growth factors such as peptides and amino acids to enhance 

their growth [1]. 

  Considerable studies have been conducted to growth and survival improved of probiotics in yogurt 

fermentation was conducted as vitamin enriched protein hydrolysate, amino nitrogen and whey protein concentrate 

[2, 14] to enhance the flavor as well as the nutritional quality [26]. 

  Recently, the design and production of plant-based probiotic products have received much attention chiefly 

due to their natural health benefits (protein, fiber, vitamin and salts) and also because of the variety in their 

production [16]. Therefore, it seems that the issue of producing probiotic foods with appropriate qualities will be a 

major research topic for prospective researchers. 

  Sensory properties rather than medicinal effects play the most important role in their daily consumptions. 

Among the fermented probiotic products, the probiotic yogurt is popular worldwide for its unique sensory properties 

[23, 24].  

  Iran possesses a very rich source of such plants and herbs in the world in terms of variety and amount. The 

essence plants play a critical role in human life, and have been used for long by  Iranians.Vanillin is obtained from a 

tropical orchid and widely used in foods as a flavoring substance, Vanillin, a phenolic compound that has broad anti 

microbial properties [17,8]. Scientists in the1994 observed the antibacterial vanillin effect on other systems, this 

material decreases survival of yeast and fungal hyphae during the storage of various products [3, 19].  

  The purpose of this study is to evaluate the effect of  Different percentages of Vanillin (0, 0.4, 0.8 and 1.2 %) 

on the growth and viability of Bifidobacterium bifidum and Lactobacillus acidophilus in probiotic milk and yoghurt 

during refrigerated storage. 

 

MATERIALS AND METODS 
 

Materials 

Materials included vanillin, Low-fat sterilized milk (1.5% fat content). 

Probiotic lyophilized packages of Lactobacillus acidophilus nu-trish® LA-5 and Bifidobacterium bifidum nu-

trish® BB-12 were prepared from (CHR Hansen Company, Denmark) and MRS Agar culture medium was used for 

carrying out the microbial test (Merk Company, Germany). 

 

Sample Preparation 

In order to produce the probiotic milk containing probiotic bacterium B. bifidum, L. acidophilus, and to mix 

them, four containers, containing 1 L of low-fat milk were Labeling as four groups. 1.7×10
12
 CFU.ml

-1
 starter was 

added directly to all the containers, for L. acidophilus milk, 4.9×10
12
 CFU.ml

-1
 for B. bifidum milk and 3.3×10

12
 

CFU.ml
-1
 for mixing them. This was incubated at 38 ° C and acidity measurements were performed at different 

times until reaching 42°Dornic (Standard and industrial search of Iran). Then the samples were taken out of 

incubator and carried to a refrigerator and stored at 2°C. This process was done for each one of the 

starters separately. 

 

Preparation of Before Passage 

The second passage, in order to produce probiotic yoghurt, 4 containers were provided and 1 liter of low-fat 

milk and 15 ml of probiotic milk from the first passage and different percentage of vanillin (0, 0.4, 0.6 and 0.8%) 

were added respectively to the containers and mixed properly, all samples were incubated at 38 ° C and acidity 

measurements were performed at different times until reaching 72°Dornic. Finally, the samples were placed in a 

refrigerator at 2 ° C. 
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Preparation of After Passage 

The purpose of After Incubation Sample, Add to vanillin has Stirred probiotic yogurt. In this passage different 

percentage of Vanillin (0, 0.2, 0.4 and 0.6%) were added respectively to the containers containing stirred probiotic 

yoghurt, from the second passage control samples.  

Having produced the above-mentioned products, all products were stored in a refrigerator for 28 days. During 

this period, each sample was tested for acidity, pH, and sensory properties and microbial counts after 1, 7, 14, 21 

and 28 days. 

  In this study, bacterial counts were performed by the direct method and cultured on MRS Agar. Furthermore 

after 10 days samples were evaluated for sensory properties, (aroma, scent, color, thickness and taste) the 

questionnaire by 30 peoples. The respondents were asked to rate the factors on a scale ranging from very good, 

good, medium, weak and very weak. The results were analyzed in a statistical descriptive test by SPSS version 16 

software. 

 

Statistical Analysis 

  All the above products and experiments were repeated three times. And SPSS software was used to analyze data. 

