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ABSTRACT 

In recent years, many variations have been occurred in human nutrition such that there has been increasing tendency 
towards consumption of functional foods, i.e. foods having medicinal as well as nutritional value in addition of basic 
nutritional properties. Probiotic products are among important functional foods, thus, over last decade many studies on 
these special products also have been carried out in Iran. Probiotic products are divided into two groups: dairy and non – 
dairy products of which dairy probiotic products are widely consumed, however problems such as increased cholesterol 
level and lactose intolerance make some people avoiding consumption of such products. Thus demand for non – dairy 
probiotic products is growing especially by the vegetarians worldwide. Probiotics prevent or reduce the incidence of a 
wide range of infectious diseases while establishing a balanced flora in the intestine and stomach thereby promoting the 
host’s health. Along similar lines, the viability of probiotics in these products to confer their healthful effects on the host’s 
body is of enormous importance. Therefore, in the present study, we investigate the viability of probiotics and the factors 
affecting their survival. 
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INTRODUCTION 
Antibiotics have been long used for prevention and treatment of diseases and also to enhance the growth 
of animals. This continuous and sometimes, irregular use of antibiotics in humans and animals has caused 
many problems. The scientists, thus, sought to find some alternatives with the probiotics being on the top. 
Probiotics, prebiotics, symbiotic as well as nutritionally fortified products all are among functional foods. 
Presently over 75 dairy products containing probiotics are produced worldwide and the attempts to use 
prebiotics along with probiotics have commenced. The tendency of humans towards using probiotic to 
benefit from their healthful effects dates back 1908 when Elie Metschnikoff a Russian researcher, 
announced that human beings should consume milk fermented with lactobacillus for longevity. Probiotics 
have been identified as living microorganisms which in sufficient amounts are able to balance microbial 
flora of the host. Many evidence is available that consumption of foods containing useful microorganisms 
known as probiotics, help the survival of indigenous intestinal flora and keep the bacteria in balance 
thereby conferring healthful effects on humans health [1]. Probiotics are commonly added to yogurt and 
other dairy fermented products, however, their high cholesterol content as well as lactose – intolerance in 
some susceptible people have limited their consumption [2]. In recent years demand for non-dairy 
probiotic products has been growing and today probiotic products in form of beverages is increasingly 
manufactured [3]. Fruits and vegetables are rich in functional components such as minerals, vitamins, 
fiber and antioxidants (phytochemicals). Also they are free from those allergens contained in dairy 
products limiting their consumption [4]. 
The objective of this study is to review the viability of probiotics in different non-dairy beverages 
produced in recent years. 
Probiotic means something enlivening in latin and conceptually is opposite of antibiotic meaning 
contralife which was used by kollath, for the first time, for malnourished patients [5]. Among many 
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definitions presented for probiotics so far, the definition proposed by FAO and WHO, best represents the 
attributes of probiotics, “living microorganisms that in sufficient amounts have healthful effects on the 
host” [6]. Probiotics, for the first time, were used in fermented milk and then they were recognized by 
their application in animal feed [7]. Today the role of many probiotic species in human health is well 
recognized [8]. 
Probiotics are living microorganisms conferring healthful effects on the host and improving the balance of 
intestinal microflora if they are taken in sufficient amount [9,10]. Today, probiotics are defined as non-
pathogenic living microbes that are taken singly or in combination by humans or animals promoting the 
host health via increasing the number of beneficial intestinal bacteria [11]. 
The healthful effects of living microorganisms especially lactic acid bacteria (LAB) on human health were 
identified many years ago [12]. Probiotics improve the balance of intestinal microflora and inhibit the 
harmful bacteria growth. They also improve digestion, promote the function of immune system, and boost 
resistance to infection [13, 14]. Various studies have shown the effectiveness of these bacteria in 
preventing and treating different diseases and health problems including hypercholesterolemia [15], 
constipation food allergy [16], osteoporosis [18], hypertension [18], ulcerative colitis [19], colon diseases 
[20], unbalanced immune system [21, 22], lactose intolerance [23], bowel inflammatory diseases [3], 
atopic eczema [21], teeth decay [24, 25], different types of cancer [26, 27], Helicobacter pylori – caused 
gastritis [28], and obesity [29]. Probiotics may reduce lactose and cholesterol level as well as blood 
pressure. Also they are able to prevent colon cancer and treat irrigative bowl syndrome (IBS) and acute 
diarrhea [7, 30, 31, 19]. The activity and viability of probiotics in the intestine are necessary if their 
healthful effects are to achieve. Thus minimum 107 living probiotic bacteria per g of dairy products on 
consumption are required [32, 33, 34]. 
 
