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Background and objectives: Mozzarella is a soft cheese that turns
to a fibrous and elastic texture during thermo-mechanical processes.
Changing various functions, including temperature, stretching time
and screw speed, along with the storage condition, could impact on
textural and functional properties. These properties are more critical
in low-fat mozzarella due to the fat content. Therefore, the
compensating of this defect is one of the most important objects in
low-fat mozzarella cheese production. According to studies, in
addition to the possibility of adding fat-imitating compounds,
changing the cooking and stretching conditions has a great impact
on improving these characteristics.

Materials and methods: Low-fat mozzarella cheese with 6% fat
were produced by pre-acidification and using fat-imitating
compounds. Keeping constant the water temperature and screw
speed in the thermo mechanical section, the effect of stretching time
in hot water (2 and 8 minutes), storage temperature, addition of
citric acid, whey protein concentrate and sodium caseinate on
moisture, fat content, hardness, adhesiveness, springiness,
cohesiveness, gumminess, chewiness, melt ability and free oil
formation were investigated after a week of storage at 4° and -18°C.
Moisture based on the oven method and fat were determined by
Gerber methods. Texture characteristics such as hardness, stickiness,
cohesiveness, springiness, gum state, and chewability were analyzed
by a texture analysis, and functional characteristics were measured
by standard experiments. One of samples with high-fat or low-fat
without any additives was considered as a control sample. All
treatments were analyzed by a general linear model and univariate
as a completely randomized factorial design through IBM SPSS
Statistics. 26 at a 5% confidence level.

Results: by increasing the fat content, the fat loss was increased in
hot water in the thermomechanical section. The moisture content of
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low-fat mozzarella was significantly increased by addition of whey
protein concentrates, and melt ability was also improved in the same
samples. By changing the stretching time from 2 to 8 minutes,
hardness, springiness, gumminess, cohesiveness and chew ability
were increased. However, the adhesiveness decreased while free oil
remained unchanged (P<0.05). Addition of sodium caseinate
reduced the hardness and adhesiveness. At the same time, storage at
frozen condition caused a reduction in moisture content, an
increasing in hardness, and the accumulation of free oil due to
structural damage in the cheese.

Conclusion: All textural and functional characteristics were
significantly affected by thermo-mechanical processes and
formulation changes. Due to the reduction in thermo-mechanical
intensity, all textural properties except free-oil were improved. The
addition of whey protein concentrates improved melt ability, and
sodium caseinate produced softer cheese. However, except of
increasing the formation of free oil and hardness, freezing did not
effect on other characteristics. In general, it could be possible to
produce low-fat mozzarella with more textural and functional
characteristics by optimizing changes in thermo-mechanical
properties.
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Figure 1- Schreiber test measurement scale (the diameter of the middle circle is 40mm)
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Table 1- Comparison of the Fat content in mozzarella cheese samples based on the effect of stretching
time in hot water and storage temperature
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The similar letters indicate that there is no significant difference (P<0.05).
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Table 2- Comparison of the moisture content in mozzarella cheese samples based on the effect of
stretching time in hot water and storage temperature
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Figure 2- Comparison of Hardness results in mozzarella cheese samples
ey LIS 4 sl 4 S Wil Bl 4 Oz S sl D (als) C oS w0 € el 4 o 50l B (aals) O el A

e 2l o eSS + S wsas K oy OF s o SlS + CpmeS wised ) ey o s o 5leS + Al + 0z S 6500 G

JREN o BLS +andes SLIIS + ol + S gl tL e Sl
A: High fat sample [Control], B: High fat sample +Acid, C: Low fat sample [Control], D: Low fat sample +Acid, E:
Low fat sample +Acid+ Sodium Caseinate, G: Low fat sample +Acid+ WPC, J: Low fat sample +WPC, K: Low fat
sample +WPC+ Sodium Caseinate, L: Low fat sample +Acid+ Sodium Caseinate +WPC
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Figure 3- Comparison of Cohesiveness results in mozzarella cheese samples
g['.iu\.w QL.J)‘S+ "\11““‘+ uﬁvsm}w :E g.,\.:w.+ uﬂ(.sm}u :D ¢ (aals) uﬂvsm}u :C g.,\.',:.»|+ ] A.;}A; :B < (Aals) ] 4.;}‘;.; IA

+)_:;.;;.JTV(‘.§J};;:):JLAS+gﬁ-édﬂiK;ﬁyT&:ﬁ}ﬂnﬂL“{S+gﬁéﬁﬁij‘ﬁyi&;}jﬂaﬁw+.\.:.va.+g_f},>;r54.;}aJZG

ﬂ;ﬁqg,;;jﬂ.,,:usmhou;;tm Ao+ S ged il e Sl

A: High fat sample [Control], B: High fat sample +Acid, C: Low fat sample [Control], D: Low fat sample +Acid, E:
Low fat sample +Acid+ Sodium Caseinate, G: Low fat sample +Acid+ WPC, J: Low fat sample +WPC, K: Low fat
sample +WPC+ Sodium Caseinate, L: Low fat sample +Acid+ Sodium Caseinate +WPC
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Figure 4- Comparison of Meltability results in mozzarella cheese samples
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sample +WPC+ Sodium Caseinate, L: Low fat sample +Acid+ Sodium Caseinate +WPC
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