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In the last decade, there is an increasing interest in using nondairy 
ingredients as substrates for certain strains of bifidobacteria to deliver the 
benefits of probiotics to a wider group of consumers. This research aimed to 
explore the use of soymilk and sea buckthorn syrup as substrates for 
bifidobacteria fermentation. Microbial population, pH, and titratable acidity 
were measured during the fermentation period while the viability, pH, 
titratable acidity and water holding capacity were determined during the 
storage time at 4°C ± 1°C within 14 days. Survival and stability of 
Bifidobacterium bifidus (Bb-12®, Bb) inoculated into a beverage when 
exposed to simulated gastrointestinal tract conditions, were assessed. The 
Bb-12® strain exhibited the highest viable cell numbers when exposed to 
simulated gastrointestinal tract conditions.  

Keywords: fermented probiotic beverage, soy milk, sea buckthorn syrup, 
lactic fermentation, Bifidobacterium bifidus (Bb-12®, Bb) 

 

Introduction 

In the last few years, intensive research has been conducted on the possibilities of 
designing new dietary fruit beverages containing either milk or milk-derived 
functional products. Fruit beverages are a source of antioxidants, which are often 
commercially supplemented with milk, vitamins and/or minerals to improve their 
nutritional value and to provide bioactive food components. These beverages 
could be helpful in complying with the dietary intake recommendations related to 
fruits and antioxidants, with a view to preventing several diseases caused by 
oxidative stress (Laparra et al., 2008). 
Soybean (Glycine max) has been an important protein source for millions of 
people for over five thousand years (Mathur, 2004). The flavor associated with 
soybean is regarded as one of the important factor limiting its use in food products 
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(Deshpande et al., 2008). The milk white fluid obtained from soybean by soaking, 
grinding and filtering is called “Soymilk” (Lo et al., 1968). Soymilk contains some 
major and minor components like protein, fat, carbohydrate, calcium, iron, sodium, 
carotene, vitamin-E and riboflavin (Deshpande et al., 2008). Soymilk is used in 
various products like paneer, yogurt, cheese, tea and coffee whiteners, shrikhand, 
rasogolla and various indigenous milk sweets, confectionary, etc. (Wang et al., 
2001). During the last years, soy beverages consumption has gradually increased 
due to their significant concentration of health-promoting compounds, such as 
isoflavones. Epidemiological and clinical studies suggest that consumption of a 
diet rich in isoflavones is associated with low risk of the so-called Western diseases 
(Adlercreutz and Mazur, 1997), such as coronary heart disease (Anderson et al., 
1995), osteoporosis, menopausal symptoms, hormone-dependent cancers (Peeters 
et al., 2003) obesity, and diabetes. The “Beany” flavor is indeed the main 
inconvenience of traditional soymilk. This objectionable flavor comes from some 
ketones and aldehydes, particularly hexanals and heptanals, produced through 
lipoxidase-catalyzed oxidation of soybean oil. These compounds are not present in 
sound, dry soybeans but are produced as soon as the beans are wetted and ground. 
Several approaches have been used to overcome the problem of off flavors in 
soymilk (Kale et al., 2011). 
In recent years, due to the changes in consumer preference towards natural 
products with functional properties, the use of sea buckthorn (Hippophaë 
rhamnoides L.) berries as a natural food ingredient has been increasing. Sea 
buckthorn contains a large variety of substances which possess strong biological 
activity. The berries are especially rich in vitamins and flavonoids, both of which 
are natural plant pigments (Gao, et al., 2000). 
Recently, numerous Bifidobacterium species are being used in industries for the 
production of probiotic dairy products such as B. animalis subsp. lactis, B. bifidum, 
B. longum, and B. breve. The potential application of the above bacteria is highly 
dependent on their physiological and technological properties including growth and 
viability, oxygen and acid tolerance, utilization of carbohydrates and metabolites, 
results of clinical tests, etc. that vary from strain to strain. One of the most 
widespread industrially used Bifidobacterium strains is B. lactis Bb-12 (Chr. 
Hansen A/S, Hørsholm, Denmark), because this strain has numerous physiological 
and technological advantages such as clinically proven physiological properties 
(Saxelin et al., 1999), oxygen and acid tolerance (Meile et al.,1997; Hoier, 1999), 
even it does not derive from human sources. Bifidobacterium spp. can reduce the 
off-flavor of n-hexanal (Scalabrini et al., 1998) and ferment sucrose, raffinose and 
stachyose (Desjardins et al., 1990).   
The main goal of this work was to combine soymilk with different percentages of 
sea buckthorn syrup and fermented with a culture of Bifidobacterium bifidus (Bb-
12®) in order to produce a novel fermented lactic acid beverage. An additional 
objective was to test the viability of Bifidobacterium bifidus (Bb-12®) strain in 
simulated gastric transit conditions (pH 2.0 gastric juices) and the viability in 
simulated intestinal transit conditions (pH 8.0, with 4.5% bile salts).  
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Materials and methods 

