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Table 1 Statistical analysis table of prepared film samples

Run Film Time (day)
1 Max CeO2 Film 0
2 OPTIMUM Film 30
3 Max MEX Film 45
4 OPTIMUM Film 30
5 OPTIMUM Film 0
6 Max CeO2 Film 20
7 Max MEX Film 0
8 Max CQ Film 45
9 Blank Film 0
10 Blank Film 45
11 OPTIMUM Film 60
12 Max CeO2 Film 45
13 Max CQ Film 0
14 Blank Film 45
15 Max CQ Film 20
16 Max MEX Film 20
17 Max MEX Film 45

Table 2 Statistical analysis table of optimally selected film samples

MEX(mL/g basic CeO2NP(mg/g CQD (mL/g basic
Sample .
polymer) basic polymer) polymer)
blank 0 0 0
Max MEX 7.5 0 0
Max CeO2 0 25 0
Max CQD 0 0 5
Optimum 3.41 7.33 1

Blank Film: Mung bean isolate-pectin nanocomposite film

Max CeO Film: Mung bean isolate-pectin nanocomposite film containing the highest percentage of cerium oxide

nanoparticles
Max MEX Film: Mung bean isolate-pectin nanocomposite film containing the highest percentage of
Microencapsulated cardamom extract

Max CQ Film: Mung bean isolate-pectin nanocomposite film containing the highest percentage of carbon quantum
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Fig 2 The results of moisture of UF packaged cheese
with optimum selected film
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Fig 1 The results of pH and acidity of UF packaged
cheese with optimum selected film
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packaged cheese with optimum selected film
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ABSTRACT

ARTICLE INFO

In this study, the effect of selected optimal film samples based on apple
pectin and mung bean protein containing microencapsulation of
cardamom extract, cerium oxide nanoparticles and quantum dot
nanoparticles on the packaging of refined cheese was studied and
physicochemical properties of cheese including acidity, pH, salt content,
moisture content Lipolysis, proteolysis, fat and sensory evaluation were
evaluated over time (0-60 days) and optimal film according to I-Optimal
design. Based on the results, the effect of different optimally selected
films on cheese packaging was non-significant; while the passage of
time had a significant effect on the evaluated characteristics. According
to the results, over time, the pH, moisture, proteolysis, fat and overall
acceptance of samples of packaged ultra-refined cheese decreased
significantly. In addition, the effect of optimal film packaging on ultra-
refined cheese increased acidity, salt and lipolysis. The results of
sensory evaluation showed that the evaluators' score on the acceptance
of cheese samples decreased significantly over time. In general,
nanocomposite films based on pectin and mung bean protein with
cerium oxide and carbon quantum dot nanoparticles and
microencapsulation of cardamom extract can be used in the packaging
of refined cheese.
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