STUDIES ON NON – DAIRY PROBIOTIC BEVERAGES WORLDWIDE  
Yoon et al., (2004) used species L1.acidophilus, L.plantarum, L.casei, and L.delbrueckii in order to produce 
probiotic tomato juice. L.plantarum consumed the sugar at a higher rate, thus produced more acid and 
reduced pH to a lower value as compared to other species. Also the number of living cells was greater 
than 108 cfu/ml after 48h of fermentation. The results showed that the number of living cells was greater 
than 106 cfu/ml after 4-week storage at 4°C (especially for L. acidophilus, L. casei and L. delbrueckii) [35]. 
Yoon et al., (2005) examined beet root juice as a suitable substrate for producing a probiotic product by L. 
acidophilus, L. casei, L. delbrueckii, and L. plantarum. They also investigated the biovailability of the 
probiotic species as well as living cells count during refrigerated storage at 4 °C for 4 weeks (once a 
week). Sterile beet juice was inoculated with the probiotic bacteria and the samples were incubated at 
30°C for 72h. at the time intervals of 48, 24 , 0 and 72 h, microbial count and chemical analysis (acidity , 
pH , sugar , Organic acids) were done. After 72 h of incubation, the samples were transferred to 
refrigerator and kept at 4°C for 4 weeks in order to study the bioavailability of probiotics in the final 
product. All used species held the potential for using beet juice for cell synthesis and lactic acid 
production. The number of live cells reached 109cfu/ml after fermentation at 30°C for 48h. Extending the 
time of fermentation from 48h to 72h had no significant effect on the living cells count. Although only L. 
acidophilus and L. plantarum decreased pH value from 6.3 to less than 4.5 after 48h of fermentation due 
to their ability of producing more acid as compared to L. casei as compared to L. casei and L. delbrueckii. 
The latter produced only 0.25% acidity resulting in a decrease in pH value to 5 after 72 h of fermentation. 
The number of living cells but L. acidophilus, in fermented beet juice reached 106-108 cfu/ml after 4-w 
storage at 4 °C. for example L.casei, L. plantarum and L. delbrueckii count measured 9×106 , 7.7×107 and 
7.2×107 cfu/ml, respectively, after 4-w refrigerated storage at 4°C. the factors affecting the bioavailability 
of probiotics included acidity, pH, oxygen content, lack of nutrients and the presence of antimicrobial 
agents[11].  
Yoon et al., (2006) used cabbage as a raw material for production of probiotic cabbage juice by lactic acid 
bacteria (L. casei A4, L. plantarum C3, L. delbrueckii D7). After fermentation, the samples were 
refrigerated at 4°C for 4w in order to investigate the effect of refrigerated storage on the bioavaiability of 
probiotics. Cabbage juice was inoculated with probiotic species and the samples were incubated at 30°C 
for 72h. Microbial and chemical analyses were done at the time intervals of 48, 24 , 0 and 72h. the results 
showed that all three species could easily grow in the sterile cabbage juice without any nutrients as the 
number of living cells reached 10×108 cfu/ml after 48h of fermentation. Extending the time of 
fermentation from 48h to 72h had no significant effect on living cell count. L. platarum and L. delbrueckii 
could produce greater amount of lactic acid (1%) than L. casei (0.74%). L. casei seems to reqire some 
nutrients which are not present in sufficient amount in cabbage juice. Previous experiments have shown 
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that cabbage contains some antimicrobial compounds including carbohydrates naturally occurring in 
cabbage which are inactivated when steamed for 10 min before extraction. The results revealed that L. 
delbrueckii and L. plantarum retained their bioavailability during several weeks at 4°C and could grow at 
low pH and acidity reaching 105-107 cfu/ml, while L. casei lost its viability completely after 2-w 
refrigerated storage [36]. 
Sheehan et al., (2007) studied the resistance of lactic bacteria to acid as well as their technological 
resistance in juice environment. They examined the bioavailability of five lactobacillus species and one 
Bifidobacter species in orange juice (pH 3.65) pineapple juice (pH 3.40) and cranberry juice (pH 2.5). all 
species could grow well in orange and pineapple juice but not in cranberry juice. The number of living 
cells of L. casei DN-114001 , L. rhamnosus GG and  L. paracasei SSP.Salivarius UCC500 in orange juice and 
pineapple juice reached 107cfu/ml and 106 cfu/ml, respectively for at least 12 weeks. These three species 
held great potential for being used in juice due to their resistance to acidic environment. The survival of 
Bifidobacterium lactis BB-12 in considerably over first 4 weeks of refrigerated storage and the number of 
living cells measured greater than 106 cfu/ml at least for 6 weeks, decreasing by 2 log within 6 and 10w. 
The number of living cells in pineapple juice measured greater than 106 cfu/ml at least for 4 weeks 
decreasing by 3.5 log from 4 w to 6w. B. lactis however, has been recognized as one of the most resistant 
species against human gastrointestinal conditions. Exposure to oxygen during refrigerated storage results 
in decreased bacterial population over time. L. rhamnosus, L. casei  and L. paracasei showed satisfactory 
bioavailability as their living cells count measured >107 cfu/ml in orange juice and >106 cfu/ ml in 
pineapple juice over 12 weeks. It should be noted that in pineapple juice, due to its low pH the viability of 
probiotics decreased to a greater extent than in orange juice. Cranberry juice also did not provide a 
favorable environment for growth and viability of probiotics. In order to determine whether low pH and 
or benzoic acid, and lacton contained in cranberry juice reduce the bioavailability of probiotics the 
bioavailability of L. paracasei juice with different pH values, 2.5 , 3.5 , 4.5  and 5.5. At high pH value living 
cells count remained >107 cfu/ml for 9 days whereas the number was found only for 2 days at pH 2.5 thus 
it was concluded that the main reason for the observed decrease in bioavailability of probiotics in 
cranberry juice was its low pH value. Also the bioavailability of probiotic species in orange juice was 
studied before pasteurization process. The results suggested that the probiotic species lost their 
bioavailability and similar results were obtained when non-thermal pasteurization (high – pressure) 
process was exerted where exerting and removing high temperature, respectively, decrease and increase 
pH value thus these pH variations increase the susceptibility of probiotic species and reduce their 
resistance to acidic conditions in the product[37]. 
Mousavi et al., [38] investigated the viability of L.rhamnosum, L.gasri, and L.fermentum in orange juice and 
tomato juice at 4°C, 23°C, and 37°C for four weeks. Their results revealed that L.rhamnosus and L. gasri 
were viable in both media. 
Champagne et al., [39] inoculated apple – pear – raspberry juice mixture with 4.5×109 cfu/250ml L. 
rhamnosus and examined its viability during storage (2-4 w) at 2-7°C under conditions similar to those of 
consumption. The results suggested that if the product is refrigerated the consumers could expect a 
satisfactory viability of L. rhamnosus (1.5 × 109 cfu/ 250ml) over several weeks and that L. rhamnosus 
shows desirable viability even when the package is opened and exposed to oxygen. 
Kun et al., (2008) studied carrot juice as a suitable substrate for manufacturing probiotic foods by use of 
Bifidobacterium species (B. lactis BB-12, B. bifidum B7.1 and B. bifidium B3.2).All Bifidobacterium species 
were able to grow in carrot juice without any supplied nutrients. The initial number of 107cfu/ml 
increased to 108 cfu/ml after 6 h of incubation and remained viable up until the end of fermentation 