Materials 

The soymilk Dr. Oetker used in this study is a sterilized product –Soy Beverage 
Inedit from  
Company, Romania – obtained from selected ingredients and certified as organic. 
According to the information given on the product label, it contains 1.1% proteins, 
0.0 % sugars and 1, 9 % lipids. 
Sea buckthorn syrup available at Plafar market in Galati, Romania was used in 
these experiments. The soluble solids content of untreated syrup was 6° Brix, and 
its pH was 3.10. All samples used in the experiment were obtained from a single 
syrup batch. 
Probiotic lactic acid bacteria. Bifidobacterium bifidus was provided by Chr. 
Hansen, Denmark, as a freeze-dried commercial starter with commercial name Bb-
12®, Bb. The storage and maintenance of the culture was carried out as per the 
recommendation of the manufacturer. 

Lactic fermentation and analytical assays 

Four beverages were prepared in duplicate, by adding to the soymilk the following 
proportions of sea buckthorn syrup: 5.0% (v/v), 10.0% (v/v), 15.0% (v/v) and 
20.0% (v/v). Bifidobacterium bifidus was cultivated in 100 ml of sterilized soymilk 
with different amounts of sea buckthorn syrup at 30°C and 37°C for 12 h. During 
incubation, samples were taken at 0, 2, 4, 6, 8, 10, and 12 h in order to test the pH, 
culture growth and titratable acidity. The pH of the sample was measured with a 
pH meter (MP2000, Mettler Toledo, Greifensee, Switzerland). Titratable acidity 
was determined with 0.1 N NaOH solution and expressed in grams of lactic acid 
per 100 ml of fermented product. 

After 12 h of fermentation, the fermented samples were stored at 4°C ± 1°C for 14 
days and the viability of probiotic bacteria, pH, titratable acidity and water holding 
capacity were measured during the whole storage time. 
Soluble solid content (Atago RX-1000 refractometer, Atago Company Ltd., Japan) 
and electrical conductivity (InoLab Multilevel 1 conductivimeter, Senton, GmBh, 
Germany) of the beverages were determined for its physico-chemical 
characterization immediately after preparation.  

Probiotic bacteria counting 

Viable cell counts were determined by preparing serial decimal dilutions with 0.1% 
(w/v) peptone water (Merck) which were subsequently plated on MRS agar 
(Merck) on Petri dishes. The plates were incubated in anaerobic jar (Merck) with 
Anaerocult® A kit (Merck), for 48 h, at 37°C. Plates containing 25– 250 colonies 
were selected and CFU ml-1 fermented product was recorded. All plate counts were 
carried out in duplicates. 
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Simulation of conditions in the gastrointestinal tract 

Simulated gastric juice (SGJ) was prepared according to the procedure of the USP, 
National Formulary: 2.0 g NaCl, 3.2 g pepsin and 3.0 ml concentrated HCl diluted 
to 1 L and adjusting the pH to 2.0 with concentrated HCl or sterile 0.1 mol l-1 
NaOH. Simulated intestinal juices (SIJ) were prepared by suspending pancreatin 
USP (P-1500) in sterile sodium chloride solution (0.5%, w/v) to a final 
concentration of 1 g L-1, with 4.5% bile salts (Oxoid, Merck, Germany) and 
adjusting the pH to 8.0 with sterile 0.1 mol L-1 NaOH. Both solutions were filtered 
for sterilization through a 0.22 µm membrane. 0.2 ml fermented beverage have 
been taken and homogenized with 10 ml of simulated gastric juice and incubated 
for 5, 30, 60 and 120 minutes for viability of probiotic bacteria in SGJ and 60, 90 
and 120 minutes, respectively for viability in SIJ  at 37°C with constant agitation at 
50 rpm. Surviving bacteria were counted by pour plate techniques in MRS agar by 
anaerobic incubation at 37°C, for 3 days. The data is expressed as means from 
three independent experiments with two replicates. 

