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ABSTRACT: Yoghurt is a popular healthy food, consumed by many people. The popularity of this product 
made it possible to use it as a base in order to produce probiotic preparations. Prebiotics are used for better 
growth and survival of probiotic bacteria as well as to improve organoleptic, rheological and technological 
properties of probiotic yoghurt. The aim of this research was to study physicochemical changes and survival of 
probiotic bacteria in synbiotic yoghurt. In this study, prebiotics including Lactulose, Inulin and Oligofructose 
were used separately and probiotic bacterium Lactobacillus casei was used to prepare the yoghurt. Samples were 
stored at 4°C for 21 days and during this time pH, acidity, syneresis and probiotic counts were investigated and 
compared to the control (probiotic yoghurt without prebiotics). The results showed that the highest pH, the most 
probiotic counts and the highest taste and texture scores were related to the sample which had Inulin. In contrast 
the control sample had the least probiotic count and the lowest score concerned with taste and texture. This 
sample had the least percent of syneresis which wasn't significantly different from others. The most and the least 
acidity were related to the control sample and the yoghurt containing Lactulose, respectively. The results 
suggested positive effect of synbiotic in probiotic yoghurt. Based on this study, since prebiotics improve 
physicochemical properties and enhance probiotic bacteria survival they can be incorporated in yoghurt 
formulation.  The results show that Inulin has a better effect on physicochemical changes and probiotic bacteria 
survival as compared to other prebiotics. 
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Introduction1 

Among all the fermented dairy products, 
yoghurt is the most popular one and has 
more acceptability worldwide. This product 
is produced through lactic fermentation by 
two starter bacteria, Lactobacillus 
delbrueckii subsp. bulgaricus and 
Streptococcus thermophilus (Hussain et al., 
2009). 

Probiotics have been introduced as 
microorganisms which in sufficient amounts 
have health benefits for the host (Donkor et 
al., 2007). The most important health 
                                                 
*Corresponding Author: rjpourahamad@yahoo.com 

benefits of probiotics include promoting 
immune system function (Cross, 2002), 
reducing serum cholesterol level 
(Yeganehzed et al., 2007), improving lactose 
digestion, improving calcium absorption, 
proteins and vitamins synthesis (Heenan et 
al., 2004), preventing different types of 
cancer especially colon, preventing growth 
and activity of pathogenic microbes 
(Tamime, 2005), improving nutritional 
value, and synthesizing bacteriocines 
(Mageed & Prakash, 2007). The most 
common probiotic bacteria belong to genera 
Lactobacillus and Bifidobacterium.  
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Lactobacillus casei is a gram-positive and 
non-producing spore bacterium. Anti-
oxidant activity, high stability in fermented 
dairy products and anti-microbial activity 
(Saide & Cilliand, 2005) are the most 
important properties of this bacteria. 

Prebiotics are indigestible nutrients 
having health promoting benefits for the host 
through promoting growth or activity one or 
more bacteria in the colon (Donkor et al., 
2007). Lactulose, inulin and oligofructose 
are among the most important prebiotics 
used in foods products specially fermented 
dairy products such as yoghurt (Paseephol, 
2008). Lactulose is composed of galactose 
and fructose which is produced from lactose 
through heat processing of milk or alkaline 
isomerization (Hussain et al., 2009). 

Inulin and oligofructose are indigestible 
and fermentable fructans which promote  
Ca++ absorption resulting in improved bone 
density, reduced cholesterol level, increased 
bioavailabity of probiotics and promoting 
their growth and activity (Thammarutwasik 
et al , 2009; Mattila – Sandholm & Saarela, 
2003 ). Various studies suggest the 
important role of prebiotics in the 
formulation of the products (Roller et al., 
2004). This study is concerned with 
physicochemical changes and survivability 
of probiotic bacteria in synbiotic yoghurt.  

 
Materials and Methods 
 
-Materials  

Crude milk containing about 2.5% fat 
was purchased from a dairy farm, 
Kamalshahr, Karaj. Microbial strains 
consisting of combined culture of yoghurt 
YC-x11 containing Lactobacillus 
delbrueckii subsp. bulgaricus and 
Streptococcus thermoplilus and probiotic 
mono-strain culture of Lactobacillus casei 
Lc-01, both freeze-dried and of DVS, were 
purchased from CHR Hansen, Denmark. 
Prebiotics including lactulose, inulin and 
oligofructose were purchased from Buffalo, 

Us; Flocca, Swiss; and Mellaleosa, US, 
respectively. 