process (24h). Due to intense metabolism of bacteria, pH of carrot juice dropped below 4.5 during 
fermentation. Also the amount of glucose and saccharose considerably reduced while the amount of 
fructose did not change. Decomposition of carotenoids (α- and β- carotene) ranged 15-45% depending on 
the used species. The amounts of produced lactic and acetic acids were 14.8-16.7 mg/ml and 3.3-5.3 
mg/ml repectively. The results showed that pasteurization process leads to decomposition of vitamins 
and enzymes and induction of maillard reaction reducing the availability of amino acids as well as 
carbohydrates in carrot juice. Pasteurization did not change the chemical composition including 
carbohydrates, carotenoids content and pH value. In order to examine the effect of initial inoculation 
concentration on the capability of microorganisms in fermentation, carrot juice was inoculated with two 
inocfulation volume of Bifidobacterium 106 and 107 cfu/ml. For 106 cfu/ml, the number of bifidobacteria 
reached 108 cfu/ml after 24h of fermentation and they remained viable up until 32h while pH value 
decreased from6 to below 5. For 107 cfu/ml, after only 24 h of fermentation, increased at 12 h and 
remained viable up until 24 h. Some researchers suggest that initial amount of 107 cfu/ml is sufficient for 
inoculation and fermentation of fruits and vegetables juice as well as acceleration of the process. The 
results of evaluating bifidobacteria growth and organic acids production in carrot juice showed that after 
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24 h of fermentation the number of B. lactis BB-12, B B7.1 and B. bifidium B3.2 reached 77.8 , 8.71 and 
8.82 cfu/ml, respectively , suggesting the satisfactory bacterial growth and favorable environment of 
carrot juice for growth and viability of bifidobacteria. Initial pH value of carrot juice dropped from 6.4 to 
4.2 because of acid production. Acid production by Bifidobacterium species used in this study varied 
within first 6 h of fermentation. Bifidobacteria also may inhibit undesirable microorganisms. The studies 
on the variations of sugar, ethanol and varotenoid content suggest that glucose and saccharose are good 
sugar sources for bifidobacteria. During fermentation 20% glucose and 80% saccharose were utilized due 
to inability of bifidobacteria to use other carbohydrate sources in carrot juice. Carotenoids content 
depends on different factors including carrot variety soil and weather conditions. α- and β- carotene 
content decreased after 24 h of fermentation. The greatest reduction was observed when carrot juice was 
fermented by Bifidobacterium B 3-2. The reason may be the bacterial metabolism or fermentation 
conditions (pH and temperature). During fermentation of carrot juice lactic acid was produced in greater 
amount than acetic acid lactic acid promotes the nutritional value of organic products and improves 
texture and flavor. The concentration of this acid also may increase as the amounts of nitrogen 
compounds and mineral salts increase [40]. 
Natural juice (green apple, kiwi, pineapple, pear and strawberry) added to the broth culture may exert an 
inhibitory effect on Staphyloccus thermophilus. Strawberry juice inhibit all probiotic species, but L. casei 
whereas pineapple juice and kiwi juice inhibit L. acidophilus species. Green apple juice inhibits L. lactis 
while pear juice has no effect on probiotic species [41]. 
In a study conducted in 2011, the conditions for L. casei growth in cashew apple juice were instigated and 
the proper level of inoculation as well as time of fermentation were determined. Also the bioavailability of 
L. casei during refrigerated storage at 4°C for 42 d was studied. The optimum conditions for 
manufacturing probiotic apple juice by use of L. casei included pH 4.6 fermentation temperature of 30°C 
inoculation level of 48.7 log cfu/ml and 16 h of fermentation. During fermentation and refrigerated 
storage transparency yellowness and total color variations increased and redness reduced. pH value 
biomass, living cell count and color were measured every two hours during 24h of fermentation in order 
to determine the best level of inoculation and time of fermentation. The above parameters were also 
measured during 42 d of refrigerated storage at 7-d intervals. The effects of initial pH and temperature of 
fermentation on the growth of microorganism depended on the used species and substrate. The effect of 
temperature on the growth of L.casei was greater than that of pH value. Initial pH had no significant effect 
on the biomass. The amount of L. casei biomass increased as the temperature did rise, thus the optimum 
temperature for L. casei growth in apple juice is ~ 35°C. A great number of living cells was observed at a 
mild temperature (~30°C) as higher temperatures diminished the viability of L. casei. The greatest 
viability was observed at pH 6.4 and fermentation temperature of 30°C. the optimal conditions (initial pH 
of 6.4 and fermentation temperature of 30°C) were selected for evaluation of time for fermentation and 
level of inoculation. The growth of L. casei was retarded within the initial hours of fermentation, however 
the accelerated growth was observed after 2 h of fermentation in apple juice inoculated with 7.3 and 7.48 
log cfu/ml. More biomass was also observed in apple juice inoculated with 7.48 log cfu/ml. this level of 
inoculation thus was selected for manufacturing probiotic apple juice. Although the greatest 
bioavailability was found for the sample inoculated with 7.48 log cfu/ml at 14 h, the 16 th hour was 
selected due to ph < 4.6 and inhibition of growth of pathogenic for maintaining the bioavailability and 
survival of probiotics as well as optimum conditions of probiotic apple juice. During fermentation, the 
turbidity increased because of increase in biomass resulting in reduced transparency of apple juice. As 
the fermentation proceeded, the yellowness of apple juice inoculated with L.casei increased as a result of 
pH drop. Carotenoids are main pigments developing the color of apple juice. During 24 h of fermentation, 
pH drop in different samples with different levels of inoculation results in isomerization of carotenoids 
and converts them into transe isomer thereby weakening the color of juice. Apple juice was produced by 
initial pH of 6.4 fermentation temperature of 30 °C inoculation level of 7.48 log cfu/ml and 16 h of 
fermentation, and then refrigerated for 42 d in order to examine the bioavailability of L. casei. At 21 d the 
number of viable cells increased from 8.41 log cfu/ml to 8.72 log cfu/ml and then decreased to 8.62 at 35 
d. the number of viable cells decreased at the end of storage period while they were still higher than 8 
cfu/ml being acceptable for probiotic products. During refrigerated storage, pH value decreased from 
4.28 to 3.79 at 42 d resulting in an insignificant decrease in an insignificant decrease in viable cells [42]. 
The fermentation of tropical fruits by lactic acid bacteria (LAB) was also studied. The used strains 
included lactobacillus acidophilus L. casei L. delbrueckii and L. bulgaricus. The fruits included melon 
watermelon and Chinese pear. The results revealed that glucose was utilized well and lactic acid 
produced. The number of bacteria reached 109cfu/ml over 45 – h fermentation. Fructose was not utilized 
during fermentation. These fruits provided favorable medium for manufacturing non-dairy probiotic 
beverages [43]. 
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Mousavi et al., [44] inoculated pomegranate juice with four species lactobacillus casei, L. delbrueckii L. 
plantarum, L. paracasei in the amount of 107 cfu/ml at 30°C for 72 h and then studied the microbial count, 
pH, acidity metabolism of organic acids and sugars. The viability of bacteria was measured during a 4-w 
