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ABSTRACT: Ice-cream has a good potential on a probiotic carrier. It has the advantage of being 
consumed by different age groups. The quality of probiotic ice-cream could however be effected by 
several factors such as bacterial strain, inoculum size, manufacturing process as well as transportation 
conditions. The purpose of this study was to evaluate the efficacy of a non-fermented ice-cream for 
carrying Bifidobacterium lactis and Lactobacillus acidophilus. In order to achieve the desired initial 
population of bacteria 106 -107 cfu / ml were added to ice-cream mix and the survival of inoculated 
probiotic bacteria were assessed during five months storage at -18 ° C. By the end of the maintenance 
period the total count Lactobacillus acidophilus bacteria was 107 cfu / ml while that of Bifidobacterium 
lactis was counted 106 cfu / ml, With regard to the survival of the bacteria and their sensory properties, 
vanilla ice-cream containing Lactobacillus acidophilus was chosen as the preferred treatments and 
sensory properties of probiotic ice-cream product according to research conducted coated ice cream can 
influence the changes in test of ice cream. 
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INTRODUCTION 
 

 A probiotic is a live microbial food supplement that beneficially affects the host animal by improving its 
intestinal microbial balance. This definition has been broadened to a mono or mixed culture of live microorganism 
that benefits man or animals by improving the properties of the indigenous microflora (Mattila- Sandholm et al., 
2002; Morelli, 2002; Champagne et al., 2005). Probiotics are viable microorganisms that are beneficial to the host 
when consumed in appropriate quantities (Heenan et al., 2004). Ice cream could be used as a vehicle for delivery 
of probiotics, if freezing and thawing do not cause damage to the cells and that the final product characteristics are 
preserved. From the literature data, different papers about probiotic ice creams, produced with different 
microorganisms are available (Haynes and Playne, 2002; Alamprese et al., 2002, 2005; Turgut and Cakmakci, 
2009). Di Criscio et al., (2010) produced a probiotic ice cream produced by adding potentially probiotic 
microorganisms such as Lactobacillus casei and Lactobacillus rhamnosus, The experimental ice creams preserved 
the probiotic bacteria and had counts of viable lactic acid bacteria after frozen storage that met the minimum 
required to achieve probiotic effects. The aim of this study was the production of functional probiotic ice creams by 
adding strains of Lactobacillus acidophilus and Bifidobacterium lactis. 
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Material and methods 
 
Ice Cream Production 
 15% sugar, 10% of milk, 0.15% vanilla, 0.5% stabilizer (Formula Pasgard Company), 6% vegetable fat (6% fat 
was provided of dry milk), 8% cream, 5% glucose and 7/59% water were mixed together. Then it was pasteurized 
at 80 ° C for 20 minutes, and homogenization was performed at a temperature of 80 ° C and pressure from 35 to 
141 kg/cm2 and it cooled to a temperature of 5-4 ° C. Then 200 ml of the above composition isolated and strains 
were added at two levels of 10 g, 5 g. The rest was for 20 minutes, and finally it added to the mix (at this stage, all 
the tests occurred such as biological, chemical and sensory). Then aeration was performed 15% and at a 
temperature of 20 ° C was filled into glass and coated forms. They were stored at -18 ° C for 5 months. All tests 
were performed such as microbial, chemical and sensory at intervals after freezing, a week after production and 1, 
2, 3, 4, 5 months after the production. Ice control samples were witness of probiotic strains. Table 1 shows 
experiment treatments.  
 

Table 1: treatments of experiment 

C1 Control vanilla ice cream, 5% 
inoculation 

C2 Control vanilla ice cream, 10% inoculation 

F1a Vanilla ice cream inoculated by 5% of 
Lactobacillus acidophilus strain  

F2a Vanilla ice cream inoculated by 10% of 
Lactobacillus acidophilus strain 

F1b Vanilla ice cream inoculated by 5% of 
Bifidobacterium lactis strain  

F2b Vanilla ice cream inoculated by 10% of 
Bifidobacterium lactis strain 

F1ab Vanilla ice cream inoculated by 5% of 
Bifidobacterium lactis and 
Lactobacillus acidophilus strains 

F2ab Vanilla ice cream inoculated by 10% of 
Bifidobacterium lactis and Lactobacillus 
acidophilus strains 

RF1a Coated vanilla ice cream inoculated 
by 5% of Lactobacillus acidophilus 
strain 

RF2a Coated vanilla ice cream inoculated by 10% of 
Lactobacillus acidophilus strain 

RF1b Coated vanilla ice cream inoculated 
by 5% of Bifidobacterium lactis strain 

RF2b Coated vanilla ice cream inoculated by 10% of 
Bifidobacterium lactis strain 

RF1ab Coated vanilla ice cream inoculated 
by 5% of Lactobacillus acidophilus 
and Bifidobacterium lactis strains 

RF2ab Coated vanilla ice cream inoculated by 10% of 
Lactobacillus acidophilus and Bifidobacterium 
lactis strains 

 
Ice creams were analyzed for pH, acidity (Tateo, 1978), total solids (AOAC, 2000; method 941.08), fats (AOAC, 
2000; method 952.06). 
 