 
- Primary culture preparation 

To prepare the primary culture, 2L of 
crude milk heated at 80-85°C for 15-20 min. 
The heated milk is transferred to two 1-L 
erlene – meyer flasks, then culture powder 
(50 unit) containing yoghurt starters added 
to one of the erlene-meyer flasks and the 
powder (25g) containing probiotic bacterium 
Lactobacillus casei Lc-01 was added to were 
incubated at 4°C for 12h. At the end they 
were refrigerated. 

 
- Synbiotic yoghurt production  

To produce synbiotic yoghurt, 250-mL 
sterile containers containing pasteurized 
milk (2.5% fat) and dried skim milk (1.5% 
fat) were inoculated simultaneously with 
120 µl of the starters and 140µl of probiotic 
bacterium. In the next stage, prebiotics 
(1.5%) were separately added and then 
incubated at 4°C. 

When pH value of the sample reached 
4.5 – 4.7, they were refrigerated. It should be 
noted that control samples were also 
inoculated with the starters and probiotic 
bacterium at the above – mentioned ratios, 
but it contained no prebiotic compounds.  

 
- Experimental factors  

- pH measurement 
pH value of samples was measured 

using pH-meter (Swiss, Metrohm 632) at 
25°C (AOAC 2002: 981.12). 

- Acidity measurement 
Acidity was measured based on Dornic 

degree (AOAC 2002: 947.05).  
- Syneresis or serum separation 

measurement 
To measure syneresis, at first, 25g of 

yoghurt weighed in centrifuge tubes, then 
the tubes were centrifuged in 350 G at 10°C 
for 30 min. The separated liquid from the 
sample that collected in the top of tube was 
removed and the tubes were re-weighed. 
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Syneresis rate was expressed as lost water 
per 100g of yoghurt (Gonzalez – Martinez et 
al., 2002). 

- Microbial test  
Microbial test consisted of sample culture 

in MRS vancomycin agar using pour plate 
method according to the standard. In order to 
provide this, proper dilutions of the samples 
were made in sterile ringer solution and the 
plates were incubated at 37°C following the 
culture preparation. Colony counts were 
measured following 72h incubation period 
(Tharmaraj & Shah, 2003). 

- Sensory evaluation 
Yoghurt samples were evaluated using 5-

score Hedonic test. The samples were 
evaluated by 9 panelists regarding the 
organoleptic attributes including taste and 
texture (Fadela et al., 2009).  

 
Results and Discussion  

Table 1 shows the physicochemical 
characteristics of probiotic yoghurt samples 
the day after production (according to 
mean± standard deviation). 

 

As it shows, the highest pH value was 
measured in control sample which had no 
significant difference from the other 
samples. The sample containing inulin had 
the lowest pH value. Concerning the acidity, 
control sample had the highest acidity value 
and showed a significant difference 
(p<0.05), while the lowest acidity value was 
obtained in the sample containing lactulose. 
In respect of, there was a significant 
difference between control and the other 
samples (p<0.05). The sample containing 
lactulose had the highest percentage of 
synersis and control sample showed the least 
amount. There was no significant difference 
between samples containing lactulose and 
oligofructose (Table 1). The result of 
probiotic bacterium count (PBC) are 
presented in Table 2, which indicates that 
the sample containing inulin as well as 
control sample had the highest PBC. There 
was no significant difference between the 
samples containing lactulose and 
oligofructose, while the difference between 
these samples and the control was significant 
(p<0.05) (Table 2). 

 
 

Table1. The physicochemical characteristics of probiotic yoghurt samples after production (mean ± deviation) 
 

Syneresis(%) Acidity (◦D) pH Prebiotic Probiotic yoghurt 
samples 

 0.026b ± 26.35 0.229b  ±83.50  0.160a  ±4.38  L 1 
0.076a ±  24.53 

 0.018b±  26.11  
0.289c  ±85.33 
0.228b ± 84.36  

0.168a  ±4.17 
0.168a  ±4.38  

I 
O 

2 
3 

0.076a ± 24.15 0.289a  ±89.66  0.168a  ±4.38  C 4 
*L,I,o and  C are samples contain of Lactulose, Inulin and Oligofructose  and Control sample respectively. 