period. The results showed that L.plantarum and L.delbrueckii increased the pH value rapidly within the 
first hours of fermentation and also utilized more sugars as compared to other two species. The greatest 
viability was observed for L. delbrueckii and L. plantarum within first two weeks as 1.5 × 105 cfu/ml and 
2.8×105 cfu/ml respectively. It was demonstrated that pomegranate juice served as a favorable 
environment for production of probiotic fermented beverages [44]. 
Jahandide et al., (2012) studied borage – based drink fermented with four strains L.paracasei, L. 
acidophilus, L. delbrukii and L. plantarum at 30°C for 45h. Variations of pH and acidity kinetics of 
bacterial growth, sugar utilization organic acids production variations of phenolics and antioxidants were 
investigated. L. casei caused the greatest changes in pH acidity and sugar utilization. Lactic acid was 
produced in higher amount than other organic acides. The amount of phenolic compounds and 
antioxidants showed a significant increase during fermentation. After 2 weeks of refrigerated storage the 
number of bacteria was within the probiotic range. Thus it was concluded that borage extrac was a 
desirable medium for growth of lactic bacteria and production of functional drinks[45]. 
Marhamatzadeh et al., (2012) studied the feasibility of manufacturing probiotic apple and orange juice by 
L. acidophilus and Bifidobacterium bifidium. They supplemented the juice with milk maltose, lactose and 
glucose. Acidity pH and microbial count were explored during refrigerated storage (6w). the results 
revealed that glucose and lactose had positive effects on the extended shelf – life of the probiotic 
juice[46]. 
Pakbin et al., (2011a) produced a probiotic peach drink by using LAB (L. delbrueckii C3, L. casei A4, and L. 
plantarum D7). All samples were inoculated with 24-h cultured bacteria (<105 cfu/ml) and incubated at 
30°C for 72 h. they concluded that the growth of L. delbrueckii and L. casei was more pronounced than 
that of L. plantarum. Also the rate of lactic acid production, pH drop and utilization of peach drink sugar 
by these two. Species was higher after 48 h of incubation demonstrating their accelerated growth during 
lactic fermentation and production of probiotic peach drink[47]. 
Pakbin et al., (2011b) produced a probiotic strawberry drink by used of LAB (L.delbrueckii C3, L. casei A4, 
and L.plantarum D7). All samples were inoculated with 24-h cultured bacteria (<105cfu/ml) and 
incubated at 30°C for 72 h. they concluded that the growth of L.delbrueckii and L. plantarum was more 
pronounced than that of L. plantarum. Also the rate of lactic acid production pH drop and utilization of 
strawberry drink sugar by these two species was higher after 48 h of incubation demonstrating their 
accelerated growth during lactic fermentation and production of probiotic strawberry drink [48]. 
Amini (2011) evaluated the microbial and sensory properties of probiotic apple juice and celery juice as 
well as apple – celery juice mixture produced by strains L. acidophilus and L. delbrueckii. Living cells 
count, pH , total acidity sugars utilization, organic acids production, total phenolics and sensory attributes 
during fermentation at 37°C for 24 h were investigated. The greatest pH drop was observed for the mixed 
drink as well as apple juice produced by L. delbrueckii, however the case was different for celery juice by 
L. acidophilus. All drinks were favorable for the activity of both strains however the curve of growth and 
organic acids produced by L. delbrueckii for the mixture of apple – celery juice and apple juice was higher 
than L. acidophilus and L. acidophilus did not show any activity in celery juice. This study showed the 
potential of probiotics for manufacturing valuable products by non-dairy apple – celery juice drink as well 
as apple juice and celery juice individually [49]. 
Using L. acidophilus and B. lactis at different concentrations (25%, 75% and 50%) at initial inoculation 
level of 6×108 cfu/ml, Seyyedi et al., [50] produced a probiotic orange juice consisting of different 
concentrations of orange juice (20T 25 and 30%) and of cheese powder (0.1 , 0.2 and 0.3) and concluded 
that 25% orange juice and 0.2 cheese powder resulted in the greatest bacterial activity, growth and 
survival. Also the greatest viability was observed for the sample containing 75% L. acidophilus and 25% 
B. lactis . 
Pakbin and Karami  [51] produced a probiotic fig drink by use of LAB (L.delbrueckii C3, L. casei A4, and L. 
plantarum D7). All samples were inoculated with 24-h cultured bacteria (<105 cfu/ml) and incubated at 
30°C for 72h. they concluded that the growth of L. delbrueckii and L. casei was more pronounced than that 
of L. plantarum. Also the rate of lactic acid production, pH drop and utilization of fig drink sugar by these 
two species was higher after 48 h of incubation demonstrating their accelerated growth during lactic 
fermentation and production of probiotic fig drink [51]. 
Tutunchi et al., (2012) produced probiotic organic red grapes juice by use of L. casei 431 at intial 
inoculation level of 108 cfu/ml and concluded that although the bacterial survival in fermented red grapes 
juice decreased gradually during refrigerated storage at 4°C living cells count was higher than 106 cfu/ml 
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even after 4-w storage at 4°C. The results suggested that organic red grapes juice could be used as raw 
material for manufacturing probiotic organic red grapes juice via lactic fermentation by L. casei [52]. 
Karbasi and Izadi  (2013) produced a probiotic beverage by using cabbage – tomato juice fermented by 
LAB (L. rhamnosum, L. paracasei, and L. acidophilus). All samples were inoculated with 48-h cultured 
bacteria (<109 cfu/ml) and incubated at 37°C for 72 h. Then they were kept at 4°C for 4 weeks and the 
viability of the strains was determined. After four weeks the number of viable cells of L. rhamnosus and L. 
paracasei still measured 3.6×108 and 4.7×105 cfu/ml, respectively. These two strains thus could be used 
as probiotic microbial cultures for manufacturing a healthy drink [53]. 
Carrot juice and beet juice were inoculated with species Bifidobacterium and L. acidophilus and incubated 
at 37 °C for 24h. After 7 h of fermentation the number of viable cells carrot juice reached 108 cfu/ml and 
did not change up until the 24 th hour of fermentation. The pH value decreased from 6.24 to 4.06. After a 
lag phase, the number of viable cells increased and pH dropped slowly. The gap is important for bacteria 
to adapt to the new environment. After 5h of fermentation, pH value dropped below 5 due to intense 
bacterial metabolism. L. acidophilus showed enhanced growth in carrot juice as compared to beet juice 
because beet juice contains some growth inhibitors. At the end of incubation (24h), the bacterial count 
reached 2.3×108 cfu/ml and pH value was below 3.9. The carrot juice samples inoculated with L. 
acidophilus were kept at 4 °C for 4 weeks in order to investigate the bacterial viability. The number of 
cells showed a considerable decrease within the 1 st week and no viable cells were observed during next 
three weeks. The number of L. acidophilus in beet juice reached 5× 108 cfu/ml after 48 h of fermentation 
and pH value decreased from 6.29 to 4.62 however the amount of lactic acid increased to 2.65 g/L.After 
24 h of fermentation, lactic acid cotent increased to 3.69 associated with pH 4.28 (pH increased to 4.31 at 
37°C during next 24h). the bioavailability of Bifidobacterium BB-12 also was studied during fermentation 
of carrot and beet juice. After 48 h of fermentation the number of viable cells in both media measured > 
4.5×108 cfu/ml. pH value of carrot juice and beet juice decreased from 6.17 to 4.28 and from 6.03 to 4.41 
respectively [54]. 
 
