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7. Hardness

8. Cohesiveness

9. Gumminess

10. Bile Salt

11. Response Surface Method
12. Face Centered Design
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4. High Temperature Short Time (HTST)
5. Texture Analysis
6. Texture Profile Analysis
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Fig 1 Effect of salt concentration and storage time on acidity of cheeses prepared with different probiotic bacteri
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Fig 2 Effect of salt concentration and storage time on syneresis of cheeses prepared with different probiotic bacteria
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Figure 3. Effect of salt concentration and storage time on dry matter content of cheeses prepared with different
probiotic bacteria
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Fig 4 Effect of salt concentration and storage time on hardness of cheeses prepared with different probiotic bacteria
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Fig 5 Effect of salt concentration and storage time on cohesiveness of cheeses prepared with different probiotic
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Fig 6 Effect of salt concentration and storage time on gumminess of cheeses prepared with different probiotic

bacteria
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Fig 7 Effect of salt concentration and storage time on probiotic bacteria survive in cheeses prepared with ifferent
probiotic bacteria
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Fig 8 Effect of salt concentration and storage time on overall acceptance of cheeses prepared with different probiotic
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Table 1 Results of response data modeling

adj.R? R’ Prediction model Properties
Acidity = 80.65 -4.42x, +13.75x, —3.35x, —1.38x,x,
0.947 0.960 Acidity
+2.42x,x, —9.58x,x,
0.990 0.992 Synersis=59.96 +2x, +3.17x, +5.196x, Syneresis
0.88 0.895 TS =37.29+1.02x, +0.83x, +0.786x, Total solid
0.935 0.943 Hardness = 335.72+ 44.41x, —51.64x, +84.19x, Hardness
Cohesivenas = 0.53—0.037x, +0.039x, — 0.019x, —3.22x,x,
0.903 0.934 5 5 cohesiveness
—0.01x,x, —0.0004x,x, +0.011x; +0.0.016x;
0.796  0.820 Gumminess=176.05+17.36x, —21.27x, +36.71x, Gumminess
Survival =5.98 - 0.049x, —0.68x, + 0.22x, — 0.025x,x o
0978  0.985 : L o 12 Probiotic
—0.023x,x, +0.1x,x, + 0.052x; +0.51x; survive
Accep tance = 5.11+1.05x,0.077x,0.025x,x,
0.730 0.816 Acceptance

—0.18x,x, +0.033x,x, —1.27x] — 0.42x;
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Table 2 Optimum conditions obtained from the Design Expert software

. . Probiotic ~ Storage Salt .
gumminess cohesiveness hardness acceptance . . Bacteria type
count time concentration
141.22 0.54 2552 42 6.19 17.73 2.61 B. lactis
182.6 0.59 345.7 4.1 6.18 60 249 L. acidophilus
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Reducing of salt content in cheese production is an important challenge for the dairy industry. Based on
consumer demand for functional and healthy food, in this study, the feasibility of salt reduction in
ultrafiltered white probiotic cheese was studied.For this purpose, white probiotic cheese was prepared
with different levels of salt (2, 3 and 4%) with two probiotic strains (Lactobacillus acidophilus and
Bifidobacteriumlactis) using response surface methodology and central composite design, and evaluated
during 60 days storage time. Fitted models showed a high correlation coefficient to predictselected
response variables including chemical and sensory characteristics, survival of probiotic bacteria and
textural propertiesin UF-cheese. ANOVA results showed that change in salt concentration had a
significant effect on physicochemical characteristics, texture parameters and overall acceptance (P<0.05),
while the survival of probiotic bacteria was unaffected.According to the obtained results, by increasing
the salt concentration in cheese the syneresis and dry matter, as well as the hardness of the samples
increased, while the acidity and cohesiveness were decreased.Viability of probiotic bacteria was affected
by storage time, so that the number of Lactobacillus acidophilus in low salt probiotic cheese and atthe
end of storage period was more than Bifidobacteriumlactis.Lowering the salt content of probiotic cheese
led to a lower sensory acceptability.Optimum conditionsto producelow salt probiotic cheese
throughBifidobacteriumlactisand Lactobacillus acidophiluswereobtained 2.61% salt ( 18 days storage)
and 2.49% salt (60 days storage), respectively.
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