Water holding capacity 

Water holding capacity of the beverage was determined through the centrifugation 
procedure. Approximately 10 g of beverage was transferred into a 20 ml glass tube 
and was centrifuged at 2500 rpm for 10 min at 20°C (modified method of Pyo and 
Song, 2009).  The water holding capacity was estimated as the percentage of the 
released whey over the initial beverage weight and was an average of three 
determinations: 

 
Water holding capacity, % = (weight of supernatant/weight of beverage) x 100   (1) 

 

Rheological measurements 

Beverage samples were gently stirred before rheological analysis. Rheological 
measurements were carried out in duplicate by means of a RHEOTEST-2 type 
rotating viscometer manufactured by VEB-MEDINGEN, Germany. Due to the 
medium viscosity of the samples the coaxial cylinder device S3 was used and 50 g 
of sample was tested. The working frequency was 50 Hz and the shear rate (γ) 
varied from 0.1667 to 145.6 s−1. The apparent viscosity (η) was calculated as: 
 

η =       (2) 

Statistical analysis 

Statistical analysis was performed using Statgraphics plus v.5.1 package 
(Manugistics Inc., Rockville, MA, USA). Data were analysed by multifactor 
analysis of variance and a Duncan multiple-range test was applied to determine 
differences among means, with a significance level of 0.05. 
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Results and discussion 

Microbiological and physico-chemical analysis during fermentation 

The counts for Bifidobacterium bifidus (Bb-12®, Bb) strain in fermented beverages 
are shown in Figure 1. The culture strain of Bb-12® was able to grow in all 
beverages without nutrient supplementation. From an initial concentration of 
4.8·107 CFU·ml-1 the Bb-12® strain increased exponentially to around 109 CFU·ml-1 
during the 12 hours of fermentation for both temperatures (Figure 1a and b). After 
a short lag phase the multiplication rate increased progressively for all beverages 
(p<0.05) and was significantly high for the sample with 20% sea buckthorn syrup.  
Compared to the data published in the literature, our results demonstrate the ability 
of Bb-12® strain to grow in beverages based on soymilk and sea buckthorn syrup. 
Production of bifidobacteria in soymilk was studied intensively by various authors. 
For example, Garro et al. (2004) and Kamaly (1997) reported that maximum cell 
concentration from bifidobacteria varied from 107 CFU·ml-1 to 109 CFU·ml-1. The 
different fermentation rates could be attributed both to strain specificities and 
differences of concentration of sea buckthorn syrup. 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1. Growth kinetic of Bb-12® during fermentation 
 a – Fermentation at 30°C; b – Fermentation at 37°C 

 
As shown in Figure 2a and b, the pH values of all beverages dropped from the 
initial pH of 6.12, 5.71, 5.46 and 5.32 to 4.86, 4.81, 4.75 and 4.74 for the beverages 
fermented at 30°C. For beverages fermented at 37°C, the pH values after 12 hours 
of fermentation were 4.65, 4.62, 4.58 and 4.55. The drop in pH is due to the 
production of organic acids. Our results agree with the results reported by Rozada-
Sánchez et al. (2008) who studied the evaluation of Bifidobacterium spp. for the 
production of a potentially probiotic malt-based beverage and observed that after 
14 hours of fermentation, the pH ranged between 4.40 and 4.6. Angelov et al. 
(2005) reported that the pH of a fermented beverage must be between 4 and 4.5, 
which could mean that fermentation with Bifidobacterium spp. over a period of 12–
14 h could produce an unacceptable product. 
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Figure 2. pH changes in beverages during fermentation 
a – Fermentation at 30°C; b – Fermentation at 37°C 

 
During fermentation for both temperatures the titratable acidity increased with the 
decrease of pH (Figure 3a and b) for all beverages. It is known that lactic acid 
increases the nutritional value of fermented products by engendering taste and 
structure (Kun et al., 2008). Upon the completion of fermentation, about 0.55 – 
0.63 g lactic acid·100 ml-1 and 0.73 – 0.88 g lactic acid·100 ml-1 were obtained in 
case of fermentation at 30°C and 37°C, respectively. Farnworth et al. (2007) found 
after 12 hours at fermentation with bifidobacteria in a soy beverages a titratable 
acidity of 0.38 – 0.39 g·100 ml-1. Gardner et al. (2001) reported that the 
concentration of lactic acid varied in the range of 0.3 g·ml-1 to 1.5 g·ml-1 using 
mono and mixed cultures of lacto-bacteria for fermented vegetable juice. Kwon et 
al. (2000) and Nancib et al. (2001) reported that numerous studies dealing with 
nutrients necessary for lactic acid fermentation have established that the more 
nitrogenous components are added, the higher concentration of lactic acid is 
produced. Our results showed that the bifidobacteria compete with lactic acid 
bacteria in the production of lactic acid. 