 **The means shown with different in a row are significantly different (p<o.o5). 
 
 

Table 2. Probiotic bacterium count in probiotic yoghurt samples after production (mean ± deviation) 
 

Probiotic yoghurt 
(logcfu/ml) Prebiotic Probiotic yoghurt 

samples 
8.18± 0.001b L 1 
8.27± 0.013a I 2 
8.17± 0.001b O 3 
8.27± 0.013a C 4 

*The means shown with difference in a row are significantly different (p<0.05). 
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Figure 1 shows the variation curve of pH 
value of probiotic yoghurt samples during 
refrigeration. The variation trend was 
descending and it declined significantly 
during 3 wk storage (p<0.05). For example, 
the decline for the samples containing 
lactulose and oligofructose was more 
following the 2nd week, in contrast, it was 
slower for the samples containing inulin 

during the first two weeks. The samples 
containing lactulose and oligofructose 
showed higher variation curve level, while 
after 2nd week a significant decline was 
observed (p<0.05) (Figure 1). 

Variation curve of acidity of probiotic 
yoghurt samples during refrigeration 
presented in Figure 2.   

 

 
 

Fig. 1. Variation curve of pH value during refrigeration 
 

 

 
 

Fig. 2. Variation curve of acidity value during refrigeration  
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The ascending trend of the acidity of the 
samples is evident and in contrast to pH, the 
acidity of probiotic samples showed 
significant increase (p<0.05) during 
refrigeration. Control sample had the highest 
acidity at the beginning and at the end of the 
storage period and showed the highest level 
of variation curve in acidity. The lowest 
acidity (112.80 ± 0.913) was observed in the 
sample containing lactulose at the end of the 
storage period. The variation trend of acidity 
of yoghurt samples had significant 
difference from the control sample (p<0.05) 
(Figure 2). 

The results of syneresis measurement of 
probiotic samples during storage presented 
in Figure 3.  

Ascending trend of synersis is evident in 
the Figure 3. Over time, synersis of the 
samples showed significant increase 
(p<0.05). For example, in the first week of 
storage, syneresis curve of control sample 
had lower level as compared to the other 
samples while syneresis percentage then 
increased significantly. At the end the 
sample containing oligofructose showed the 

highest syneresis percentage (34.64 ± 0.084) 
which had no significant difference from the 
control sample (34.56 ± 0.084). There was 
no significant difference between syneresis 
percentage of control sample and the other 
test samples (Figure 3). 

Figure 4 shows the result of probiotic 
bacteria count during refrigeration. As it is 
shown, probiotic bacteria count showed an 
ascending trend by 14d and bacteria count 
decreased significantly from 2nd 
wk(p<0.05). Control sample lacking the 
prebiotics showed the lowest bacteria count 
(logcfu/ml 5.78 ± 0.009) at 21d. Adding 
prebiotics resulted in an increased probiotic 
bacteria at the end of 2nd wk and there was a 
significant decrease (p<0.05) in bacteria 
count notably in control sample from 14d. 
At the end of storage, the sample containing 
inulin had the highest probiotic bacteria 
count (6.20± 0.009) which had a significant 
difference from control sample (p<0.05). In 
addition, there was no significant difference 
in the sample containing lactulose and 
oligofructose (Figure 4). 

 

 
 

Fig. 3. Variation curve of syneresis measurement during refrigeration 
 

jfb
t.s

rbi
au

.ac
.ir



A. R. Aghajani et al.  
 

 18

Table 3 shows flavour evaluation scores 
of probiotic yoghurt samples during 
refrigeration. As it is shown in the first day 
the sample containing inulin showed the 
highest scores which had no significant 
difference from the control sample. There 
was also no significant difference between 
the samples at 7d. In the 2nd week the 
sample containing inulin had the highest 
score showing significant difference 
(p<0.05) from the other samples. Control 
sample had the lowest score. There was no 
significant difference among the samples 
containing inulin, lactulos and oligofructose 
(Table 3). 

The   scores   resulted   from   the  texture  

evaluation of probiotic samples during 
refrigeration are presented in Table4.As it is 
shown, the sample containing inulin and 
control sample had the highest scores in the 
first day. The samples containing lactulose 
and oligofructose had significant difference 
(p<0.05) from the control sample. There was 
no significant difference among the samples 
at 7d. The sample containing inulin had the 
highest score at 14d showing significant 
difference (p<0.05) from the control sample. 
Control sample had the lowest score. The 
sample containing inulin had the highest 
score at 21d showing significant difference 
(p<0.05) from the other samples. Control 
sample showed the lowest score (Table 4). 