CONCLUSION  
Although dairy products are the most common substrates for probiotic bacteria other substrates may be 
used because of high cholesterol content of these products and lactose intolerance in some lactose – 
sensitive people. Thus the optimum conditions for probiotics growth in non – dairy products are 
investigated so that all people could benefit from healthful effects of probiotic bacteria. The research 
showed that the viability of probiotics depended on the used species medium conditions O2 content 
acidity of final product, pH accumulation of the acids produced through fermentation and the presence of 
growth inhibitors. The results suggested that the viability of probiotics in the first place depended on the 
pH value and acidity of the product. Finally given the variety of substrates and microbial species further 
studies are needed to determine the optimal conditions for probiotics growth in different non – dairy 
probiotic products. 
 
REFERENCES  
1. Khosravi Darani,K., Koshki,M.R.(1998). Probiotics in dairy industry,Tehran, Marze danesh Publishing ltd, 1-5. 
2. Fuller, R.(1989). Probiotics in man and animals, Journal of Applied Bacteriology 66, 365–378. 
3. Heenan, C.N., Adams, M.C., Hosken, R.W. & Fleet, G.H.(2002). Growth medium for culturingprobiotic bacteria for 

applications in vegetarian food products, Lebensmittel-Wissenschaft   und-Tech-   nologie, 35, 171–176. 
4. Hood, S.K., Zottola, M.L.(1988). Effect of low pH on the ability of Lactobacillus acidophilus to survive and adhere 