 
Figure 3. Titratable acidity changes in beverages during fermentation 

a – Fermentation at 30°C; b – Fermentation at 37°C 
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In Table 1 and Table 2 were presented results obtained with respect to physico-
chemical and rheological characteristics of a novel fermented beverage based on 
soymilk and sea buckthorn syrup. As seen in Table 1 and Table 2 with the increase 
in syrup concentration percent acidity, soluble solids and viscosity increased, while 
pH and electrical conductivity decreased. An important characteristic of fermented 
milk beverages, as non-Newtonian fluids, is viscosity (Malbaša et al., 2009). The 
sugar composition for the four beverages is likely the factor that can explain the 
differences in rheological properties and electrical conductivity. 

 
Table 1. Physico-chemical characteristics of beverages 

 

Sample 
Soluble solids 

(°Bx) 
pH Acidity 

Electrical conductivity 
(µs cm-1) 

5% sea buckthorn 
syrup 

6.05 ± 0.007a 6.12 ± 
0.007a 

0.22 ± 
0.035a 5.73 ± 0.007a 

10% sea buckthorn 
syrup 

9.15 ± 0.021b 5.71 ± 
0.007b 

0.26 ± 
0.014b 5.35 ± 0.014b 

15% sea buckthorn 
syrup 

12.05 ± 0.007c 5.46 ± 
0.000c 

0.28 ± 
0.014bc 5.06 ± 0.035c 

20% sea buckthorn 
syrup 

14.00 ± 0.035d 5.33 ± 
0.007d 

0.33 ± 
0.014d 4.55 ± 0.014d 

Mean and standard deviation for n = 3. Means with different letters within the same row are statistically significant 
(p<0.05) according to Duncan multiple-range test. 

 
Table 2. Rheological characteristics of beverages 

 
Viscosity (Pa s-1) 

Sample 
Fermentation at 30°C Fermentation at 37°C 

5% sea buckthorn syrup 0.24 ± 0.014a 0.28  ± 0.035a 
10% sea buckthorn syrup 0.32 ± 0.007b 0.34 ± 0.00b 
15% sea buckthorn syrup 0.35 ± 0.007c 0.38 ± 0.007c 
20% sea buckthorn syrup 0.57 ± 0.007d 0.63 ± 0.014d 

Mean and standard deviation for n = 3. Means with different letters within the same row are statistically significant 
(p<0.05) according to Duncan multiple-range test. 

 

Microbiological and physico-chemical analysis during cold storage 

After 14 days of storage at 4 ± 1°C, the cell numbers of Bb-12® in the fermented 
beverages were 3.6·109 CFU·ml-1 and 5.8·109 CFU·ml-1, for the sample with 20% 
sea buckthorn syrup fermented at 30°C and 37°C, respectively (Figure 4a and b). In 
this experiment, the start point of evaluation was considered the end of the 
fermentation time, after 12 h of incubation. As shown in Figure 4, after 7 days of 
storage, the cell number of Bb-12® increased slightly for all samples at both 
temperatures of fermentation. Also, after 14 days of storage, the viable cell 
population of Bb-12® strain decreased slightly for all samples (p<0.05). Generally, 
the results presented here support data obtained by others. For example, Lin et al. 
(2004) reported that after 14 days of storage the viability of Bifidobacterium 
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longum in a fermented beverage based on milk, soymilk and L. chinense Miller 
juice was 6.3·108 CFU·ml-1. Chou and Hou (2000) found that the cell numbers of 
Bifidobacterium infantis, in fermented soymilk were lower when stored at 25°C 
than at 5°C. Regarding the functionality of probiotics, Shah (2001) reported that it 
is thought that in order to exert beneficial effects, they must be viable and available 
at a high concentration, typically at least 108–109 per gram of product. The results 
obtained in these experiments show that Bb-12® strain was capable to maintain 
well in a novel fermented beverage without nutrient supplementation. Our results 
demonstrate that Bb-12® strain can be used as a probiotic culture for obtaining 
fermented beverages, based on soymilk and sea buckthorn syrup. Also, other 
authors reported satisfactory probiotic viability when producing probiotic fresh 
food (Cardarelli et al., 2008, Wanita et al., 2009, Malbaša et al., 2009). Therefore, 
the novel fermented beverage based on soymilk and sea buckthorn syrup fermented 
with Bb-12® strain seems to be the most promising concerning functional food. 