Data analysis  
A factorial experiment was conducted in a completely randomized design,  experiment treatment included  F: 
inoculation at 5 and 10 percent, B : strain, Lactobacillus acidophilus, Bifidobacterium lactis, Lactobacillus 
acidophilus and R: vanilla and coated vanilla ice cream.  
 
Result and discussion 
pH: According to analysis of variance, it was determined that F and B treatments had significant effect on pH 
(Table 2). A reduction of pH was observed at all treatments in compare to control (Fig 1). 
Acidity: all factors such as single effects and interaction effects showed significant effect on acidity at 5 or 1% 
statistically levels (Table 2). In general, type of strains had significant effect on acidity and strains increase the 
acidity of probiotic ice cream formulations in compare to control (Fig 2). Also there was negative correlation 
between inoculation percentage and acidity. Decreasing pH and increasing acidity in probiotic ice cream were due 
to presence of lactic acid in strains and it is released after destruction of cells in ice cream (Cruz et al., 2009).  
Dry matter: According to analysis of variance, between studied factors, F factor showed significant effect on dry 
matter.  It was determined that dry matter increased by increasing in strain percentage (Fig 3).  
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Table 2: Means of squares for pH, Acidity and dry matter content  

Source of variation df pH Acidity Dry matter content 

F 1 0.34* 11.56** 171.61** 
B 2 2.322** 17.98** 0.000 
R 1 0.202 22.09** 0.000 
F*B 2 0.387* 34.65** 0.000 
F*R 1 0.014 1.28* 0.000 
B*R 2 0.206 10.03** 0.000 
F*B*R 2 0.039 6.1* 0.000 
Error 24 0.069 0.168 8.5 

*and** show significant effect at 5 and 1% significant probability, respectively 
 
Taste: Table 2 shows means of squares for treatments and them interaction. As can be seen in the table2, the 
percentage of Inoculation, the strain and the type of ice cream showed significant effects on the taste of ice cream 
(Fig 4). But time had no significant effect on the taste of ice cream. Over time, over time, there was no change in 
the taste of probiotic ice cream. Cruz et al., (2009) studied ice cream as a food probiotic, and they stated that the 
organoleptic characteristics of vanilla ice cream containing Lactobacillus acidophilus, has better the taste.  
 
Viability of bacteria:  According to table 2, Percent of inoculum and kind of the ice cream treatments had no 
significant difference on the survival of probiotic bacteria. But strain and time showed significant effect (Fig 5). 
Oxygen and thermal shock by freezing destroyed the bacteria. Akin et al., (2007) mentioned that, over time, the 
number of probiotic bacteria reduced. 
 The highest number of probiotic bacteria in the formulation of ice cream was before freezing. It should also be 
noted that the minimum number of probiotic bacteria was found in the fifth month. In general, ice covering were not 
effect on the viability of probiotic bacteria in the ice cream. Also, Inoculation had no effect on survival but the strain 
was effective on the viability of probiotic bacteria.   
 

Table 3: Means of squares for taste and bacteria viability  

Source of variation df Taste  viability of bacteria 

F 1 11.97**  0.849 
B 2 137.5**  9.364** 
R 1 77.94**  0.957 
t 7 0.149  123.1** 
F*B 2 2.676**  56.6** 
F*R 1 0.120  0.0535 
F*t 7 0.037  2.26* 
B*R 2 20.197**  18.4** 
B*T 14 0.012  5.54** 
R*T 7 0.016  0.918 
F*B*R 2 0.450  1.39 
F*B*T 14 0.042  6.59** 
F*R*T 7 0.040  0.314 
B*R*T 14 0.052  2.8** 
F*B*R*T 14 0.013  0.747 
error 192 0.194  1.0 

*and** show significant effect at 5 and 1% significant probability, respectively 
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Fig1: effects of experiment treatments on pH Fig3: effects of experiment treatments on acidity 

 

 

Fig1: effects of experiment treatments on dry matter Fig4:Organoleptic evaluation (taste) of probiotic ice cream 
 
 

 
Fig 5: Viability of bacteria in probiotic ice cream 
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