 

 
 

Fig. 4. Variation curve of probiotic bacteria count during refrigeration 

 
Table 3. Scores of flavor evaluation for probiotic yoghurt samples during refrigeration 

 

21th day 14th day 7th day 1th day Period/ yoghurt samples 
 

2.93  ± 0.204a 
 

3.33 ± 0.221b 
 

4.62  ± 0.129a 
 

4.30  ± 0.113b 
 L 

2.96 ± 0.204a 
 

3.37  ± 0.221a 
 

4.63 ±  0.129a 
 

4.70  ± 0.108a 
 I 

2.96 ± 0.204a 
 

3.32  ± 0.221a 
 

4.59 ±  0.129 a 
 

4.11 ± 0.195b 
 O 

2.96  ± 0.204a 
 

3.30 ± 0.221b 
 

4.59 ± 0.129a 
 

4.59  ± 0.108a 
 C 

*The means shown with difference in a row are significantly different (p<0.05). 
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Table 4. Scores of texture evaluation for the probiotic yoghurt samples during refrigeration 
 

21th day 14th day 7th day 1th day 
Period/ yoghurt samples 

 

3.20  ± 0.119b 
 

4.20  ± 0.119a 
 

3.00 ± 0.217b 3.98 ±  0.024 a 2.89 ±  0.165bL 
 

4.03 ± 0.217a 
 

 
4.00  ± 0.024a 

 

 
3.81 ±  0.101a 

 
I 

2.16 ± 0.119b 
 

2.90  ± 0.217b 
 

3.94  ± 0.024a 
 

2.74 ±  0.165b O 

2.48 ±  0.119c 
 

2.03  ± 0.271c 
 

3.92  ± 0.024a 
 

3.81  ± 0.101a C 

*The means shown in a row are significantly different (p<o.o5). 
 
The results obtained in this study indicate 

that increased storage duration by 21d 
resulted in a significant reduction in pH 
value of probiotic yoghurt. Various studies 
have shown that the growth rate, when 
bacteria added to the fermented dairy 
products following the fermentation stage, is 
reduced and the reduction is increased 
during refrigeration. In this study, probiotic 
bacteria is added prior to fermentation to 
improve the adaptability to the milk 
environment. The sample containing 
oligfructose had the lowest pH value. 
Various investigations indicated that the 
activity of starter bacteria of yoghurt 
resulted in significant decrease in pH during 
refrigeration (Ozer et al., 2007). Some 
studies supported the role of oligofructose in 
decreasing pH value of yoghurt (Hilliam, 
2003). It has been also reported that 
prebiotics stimulate the growth and the 
activity of probiotic bacteria while 
stimulating acid production by starters, 
resulting in a reduced pH value of the 
product over the time (Tabatabaie & 
Mortazavi, 2008). One of the suggested 
method to reduce the time of fermentation 
and to increase the acid production is to use 
a co-culture such as yoghurt starter as well 
as probiotic bacteria (Farnworth, 2005). 

In this study, control sample showed the 
highest value for the acidity during storage, 
emphasizing the significant role of co-
culture along with probiotics. The results of 

some studies have also shown significant 
increase in acidity of probiotic yoghurt 
during storage (Vahicic & Hruskar, 2000). 
The results of this study suggested an 
increase in acidity over the time. Syneresis 
means separation of aqueous phase from 
continuous phase or gel network, which is 
undesirable in yoghurt production. This is 
common in low – fat yoghurt because of low 
solid content. The use of compounds such as 
gelatin, pectin, starch and prebiotics has 
been suggested to reduce syneresis (Harte et 
al., 2003; Amaya-liao et al., 2008). In this 
study, the lowest percentage of syneresis 
was obtained in control sample showing no 
significant difference from the other 
samples. The results of some studies have 
suggested that using prebiotics may reduce 
syneresis percentage (Paseephol, 2008). The 
most important factor for food products 
especially yoghurt having an acidic 
environment is survival of probiotics. Some 
important factors affecting the survivability 
of probiotics in fermented dairy products are 
culture conditions, the used specific strain, 
final acidity, inoculation level, fermentation 
time and the nutrients (Lourens – Hattingh 
& Viljoen, 2001). Various reports have 
suggested the minimum live probiotic 
population when using the probiotic product, 
(Shah, 2001; Bari et al., 2009). As indicated 
in diagram 4, the sample containing inulin 
showed the highest survival of probiotic 
bacteria following 21d of storage, showing a 
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significant difference (p<0.05) from the 
control sample with the lowest probiotic 
bacteria count. One of the most important 
reasons for more survival of bacteria is the 
presence of prebiotics because of stimulating 
growth and activity of probiotics. The 
production of high acid level by yoghurt 
starter bacteria, on one hand, and lack of 
stimulating growth agents such as prebiotics, 
on the other hand are the reasons for 
significant reduction of probiotic bacteria 
count in control sample. Various reports on 
more survivability of probiotic bacteria in 
the presence of prebiotics in yoghurt have 
been presented (Stanton et al., 2005). The 
most important factor for of yoghurt 
popularity is its sensory properties (Mattila – 
Sandholm & Saarela, 2003).  