to human intestinal cell, Journal of Food Science, 53, 1514–1516. 
5. Vasiljevic, T., Shah, N.P.(2008). Probiotics from metchnikoff to bioactives: A Riview, International Dairy Journal, 

18, 714-728. 
6. Bhan, M.K., Toteja, G.S.(2011). Guidelines for evalluation of probiotics in food, Indian council of medical 

research,134,22-25. 
7. Maity, T.K., Misra, A.K. (2009). Probiotics  and  human  health: Synoptic  Review, African Journal of Food and 

Agriculture, 9,8, 1778-1796.  
8. Pawan, R., Bhatia, A. (2007). Systemic  immuno modulation  and  hypocholesteraemia  by  dietary  probiotics, 

Journal of Clinical and Diagnostic Research, 1,6 , 467-475. 
9. Espinoza,  Y.  R., Navarro,  Y. G.(2010). Non-dairy  probiotic  products. Journal  of  Food Microbiology, 27, 1-11. 
10. Anonymous FAO/WHO.(2001). Health and nutritional properties of probiotics in food  including powder milk 

with live lactic acid bacteria. Cordoba, Argentina: Food and Agriculture Organization of the United Nation and 
Word Health Organization Expert Consultation Report. 

11. Yoon, K. Y., Woodams, E. E. & Hang, Y. D.(2005).Fermentation of beet juice by beneficial lactic acid bacteria. 
Journal of Lebensm-Wiss. U-Technol, 36, 73-75 

12. Park,W.Y.(2009). Bioactive components in milk and dairy product, Wiley Blackwel Publishing ltd. 



BEPLS Vol 4 [9] August  2015      64 | P a g e            ©2015 AELS, INDIA 

13. Bengmark, S. (2003).Use of some pre-, pro- and synbiotics in critically ill patients , Best Practice & Research 
Clinical Gastroenterology, 17, 5, 833–848. 

