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1. International Dairy Federation (IDF)
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75 ml sodnom caseinate + 25 ml gellan

&

4

Heat treat at 20C for30 min mwaterbath

Cooling to ambient temperature

Direct addition of' 1.5 g DL

v

Miimg for 5 min on sturer

!

Incorporationof'd g DVE probiotc with 25
ml of sodnum caseinate sohtion

v

Addition of cell coneentrate muchire to proy
sohition

'

100 ml of aforementioned sobtion was
added to 400 ml of wegetable ol via slowly

MiNing

Eeeping for 2 h at the same temperature

Preparation of 0.25 % gellan aquecus
sohation

v

Preparation of 10 % sodmm caseinate
sohition

Production of gellan —sodnim caseinate
based microcapsules

!

Cell concentrate shiviynaras cantnfiyzed at
4000 rpm to obtaine oil free
microcapsules

!

Harvested mucimeapsales were transferred
to freamar

Fig 1Gellan based microencapsulation procedure of probiotic bacteria
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Table 1 Independent process variables and their levels

Independent variable Mathematical Variable levels
marks
Time (day) X, 0 3 11 18 21
Sodium Caseinate(%) X, 0 0.75 L.5 2.25 3
Probiotic type X Free Capsulated
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Table 2 ANOVA results of response surface model for data response

Source Acidity Apparent viscosity Synersis WHC Probiotic count
Mean Pr>F Mean Pr>F Mean Pr>F Mean Pr>F Mean Pr>F
Square Square Square Square Square
Model 0.074  <0.0001 8.4x10°  <0.0001 159 <0.0001  40.8  <0.0001 2.908 <0.0001
Time(A) 0.097 <0.0001 - - 424 <0.0001  15.69 0.024 0.206 0.0002
Sodium caseinate(B) 0.047  0.0022  4.6x10° 0.0148 259 0.019 16.05 0.023 0.025 0.245
Probiotictype(C) 0.078  0.0002  12.7x10°  0.0003 26.2 0.018 1.44 0.468 27.65 <0.0001
AB - - - - - - 113.85 <0.0001 - -
AC - - - - - - 164.78 <0.0001 0.791 <0.0001
BC - - - - - - - - 0.328 0.002
Lackoffit 0.0052  0.062 87259.3 0.123 4.14 0.488 1.99 0.807 0.017 0.145
Purearar 0.0016 - 39362.9 - 3.91 - 3.44 - 0.0145 -
11 1.21 121
140 1o 110
< b
o s asm0_| e 30
- e {
0383 085 085
o 70 _| g
1 J 1 ! ] T T T T T T
= ? s 13 e Free Capsulated 0 0.75 15 23 3

storage time (day)

probiotic tvpe

Sodium Caseeinate (%)

Fig 2 Effect of A) storage time, B) probiotic bacterial inoculation and C) sodium caseinate on acidity content of
probiotic yogurts
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Fig 3 Effect of A) sodium caseinate, B) probiotic inoculation and on apparent viscosity of probiotic yogurt
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Fig 4 Effect of A) storage time, B) sodium caseinate and C) probiotic inoculation on synersis content of
probiotic yogurt
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Fig S Interaction effect of A) sodium caseinate and storage time, B) probiotic inoculation and storage time on
WHC content of probiotic yogurt
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acidophilus and qualitative properties of probiotic yoghurt during
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Yogurt is a fermented dairy product consumed worldwide. In the recent years, a novel product has
been produced using probiotic bacteria known as probiotic yogurt which is beneficial and functional
dairy product. Microencapsulation technique can lead to an increase in survival rate of the probiotic
bacteria in dairy products during storage. In this research, the effect of sodium caseinate (0-3%) and
microencapsulation of Lactobacillus acidophilus in the context of sodium caseinate- gellan gum were
studied on the physicochemical properties (pH, apparent viscosity, water holding capacity (WHC) and
synersis) and survival rate of the mentioned bacteria in the probiotic yoghurt during 21 days storage at
4°C. The results of qualitative properties of produced yoghurt showed that by addition of sodium
caseinate to milk, acidity, water holding capacity and apparent viscosity of yoghurt were increased
during storage, but the amount of synersis was decreased. Results also showed that yoghurt samples
containing encapsulated L. acidophilus had high apparent viscosity and WHC compared to the free
form of the bacteria, while lead to less acidity and syneresis. According to the obtained results from
microbial counts, microencapsulation of L. acidophilus and using sodium caseinate dramatically
improved its survival during storage time, so that the highest number of bacteria survival at the end of
day 21 belonged to the sample containing 3% sodium caseinate and encapsulated cells.

Keywords: Lactobacillus acidophilus, Microencapsulation, Probiotic yoghurt, Sodium caseinate
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