 
 

Figure 4. Variation in cell numbers of Bb-12® in the fermented beverages during storage 
a – Fermentation at 30°C; b – Fermentation at 37°C 

 
The pH evolution during cold storage for all samples studied is shown in Figure 5a 
and b (p<0.05). After 14 days of storage, the pH ranges between 4.68 – 4.58 and 
4.51 - 4.46 for the sample fermented at 30°C and 37°C, respectively. The decrease 
in pH is due to the production of organic acids. Lin et al. (2004) and Rozada-
Sánchez et al. (2008) reported similar results. 
Lactic acid, one of the metabolites associated with nutritive and functional 
characteristics of fermented beverages, was determined. The values for all samples 
after 14 days of storage are shown in Figure 6a and b (p<0.05). The greatest 
content of lactic acid was found in beverage with 20% sea buckthorn syrup (0.74 
and 0.88 g·100 ml-1 for temperature of fermentation at 30°C and 37°C, 
respectively). As expected, during storage the acidity increased. Lin et al. (2004) 
reported similar results. Caplice et al. (1999) observed that the presence of lactic 
acid in fermented foods is advantageous due to their antimicrobial properties, 
preventing spoilage by other microorganisms. 
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After 14 days of storage, water holding capacity ranges between 74.39 – 72.44% 
for the sample fermented at 30°C and between 74.74 – 72.74% for the sample 
fermented at 37°C (Figure 7a and b).  
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. pH changes in beverages during storage 
a – Fermentation at 30°C; b – Fermentation at 37°C 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. Titratable acidity changes in beverages during storage 
a – Fermentation at 30°C; b – Fermentation at 37°C 

 
Kovalenko and Briggs (2002) found 84.1-96% of water holding capacity in soy-
based desserts. Mocanu et al. (2009) reported that the water holding capacity was 
65.2 % in a sample with milk and sea buckthorn extract.  
During storage, viable cell counts and acidity increased, while pH and water 
holding capacity decreased with the increase in syrup concentration percent at both 
temperatures. 
 
  



N. Maftei et al. / AUDJG – Food Technology 36(1) 81-96 

 
90 

 
 

 
 

Figure 7. Water holding capacity of the beverages during storage 
a – Fermentation at 30°C; b – Fermentation at 37°C 

 

Survival of Bb-12® strain under gastric conditions 

Taking into account the results previously presented, the survival in simulated 
gastric juice of the Bb-12® strain, after 7 days of storage of fermented products has 
been analyzed. Resistance to adverse gastrointestinal tract conditions and the 
ability to adhere to human epithelial intestinal cells are some of the in vitro tests 
recommended according to the guidelines of the FAO/WHO (2006), for the 
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selection of probiotic bacteria before studying their in vivo functionality by means 
of animal models and/or human intervention trials. The effect of simulated gastric 
juices on the viability of Bb-12® strain is presented in Figure 8a and b. The Bb-12® 

strain had high survival rates in simulated gastric juice for both temperatures at 
fermentation (p<0.05). The results showed that in the highest survival effect was 
identified in case of the beverage with 20.0% sea buckthorn syrup fermented at 
37°C. As it can be seen in Figure 8, the entire beverage showed progressive 
reduction in viability during 120 min of simulated gastric transit. Viability 
decreased from 100.0% to 78.0% and to 77.0% relative to the initial concentration 
for the incubation temperature of 37°C (Figure 8 a) and 30°C (Figure 8 b), 
respectively. These results are comparable to the findings of Madureira et al. 
(2005) who studied the survival of probiotic bacteria in a whey cheese vector 
submitted to gastrointestinal tract conditions and indicated that B. animalis Bo and 
B. animalis Bb-12 strains were the least affected when exposed to artificial gastric 
juice. Grimoud et al. (2010) reported that the bifidobacteria had high survival rates 
(about 95.0%) in simulated gastric juice. Reyes-Gavilán et al. (2011) found that 
Bifidobacterium animalis tolerated gastric juice, whereas Bifidobacterium longum 
showed poor survival under these conditions. This current study has demonstrated 
that the viability of Bb-12® strain is not affected by pH 2.0. The literature shows 
that a low final pH during bacterial growth induces an acid tolerance response 
(Lorca, & Font de Valdez, 2001). Van de Guchte et al. (2002) reported that the 
induction of pH stress response may protect probiotic bacteria not only from acid 
challenge but also from other stresses such as heat, osmotic or oxidative shocks. 
 