 

RESULTS AND DISCUSSION 

 

This is indicative of fast growth probiotics during the initial stages of incubation because the yoghurt starter 

experiences fast growth rate exceeding that of L. acidophilus. The otherwise condition happens if L. acidophilus is 

adapted to the condition during the first passage and has sufficient growth [3]. 

  Adding traditional yogurt starter can be created competition between traditional yogurt bacteria and probiotic 

bacteria then the number of probiotic bacteria will be reduced. Hence according to the national standard No. 11325, 

in this study, probiotic bacteria were used as yogurt starter. 

In the first hours of production, the Bifidobacterium bifidum yoghurt with 0.8% vanillin reached the acidity of 

75°Dornic, followed by the yoghurt sample with 0.4 and 0.6% vanillin. Finally the controlled sample reached the 

acidity of 75°Dornic. Thus, these results indicate that vanillin has a positive effect on the growth of Bifidobacterium 

bifidum (Figure1).  

  The Lactobacillus acidophilus yoghurt with 0.8 and 0.6% vanillin reached the acidity of 75°Dornic, followed 

by the yoghurt sample with 0.4 % vanillin. And finally the controlled sample reached the acidity of 72°Dornic. 

Thus, these results indicate that vanillin has a positive effect on the growth of Lactobacillus acidophilus. 

  The mixture of Lactobacillus acidophilus and Bifidobacterium bifidum yoghurt with 0.8%, 0.6%, 0.4% 

vanillin and finally the controlled sample respectively reached the acidity of 72°Dornic which it was faster than 

before. These results show positive effects of vanillin on the growth of probiotic bacteria to prove it. 

  During the storage in the incubation, measuring the acidity and pH revealed that adding higher concentrations 

of vanillin to the probiotic yogurt enhances the growth of the bacteria, but no remarkable effect on their counts. 

  The high acidity and low pH in the probiotic fermented products is one of the most important factors 

responsible for the decreased survival of the probiotics. Therefore, the survival capability of these bacteria in the 

products such as non-sour milk is at least ten times greater than in the fermented ones and B. bifidum enjoys longer 

survival in the ice cream and yoghurt than in the milk [23]. 

  Comparing the two passages acidity and pH produced before and after the retention period of 28 days in the 

fridge it was found that on average the best survival is related to before yogurt. 

  While After yogurt concentrations of order of 0/6, 0/4, 0/2, related strains Bifidobacterium, Lactobacillus, and 

mixed Bifidobacterium and Lactobacillus, showed the highest survival. Also highest survival in both passages 

related to strains of Lactobacillus, Bifidobacterium and mixed Bifidobacterium and Lactobacillus (Figure 2 &  

Figure 3). 

  Increasing the concentration of vanillin has a good effect on the growth of probiotics and incubation period 

yogurt towards control reduces, but increased vanillin concentration did not cause favorable properties and shelf life 

in these yoghurts, and the samples with vanillin 0.2% and the control were with the best taste, aroma, color, and 

thickness. There were significant differences between the controlled yoghurt on the one side and the yoghurts with 

0.2%, 0.4 and 0.6% vanillin concentration with the same bacterium on the other side in terms of sensory properties 

and shelf life (P<0.05). The After yoghurts were significantly different in taste, thickness and flavor with before 

yoghurts (P<0.05), but no significant difference was detected between them. 

  One way to avoid decreasing the probiotic due to the increased acidity and decreased pH is to end the 

fermentation stage at pH level above the range of 4.7- 4.9, because the final pH of the product in such a condition 

during storage period reaches about 4.5. It is suggested that the final pH during storage not to be lower than 4.5. 
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Although, the termination of fermentation in higher pH promotes the survival of the probiotics, the taste and texture 

of the products would not be favorable [23, 8].  

  The refrigerator storage temperature directly affects the bioactivities of the probiotics through the survival of 

the cells in the products and indirectly affects them through the production of antimicrobial and the bio relationship 

created between the probiotics and the cultured bacteria during the shelf life period. 

  In recent years, the probiotic bacteria, as the food additives, have been introduced into numerous foods which 

the dairy products especially yoghurt has played an important role in carrying these bacteria [3]. 