14. Kieran, M. (2003).Using probiotics and prebiotics to improve gut health , DDT, 8, 15 , 692-700. 
15. Roushanzamir, M., Sohrabi, Z., Beglarian, R., Baroutkoub, A., 2010, Effects of probiotic yoghurt consumtion on the 

serum cholesterol levels in hypercholestromic cases in Shiraz,Southern Iran, Scientific Research and Essats, 5,16, 
2206-2209. 

16. Makinen, K., Berger, B., Bel-Rhlid, R. & Ananta, E.(2012).Science and technology for The mastership of probiotic 
applications in food product, Journal of Biochmistry, 162, 356-365. 

17. Lourens-Hattingh, A., Viljoen, B.C. (2001).Yogurt as probiotic carrier food, International Dairy Journal, 11, 1–17.   
18. Lye, H.S., Kuan, C.Y., Ewe, J.A., Fung, W.Y. & Liong, M.T.(2009). The improvement  of  hypertension by probiotics: 

effects on cholesterol, diabetes, renin, and phytoestrogens, International Journal of Molecular Science., 27, 3755–
3775. 

19. Pronio, A., Montesani, C., Butteroni, C., Vecchione, S., Mumolo, G., Vestri A., Vitolo, D. & Boirivant, M.(2009). 
Probiotic administration  in  patients  with ileal pouch-anal  anastomosis  for  ulcerative  colitis  is  associated  
with expansion of mucosal regulatory cells, Inflamm Bowel Dis, 14, 662–668. 

20. Vilela, E.G., De  Lourdes  M., Torres, H.O.,  Pinto,  A.G. & Carneiro Aguirre, F.P. (2008). Influence  of  
saccharomyces  boulardii  on  the  Intestinal permeability of patients with crohn disease in remission, 
Scandinavian Journal of Gastroenterology, 43, 842–848. 

21. Isolauri, E., Sutus, Y., Kankaanp, P., Arvilommi, H. & Salminen, S.(1999). Probiotics: effects on immunity, The 
American Journal of Clinical Nutrition, 73, 444-450.  

22. Yasui, H., Shida, K., Matsuzaki, T. & Yokokura, T.(1999). Immunomodulatory  function  of  Lactic  Acid 
Bacteria,Yakult Central Institute for Microbiological Reasearch, 76, 383-389. 

23. Clark, S., Costello, M., Drake, M. & Bodyfelt, F.(2009). The sensory evaluation of dairy product, Springer Science, 
Secend Edition.  

24. Silva, M., Jacobus, N.V.,  Deneke,  C. &  Gorbach  S.L.(1987). Antimicrobial  Substance  from  a  Human 
Lactobacillus Strain, Antimicrob Agents Chemother, 31, 1231–1233. 

25. Nase, L., Hatakka, K., Savilahti, E., Saxelin, M., Poussa, A. & Corpela R.(2001). Effect of  long-term  consumption  of  
probiotic bacterium, Lactobacillus Rhamnosus GG, in milk on dental carries and caries risk in children, Caries 
Res, 35, 412–420. 

26. Hosoda, M., Hashimoto, H., Morita, H. & Hosono, A.(1996). Effect of administration of milk with Lactobacillus 
acidophilus LA-2 on fecal mutagenicity and microflora in the human intestine, Journal of Dairy Science, 79, 745–
749. 

27. Marotta, F., Naito, Y. &  Minelli, E.(2003). Chemopreventive  effect  of  a probiotic  preparation  on  the 
development of preneoplastic and neoplastic colonic lesions: an experimental study, Journal of 
Hepatogastroenterology, 50, 1914–1918. 

28. Felley, C.P., Corthésy-Theulaz, I., Rivero, J.L., Sipponen, P., Kaufmann, M. & Bauerfeind P. (2001).Favourable effect 
of an acidified milk (LC-1) on Helicobacter Pylori  Gastritis  in  man,  European Journal of Gastroenterol Hepatol, 
13, 25–29. 

29. Luoto, R., Kalliomäki, M., Laitinen, K. & Isolauri, E. (2010). The impact of perinatal probiotic intervention on  the  
development  of overweight  and obesity: follow-up  study  from  birth  to 10 Years. International Journal of 
Obesity , 34, 1531-1537. 

30. Gilliland, SE.(1990). Healthand nutritional benefits from lactic acid bacteria, Microbiology Review, 87, 175–188. 
31. Ouwehand, AC., Bianchi Salvadori, B., Fonde´ n, R., Mogensen, G., Salminen, S.  & Sellars, R.(2003).Health effects of 

probiotics and culture-containing dairy products in humans. Bulletin of theInternational Dairy Federation, 380, 
4–9. 

32. Akin, M. B., Akin, M. S., & Kirmaci, Z. (2007). Effects of inulin and sugar levels on the viability of yogurt and 
probiotic bacteria and the physical and sensory characteristics in probiotic ice cream. Food Chemistry, 104, 93-
99. 

33. Homayouni, A., Ehsani, M. R., Azizi, A., Razavi, S. H. & Yarmand, M. S.(2008) Spectrophotometrically evaluation of 
probiotic growth in liquid media, Asian Journal of Chemistry, 20,3 , 2414-2420. 