Many investigations have supported the 
fermented dairy products such as yoghurt 
(Boehm & Stahl, 2003; Matjevic et al., 
2009). The results of this study showed that 
the samples containing inulin had the best 
sensory qualities (taste and texture) and the 
control sample showed the lowest score on 
taste suggesting that the total acceptability of 
synbiotic yoghurt is more than probiotic and 
plain yoghurt. This suggests the significant 
role of prebiotics in improving sensory 
attributes of the final product (Hussain et al., 
2009). Inulin may improve consistency and 
firmness of the yoghurt and sensory 
properties of the fermented product 
(Paseephol, 2008). One of the reasons for 
firm texture of this product is the stimulation 
of exopolysaccarides production by starter 
bacteria (Saarela et al., 2009). 

 
Conclusion 

It might be concluded that the use of 
prebiotics has resulted in improved sensory 
and rheological attributes in synbiotic 
yoghurt during storage. 

 
References 

Amaya-Liano , S. L., Martinez – Algeria, 
A. L., Zazueta – Morales, J. J. & Martinez – 

Bustos, F .(2008). Acid thinned jicama and 
maize starches as fat substitute in stirred 
yogurt. LWT, 41, 1274-1281. 

AOAC. (2002). Official methods of 
analysis of the AOAC, 15th, ed. (Ed. S. 
Williams). Arlington, USA: Association of 
Official Analytical Chemists. 

Bari, M., Ashrafi, R., Alizadeh, M. & 
Rofehgarineghad, L. (2009). Effects of 
different of yoghurt starter or probiotic 
bacteria, storage time and different 
concentration of cysteine on the microflora 
characteristics of Bio - Yoghurt. Research 
Journal of Biological Sciences, 4, (2), 137-
142. 

Boehm, G. &  Stahl, B. (2003). 
Functional dairy products. CRC Landon 
Press, 1-295. 

Cross, M. L. (2002). Microbes versus 
microbes, immune signals generated by 
probiotic lactobacilli and their role in 
protection against microbial pathogens, 
FEMS Immunology and Medical 
Microbiology, 34,245-253. 

Donkor, O. N., Nilmini, S. L. I., Stolic, 
P., Vasilgevic, T. &  Shah, N. P. (2007). 
Survival and activity of selected probiotic 
organism in set – type yoghurt during cold 
storage. International Dairy Journal, 17, 92-
151. 

Fadela, C., Abderrahim, C. & Ahmed, B. 
(2009). Physico – chemical and rheological 
properties of yoghurt manufactured with 
ewe's milk and skim milk. African Journal 
of Biotechnology, 8, (9), 1938-1942. 

Farnoworth, E. R. (2005). The beneficial 
health effects of fermented food –potential 
probiotics around the world. Journal of 
Nutraceticals, 4, 93-117. 

Gonzalez – Martinez, C., Becerra, M., 
Chafer, M., Albors, A., Carot, J. M. & 
Chiralt, A. (2002). Influence of substituting 
milk powder for whey powder on yoghurt 
quality. Trends Food Science & Technology, 
13, 334-340. 

Harte, F., Luedeck, L., Swanson, B. & 
Barbosa –Canovas, G. V. (2005). Low –fat 

jfb
t.s

rbi
au

.ac
.ir



J. FBT, IAU, 2, 13-22, 2012 
 

21 

set yoghurt made from milk subjected to 
combinations of high hydrostatic pressure 
and thermal processing. Journal of Dairy 
Science, 75, 947-954. 

Heenan, C. M., Adams, M. C., Hosken, 
R. W. & Fleet, G. H. (2004). Survival and 
sensory acceptability of probiotic 
microorganisms in a nonfermented frozen 
vegetarian dessert. Lebensmittel 
Wissenschaft and Technology, 37, 461-466. 

Hilliam, M. (2003). Future for dairy 
products and ingredients in the functional 
foods market. Australian Journal of Dairy 
Technology, 58, 98 – 103. 