Eating regularly the sufficient amounts of the living cells called "the minimum treatment' is required if the 

consumer is to benefit from the probiotic products. The daily recommended amount of the yogurt containing10
7
 

CFU.ml-1 probiotic bacteria is 100 gr. It is also very important to investigate the survival of these microorganisms 

within the interval between storage in the refrigerator and consumption [19].  So in this article was done by counting 

bacteria. 

  All the tested Bifidobacterium bifidum was capable of well growing on vanilin yoghurt without nutrient 

supplementation.  

  The sample with 0.6% had the highest bacterial counts, as the samples were evaluated by direct counting 

method. This results show Vanillin concentration increased effectiveness of probiotics rapid growth and increasing 

acidity trend and it is consistent with the Marhamatizadeh and Karmand (2011) studies, 'The increased concentration 

of malt and soya caused increases in the microorganism growth and acidity that in turn resulted in a shorter 

incubation time for the desired acidity'. In this study demonstrated that the shelf life for the acidity reaching the 

desired level during incubation decreased for yoghurt with both bacteria and combined soya and malt. As for the 

yogurt with both bacteria, the same results were obtained and incubation time for the yogurt with malt and soya was 

decreased. Marhamatizade and Rasekhi (2010) in their study on the effect of honey on probiotics stated that 

"yoghurt with only Lactobacillus acidophilus tasted more sour than the yoghurt with both bacteria. And the products 

containing Bifidobacterium bifidum were compared to those with Lactobacillus acidophilus and indicated that the 

former had slower growth rate and also tasted less sour and were longer permanence. The taste was not favorable 

when the concentration of honey was increased" and it was consistent with the results of our work [29]. In another 

study the effect of cinnamon on bacterial growth was studied and was concluded that the increased cinnamon 

concentration promoted the growth of the bacteria in probiotic milk and yoghurt. Further works concerned with 

spearmint garlic, dill extract and juices were carried out on the bacterial growth and concluded that these products 

promoted the growth of bacteria in probiotic milk. The effect of permeate on the growth and survival of 

Lactobacillus acidophilus and Bifidobacterium bifidum was investigated and indicated that permeate was a suitable 

support for intestinal bacteria [22]. 

 

 
 

Figure 1. Chart reaching 72 degrees dornic acidity of the samples during incubation. 

(Time → hours, 0/0, 0/4, 0/6, 0/8→ Percent of vanillin). 
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Figure 2. Acidity compared to 21 and 28 days After passage samples to determine the shelf life. 

(Time → hours, 0/0, 0/4, 0/6, 0/8→ percent of vanillin, Acidity→dornic). 

 

 
Figure 3. Acidity compared to 21 and 28 days Before passage samples to determine the shelf life. 

(Time → hours, 0/0, 0/4, 0/6, 0/8→ percent of vanillin, Acidity→dornic). 

 

CONCLUSION 
 

  The present work demonstrates that the percentage of vanillin at 0.2%, 0.4%, 0.6% and 0.8% (w/v), in two 

passages After and Before incubation, have positive effect on fermentation and indicates the survival of probiotic 

bacteria in yoghurt during four-weeks storage period at 2°C. All tested strains showed a good growth rate in vanillin 

yoghurt without added nutrients. The decrease in the number of probiotic bacteria in vanillin yoghurt during 28 days 

could be avoided by strain selection and the use of greater initial inoculum levels. It is important to emphasize that 

all the products possessed excellent stability during 28 days of storage. It can be concluded that the addition of 

vanillin might causes a decrease in viscosity and consistency of the final product by reducing a protective effect on 

the gel-factors that it has great importance on the product acceptability. When compared with commercial yoghurt, 

the vanillin-flavored after yoghurt presented satisfactory rheological properties. The results might suggest that 

vanillin can be successfully used in formulation of dairy products. The bacterial growth in the yogurt with B. 
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bifidum was slower than other one in the products with L. acidophilus and tasted less sour with longer shelf life. 

This may be due to the low proteocaft activity of B. bifidum bacterium. However, when the two bacteria are present 

in the same products, the proteocaft activity is enhanced [23]. However, in this study, the bacterial growth in the 

yogurt with B. bifidum was faster than that one in the products with L. acidophilus and L. acidophilus has longer 

shelf life. This difference may be the effect of vanillin on improving the Bifidobacterium proteocaft activity 

realized. This could be the subject of future research in this area.  
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