34. Talwalkar, A., Miller, C. W., Kailasapathy, K. & Nguyen, M. H.(2004). Effect of packaging materials and 
dissolvedoxygen on the survival of probiotic bacteriain yoghurt, International Journal of FoodScience and 
Technololgy, 39,6, 605-611. 

35. Yoon, K. Y., Woodams, E. E. & Hang, Y. D.(2004). Probiotication of tomato juice by lactic acid bacteria. Journal 
Microbiol, 42,4, 315-318. 

36. Yoon, K. Y., Woodams, E. E. & Hang, Y. D.(2006). Production of probiotic cabbage juice by lactic acid bacteria. 
Journal of Bioresource Technology , 97, 1427-1430. 

37. Sheehan, V.  M.,  Ross,  P. & Fitzgerald,  G.  F.(2007).  Assessing  the  acid  tolerance  and  the technological 
robustness of probiotic cultures for fortification in fruit juices. Innovative Food Science and Emerging 
Technologies, 8, 279-284. 

38. Mousavi,M., HO,PH.,Adams,MC.(2008). A study on the survival of probiotic Lactobacilli in tomato and orange 
juice, Asia Pac J Clin Nutr, 17, 61-62. 

39. Champagne,C.P., Rarmond, Y. & Gagnon, R.(2008).Viability of Lactobacillus Rhamnosus ROO11 in an apple-based 
fruit juice under simulated storage conditions at the consumer level, Journal of food science, 73, 5, 221-226. 



BEPLS Vol 4 [9] August  2015      65 | P a g e            ©2015 AELS, INDIA 

40. Kun, S., Rezessy-Szabo, J. M.,  Nguyen, Q. D. & Hoschke, A.(2008).  Changes of microbial population  and  some  
components  in  carrot  juice  during  fermentation  with selected  Bifidobacterium strains. Journal of Process 
Biochemistry, 43, 816-821. 

41. Vinderola C.G, Costa ,G. A., Regenhardt, S. & Reinheimer, J. A.(2002). Influence of Compounds associated with 
fermented dairy products on the growth of lactic acid starter and probiotic bacteria. International Dairy Journal, 
12, 579- 589. 

42. Pereira, A. L. F., Maciel, T. C. & Rodrigues, S.(2011). Probitic beverage from cashew apple juice fermented with 
Lactobacillus casei. Journal of Food Research International, 44, 1276-1283. 

43. Saw, L. K., Chen, S.  Wong, S. H.,  Tan, S. A.  & Goh, K. K. T., 2011, Fermentation of tropical fruit juices by Lactic acid 
bacteria. The 12th  ASEAN Food Conference. 

44. Mousavi, Z. E., Mousavi, S. M. & Razavi, S. H.(2011).Fermentation of pomegrant juice by probiotic lactic acid 
bacteria, World Journal Microbiol Biotechnol. 

45. Jahandideh, F., Mousavi, S. M. & Razavi, S. H.(2012). Utilization of echium amoenum extract as a growth medium 
for the production of organic acids by selected Lactic acid bacteria. Journal of Food Bioprocess Technol, 5,6, 
2275-2279. 

46. Marhamatizadeh, M.H., Rezazadeh, S., Kazemeini, F. & Kazemi, M.R.(2012). The study of probiotic juice product 
conditions supplemented by culture of Lactobacillus acidophilus and Bifidobacterium bifidum, Middle-East 
Journal of Scientific Research, 11, 3, 287-295.  

47. Pakbin,B., Hadinejad,M. & Sadeghi,S.(2011a). Production of probiotic peach beverages with Lactic acid bacteria, 
national food science conference, Qochan Azad University. 

48. Pakbin,B.,Hadinejad,M. & sadeghi,S.(2011b). Production of probiotic strawberry beverages with lactic acid 
bacteria, national food science conference, Qochan Azad University. 

49. Amini,H.(2011). Studying on fermentation of apple juice and celery by lactic acid bacteria, M.S theses , 
Agriculture Faculty , Varamin Azad university. 

50. Seidi,SH., Hashemiravan, M. & Norbakhsh,F.(2012). Studying on growth of Lactobacillus and Bifidiobacterium 
Lactis in orange juice , 2th national safety food , Savadkooh Azad university. 

51. Pakbin, B., Karami,K.(2012). Using fig beverage for production functional food, 2th national safety food , 
Savadkooh Azad university. 

52. Totonchi, P., Hesari,j., Moradi,M., (2012).  Production of organic red grape juice by using Lactobacillus Casei 431, 
21th national food science conference, Shiraz university. 

53. Karbasi,M., Izadi,H.(2013). Production of probiotic beverage from carrot  and tomato juices by acid lactic 
bacteria, Shiraz university. 

 
 
CITATION OF THIS ARTICLE 
Mahboobeh E, Leila N, Arash H. Investigation of the Viability of Probiotic Microorganisms in non – dairy Probiotic 
Beverages. Bull. Env. Pharmacol. Life Sci., Vol 4 [9] August 2015: 58-65 
 

 
 


