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Table 1. Retentate characteristics
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Table 2. Range and levels of independent variables.

el als Ja s gl paze 3l aallas ol s
Sl gk S ki 53 LSS ey 5 Sk
Gladsix) i eslinal (Al g ol ST deslons

J.E;...A‘_;Laﬂiua C‘,h..o‘, 03 9w 1Y J gl

Loy gl 5 S P Mo iz

coded levels code units independent variables
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Table 3. Treatments designed on response surface methodology
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Treatment Transglutaminase enzyme Gelatin

1 0.06 0.4

2 0.06 0.4

3 0.06 0.4

4 0.06 0.4

5 0.06 0.4

6 0.06 0.6

7 0.06 0.2

8 0.1 0.4

9 0.01 0.4

10 0.1 0.6

11 0.01 0.6

12 0.01 0.2

13 0.1 0.2
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Table 4. Chemical compositions of cream cheese
g,':’:;)j" S i osle P pH
Protein Salt Solid matter Fat
7 0.9 36 16 5
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Figure 1. The effect of transglutaminase enzyme and gelatin on hardness of cream cheese
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Figure 2. The effect of transglutaminase enzyme and gelatin on cohesiveness of cream cheese
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Figure 3. The effect of transglutaminase enzyme and gelatin on resistance of cream cheese
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Figure 4. The effect of transglutaminase enzyme and gelatin on chewiness of cream cheese
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Figure 5. The effect of transglutaminase enzyme and gelatin on viscosity index of cream cheese
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Figure 6. The effect of transglutaminase enzyme and gelatin on color of cream cheese.
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Figure 7. The effect of transglutaminase enzyme and gelatin on odor of cream cheese
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Figure 8. The effect of transglutaminase enzyme and gelatin on taste of cream cheese
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Figure 9. The effect of transglutaminase enzyme and gelatin on texture of cream cheese
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Figure 10. The effect of transglutaminase enzyme and gelatin on texture of cream cheese.
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Abstract

Background and objectives: Cream cheese is prepared from pasteurized milk and cream that is
characterized by a soft and smooth texture. The high fat contents in some dairy products like
cream cheese may be harmful for some consumers. Therefore, demand is increasing for low fat
and low calorie dairy products. On the other hand, fat has not only nutritional role, but also a
crucial role in the cheese texture and appearance. Low-fat cheeses have disadvantages such as
poor taste and texture, therefore in this study, the effects of addition of microbial
transglutaminase and gelatin on the texture (hardness, cohesiveness, resistance and chewiness),
viscosity and sensory properties (color, odour, taste, texture, overall acceptance) of low-fat
cream cheese were evaluated.

Materials and methods: Effects of gelatin at three concentration (0.2, 0.4 and 0.6 %) and
different concentrations of microbial transglutaminase (1, 3 and 5%) were investigated through
measuring the textural, rheological and sensory properties using response surface methodology
(RSM) and design expert software (V. 6.0.2). The experiment was conducted based on Box-
Behnken design with three independent factors at three levels, in total comprising 13 run tests.
Sensory evaluation was performed with Hedonic method. Rheological properties and texture
analysis was done using the Texture Analyzer. All samples were produced in the same condition
and stored at 4-6 ° C.

Results: Cream cheese properties were assessed using response surface graphs, and second-
order polynomial models were obtained for each response. Since the coefficient of determination
(R?) were higher than 0.8, and lack of fit for all above characters were not significant (p> 0.05),
the suggested regression models were found to be suitable for fitting the experimental fitting.
Finally, the optimum point for the production of low-fat cream cheese was determined.

Conclusion: According to optimization, it was found that transglutaminase concentration of
3.01% and gelatin concentration of 0.38%, led to a low-fat cream cheese with desirable
rheological properties. Sensory evaluation revealed that the product manufactured at optimum
point was also preferred by the panelists.
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