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Table 1- Specifications of the prepared treatments

Time of
. Type of
Variable name S use plasma
contamination \
(min)
Control - -
Coliform 7 Collf_orm_ 7
contamination
Coliform13 Coliform 13
contamination
Yeast 7 Yeast .mol_d 7
contamination
Yeast 13 Yeast mold 13
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Freeze-dried Lactic Culture for Direct Vat Set (DVS).
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Figure 1- Cold plasma generator
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diagram of the this test performed on the specimens
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Table 2-Variance analysis of color properties (L*, b*) and pH

Variations Degrees of
b* pH
sources freedom
Treatments 4 26.340" 3.677" 0.004"™
Day 3 17.584™ 1.308™ 0.005"
Variable*Day 12 4.415" 2.780° 0.001™
Error 20 0.421 1.008 0.000

Notes: * Significant at p < 0.05, ** Significant at p <0.01, and ns not significant.
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Figure 2- The change of (L"), (b") and pH during storage. Similar letters mean no significant difference
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Table 3- Variance analysis of texture properties (Springiness, Gumminess, Chewiness and Cohesiveness)
Variations Degrees of Springiness Gumminess Chewiness Cohesiveness
sources freedom (N) (N) (N) (N)
Treatments 4 0.072™" 0.910™ 0.129™ 0.002™"
Day 3 0.015™ 0.446" 0.028™ 0.003™
Variable*Day 12 0.027" 0.493" 0.020™ 0.001™
Error 20 0.009 0.129 0.009 0.000
Notes: * Significant at p < 0.05, ** Significant at p < 0.01, and ns not significant.
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Figure 3- The change of springiness, gumminess, chewiness and cohesiveness during storage. Similar
letters mean no significant difference

Table 4- The results of comparing the average effect of treatment type on the parameters of springiness,
gumminess, chewiness and cohesiveness

Treatments Springiness Gumminess Chewiness Cohesiveness
(N) (N) (N) (N)
Control 0.346 0.16° 0.212° 0.113"¢
Coliform 7 0.273¢ 0.299° 0.085°¢ 0.135°
Coliform 13 0.349 0.430° 0.157°¢ 0.137°
Yeast 7 0.444° 1.182° 0.352° 0.104¢
Yeast 13 0.622° 0.588° 0.352° 0.126%

Similar letters mean no significant difference

Table 5- The results of comparing the average effect of treatment time on the parameters of springiness,
gumminess, chewiness and cohesiveness

Springiness

Day (N)

Gumminess

(N)

Chewiness Cohesiveness

(N) (N)
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1 0.456° 0.436° 0.192° 0.150°
10 0.430? 0.933? 0.333? 0.118°
20 0.414° 0.558° 0.223° 0.115°
30 0.326° 0.536° 0.178° 0.111°

Similar letters mean no significant difference
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Table 6- Variance analysis of shear modulus, shear
stress and shear force

- Degree  Shear Shear Shear
Variations s of modul
stress force
sources freedo us (k.pa) (N)
m (k.pa) P
Treatsment 4 0.119™ 1.§*18 0.}*96
Day 3 0.104™ 1'9*7 6 0'}*7 0
H *
Variable*D 12 0.050" 0..183 0.9*63
ay
Error 20 0.017 0.136 0.024

Notes: * Significant at p < 0.05, ** Significant at p <
0.01, and ns not significant.
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Figure 4- The change of shear modulus, shear stress and shear force during storage. Similar letters mean
no significant difference
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Table 7- The results of comparing the average effect of treatment time on the parameters of shear modulus,
shear stress and shear force

cd
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Shear fori

040

0/20

rPrrrr7a 2

0/00

u
<

Day

Sh
Treatments modetfl:,us Shear stress Shear force
(k.pa) (k.pa) (k.N)
Control 0.497° 1.827° 0.7012
Coliform 7 0.293¢ 1.089° 0.436"
Coliform 13 0.369%¢ 0.980° 0.392°
Yeast 7 0.799° 1.730° 0.692°
Yeast 13 0.514° 1.751° 0.701°

Similar letters mean no significant difference

Table 8- The results of comparing the average effect of treatment type on the parameters of shear modulus,
shear stress and shear force

Shear Shear stress Shear force
Day modulus (k.pa) (k.N)
(k.pa) P ‘
1 0.287° 1.002° 0.401°
10 0.522° 1.627° 0.651°2
20 0.645° 1.746° 0.699°
30 0.523? 1.5262 0.5872

Similar letters mean no significant difference
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Cheese is one of the most consumed milk products. At present, one of the most
widely used salty white cheeses in Iran is the cheese produced by the
ultrafiltration method. Non-thermal (cold) plasma is a new method to remove
food microorganisms. In this research, the effect of cold plasma on the
reduction of microbial load and qualitative and rheological characteristics of
cheese samples produced through different tests was investigated. The samples
were prepared and produced in Pegah Hamadan Company under two microbial
treatments (yeast mold and coliform) and the duration of plasma application at
two levels (7 and 13 minutes) and the control sample (lack of contamination,
no plasma) and during the storage period of 30 days. They were tested once
every ten days with 2 repetitions by colorimetric tests, pH, and tissue test (TPA)
and Warner test. The results of the statistical analysis of the obtained data
showed a significant difference in the evaluated traits between the control
sample and the treatments that underwent the cold plasma process. The value
of parameter L* in the samples treated with cold plasma decreased compared
to the control sample, also the index b* (yellowness index) did not increase
significantly for all cheese samples at the end of the storage period. There was
no significant difference in the amount of Springiness between the samples
treated with plasma and the control sample, and the amount of gumminess did
not increase significantly during the storage period (except for the 10th day).
There was a significant increase in shear modulus, shear stress and shear force
between the first day and the 10th, 20th, and 30th days. It can also be concluded
that the treatments with coliform contamination have less stiffness and strength
than other treatments and the type pollution added to the samples is the cause
of this significant difference.
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