Hussain, I., Rahman, A. &  Atkinson, N. 
(2009). Quality comparison of probiotic and 
natural yoghurt. Pakistan Journal of 
Nutrition, 8, (1), 1-9. 

Lourens – Hattingh, A. & Viljoen, B. C. 
(2001). Yoghurt as probiotic carrier food. 
International Dairy Journal, 11, (1-2), 1 -17 . 

Majeed, M. & Prakash, L. (2007). 
Probiotics for health and wellbeing. Sabinsa 
Corporation, 1-12. 

Matijevic, B., Bozanic, R. & Tratnik, L. 
(2009). The influence of lactulose on growth 
and survival of probiotic bacteria 
Lactobacillus acidophilus La-5 and 
Bifidobacterium animals subsp. Lactis BB-
12 in reconstituted sweet whey. Mljekarstvo, 
59, (1), 20-27. 

Mattila-Sandholm, T. & Saarela, M. 
(2003). Functional dairy products. CRC 
press, New York, 1-400. Journal of Food 
Protection, 56, (8), 731-733 

Ozer, B., Kirmaci, H. A., Oztekin, S., 
Hayaloglu, A. A. & Atamer, M. (2007). 
Incorporation of microbial  transglutaminase  
into  non – fat  yoghurt  production . 
International Dairy Journal, 17, 199 -207. 

Paseephol, T. (2008). Characterisation of 
prebiotic compounds from plant sources and 
food industry wastes. Inulin from Jerusalem 
artichoke and Lactulose from milk 
concentration permeate, 1-21. 

Roller, M., Femia, A. P., Caderni, G., 
Rechkemmer, G. & Watzl, B. (2004). 

Intestinal immunity of rats with colon cancer 
is modulated by oligofructose-enriched 
inulin combined with Lactobacillus 
rhamnosus and Bifidobacterium lactis. 
British Journal of Nutrition, 92, 931-938. 

Saarela, M., Mogensen, G., Fonden, R. & 
Sandholm, T. N. (2000). Probiotic bacteria: 
Safety, functional and technological 
properties. Journal of Biotechnology, 84, 
197-215. 

Saide, J. A. O. & Gilliland, S. E. (2005). 
Antioxidative activity of Lactobacilli 
measured by oxygen radical absorbance 
capacity. Journal of Dairy Science, 88, (4), 
1352-1357. 

Shah, N. P. (2001). Probiotic bacteria. 
Enumeraton and survival in dairy foods. 
Journal of Dairy Science, 83, 894 - 907. 

Stanton, C., Ross, R. P., Fitzgerald, G. F. 
& Van, S. D. (2005). Fermented functional 
foods based on probiotics and their organic 
metabolites. Current Opinion in 
Biotechnology, 16, 198-203. 

Tabatabaie, F. & Mortazavi, A. (2008). 
Influence of Lactulose on the survival of 
probiotic strains in yoghurt. World Applied 
Sciences Journal, 3. (1), 88-90. 

Thammarutwasik, P., Hongpattarakera, 
T., Chantachum, S., Kijroongrojana, K., 
Itharat, A., Reanmongkol, W., Tewtrakul, S. 
& Buncha, O. (2009). Prebiotic – A review. 
Songklanakarin Journal of Science and 
Technology, 31, (4), 1-8. 

Tharmaraj, N. & Shah, N. P. (2003). 
Selective enumeration of Lactobacillus 
delbrueckii ssp. Bulgaricus, Streptococcus 
thermophilus, Lactobacillus acidophilus, 
Bifidobacteria, Lactobacillus casei, 
Lactobacillus rhamnosus, and 
Propionibacteria. Journal of Dairy Science 
Association, 86, 2288-2296. 

Tamime, A. Y. (2005). Probiotic dairy 
products. Blackwell  Publishing, Oxford, 1-
216. 

Vahcic, N. & Hruskar, M. (2000). 
Slovenian fermented milk with probiotics, 
Zootehnika, 76, 41-46. 

jfb
t.s

rbi
au

.ac
.ir



A. R. Aghajani et al.  
 

 22

Yeganehzad, S., Mazaheri-Tehrani, M. & 
Shahidi, F. (2007). Studying microbial, 
physicochemical and sensory   properties of 

directly concentration probiotic yoghurt. 
African Journal of Agricultural Research, 2, 
(8), 366-369. 

 

jfb
t.s

rbi
au

.ac
.ir