Survival of Bb-12® strain under intestinal conditions 

Figure 8a and b depicts the evolution of bifidobacteria counts during simulated 
intestinal juice. Bb-12® strain was resistant to the intestinal conditions (0.5% 
pancreatin and 4.5% bile salts). During simulated intestinal juice after 120 min, the 
rate of survival of Bb-12®strain decreased from 100% to 75.5% for the beverage 
with 20.0% sea buckthorn syrup and fermented at 30oC (Figure 8a). In Figure 8b it 
can be seen that for the same beverage fermented at 37oC, the rate of survival 
decreased from 100% to 75.6% (p >0.05).  
Data from this study suggest that after 7 days storage in the beverage with soymilk 
and sea buckthorn syrup would not affect sensitivity of probiotics to bile or 
pancreatic enzymes. The results obtained in this study are in accordance with those 
reported by Grimoud et al. (2010) who found that the strains B.bifidum 02, B. 
bifidum 20, B. breve R0070 and B. pseudocatenulatum 14 had high survival rates in 
intestinal conditions except for Bifidobacterium longum, which showed a loss of 
viability >50% after treatment by intestinal fluid. Madureira et al. (2005) reported 
that the best viability profiles throughout the period of exposure to the bile salts 
was obtained for B. animalis Bo and B. animalis Bb-12 strains.  
The current study was based on an original approach that combined the effect of 
exposure to gastric juice, followed by the effect of exposure to bile salts on the 
viability of Bb-12® strain incorporated in a food matrix. This approach simulated 
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the two situations that prevail during transit through the gastrointestinal tract: 
passage through the stomach, followed by release of bile salts in the small 
intestine. 
 

 

 
Figure 8. Survival of Bb-12® under gastric and intestinal conditions 

a – Fermentation at 30°C; b – Fermentation at 37°C 
 
To be considered as probiotic, microorganisms had to meet some selection criteria. 
Among all the in vitro parameters defined: human origin for human use, survival in 
gastrointestinal conditions, pathogen inhibition, adhesion to intestinal epithelial 
cells, etc. (Kalliomaki et al., 2008) we chose to test the resistance to acidic and bile 
salt conditions along the digestive tract. Liong and Shah (2005) reported that the 
exposure to gastric and intestinal fluids along the digestive tract is the main stress 
that could decrease the viability of ingested probiotics. Sanders (2003) found that 
optimum delivery of viable microorganisms to the distal gut is critical for intestinal 
probiotic effects and acid resistance is required for food applications. Thus we 
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investigated the probiotics’ resistance through a protocol simulating gastric and 
intestinal conditions as already described and Bb-12® strain was resistant to gastric 
conditions and to artificial intestinal fluid. The results obtained in the current study 
provide us with a first-level relevant selection criterion, highlighting the strongest 
resistance effects of the bifidobacteria in the present study. 
 
Conclusions 

In this study, a novel probiotic beverage based on soymilk and sea buckthorn syrup  
fermented with Bifidobacterium bifidus (Bb-12®, Bb) was produced. The growth 
rate, pH, titratable acidity during 12 h of fermentation as well as viability of 
selected strain, pH, titratable acidity, water holding capacity during storage at 4oC 
and survival of Bb-12® strain under simulated gastric and intestinal juices, were 
monitored. Results showed that the increase in syrup concentration caused the 
increase of viable cell counts and acidity and the decrease of pH during 
fermentation and during storage period viable cell counts and acidity increased, 
while pH and water holding capacity decreased with the increase in syrup 
concentration percentage at both temperatures. 
Also, this study indicates that Bb-12® strain was able to survive in vitro in human 
gastrointestinal tract and the results obtained reveled that Bb-12® strain is a 
potential probiotic which  can be used in a beverage based on soymilk and sea 
buckthorn syrup. The next step will be to verify whether these in vitro findings also 
apply to the in vivo situation in which potential probiotics must compete for 
mucosa receptors and nutrients with a plethora of intestinal microorganisms. This 
research proves that there are opportunities to develop a new beverage and a 
market of functional foods based on fermented soy milk and sea buckthorn syrup 
that incorporates health benefits. 
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