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Figure 1. Changes in pH values of Mozzarella cheese
samples during the 30-days storage period
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Figure 2. Changes in acidity values of Mozzarella
cheese samples during the 30-days storage period
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Figure 3. Changes in moisture content of Mozzarella
cheese samples during the 30-days storage period
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Figure 4. Changes in total microbial count of
Mozzarella cheese samples during the 30-days
storage period
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Table 2. Changes in Staphylococcus aureus number

of Mozzarella cheese samples during the 30-days
storage period

Samples Day0 Day Dayl1l7 Day30
7

Control ND ND 2635+ 37.77%

0.11°  0.24°
M1% ND ND ND ND
M1.5% ND ND ND ND
M2% ND ND ND ND
Cl% ND ND ND ND
Cl1.5% ND ND ND ND
C2% ND ND ND ND
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Table 1. Changes in Escherichia coli number of

Mozzarella cheese samples during the 30-days
storage period

Samples DayO0 Day Dayl1l7 Day30
7

Control ND ND 1469+ 2944+

0.08° 0.16°
M1% ND ND ND ND
M1.5% ND ND ND ND
M2% ND ND ND ND
Cl% ND ND ND ND
C1.5% ND ND ND ND
C2% ND ND ND ND

*Values represent mean + SD. Different letters in
each row represent statistical significant difference at
5% level.
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Figure 5. Changes in mold and yeast number of
Mozzarella cheese samples during the 30-days
storage period

Y)‘J’Jﬂ }:'o.: L;w’ &\i})‘ —0—\'

3l ped (S Bl Sl (Sl Sl
A=t Sy slaphd s el ety la iy
Jled DS 5 adoes 75k (g5l ladshee L ol
sles 3035, WV Sleslil e b ds ST 5 s
30 05 45 das e OLE 5 el a3 50 £ 1SS s (Jlaesy
Sl G l 53 sz 2050 ey Slasler aen ()
S 31 0Ley CBIS L s ged S 1y IS 3 Ay S
S S sl Wl s eSS =T 55, B

7A

*Values represent mean + SD. Different letters in
each row represent statistical significant difference at
5% level.
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Overall acceptance scores
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Figure 6. Changes in overall acceptance scores of
Mozzarella cheese samples during the 30-days
storage period
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ABSTRACT

ARTICLE INFO

The aim of this research was to evaluate the effect of polyethylene (PE) films
coated with menthol and carvacrol on the physicochemical, microbiological, and
sensory properties of low-moisture Mozzarella cheese. At first, PE films were
coated with MC-HPMC solution containing different concentrations of menthol
and carvacrol (0, 1, 1.5 and 2%), Mozzarella cheeses were then packed with these
active films, and physicochemical, antimicrobial, and sensory properties of cheese
treatments for 30 days storage in refrigerator were studied. The results showed
that over time, the pH and moisture amount of all treatments significantly were
decreased, whereas, the acidity and hardness amounts of cheeses were increased,
but their exchange rate in control significantly was higher than other samples
(p<0.05). Packaging of cheeses with active PE films leads to decrease the growth
rate of mesophyll bacteria and molds and yeasts in cheeses. At the end of storage
period, the lowest number of molds and yeasts and microbial load were for
samples packed in films containing 2% menthol and carvacrol. From the point of
E. coli and S. aureus contamination, the samples packed in active films were safe
until the last day of storage (30" days), while control sample was incredible at 17"
of storage. Packaging of Mozzarella cheese in PE films containing different levels
of menthol and carvacrol also leads to improved sensory acceptance of cheeses
during refrigerated storage. Finally, the results demonstrated that coated PE films
with solutions containing menthol and carvacrol active components had a positive
effect on the extension of the Mozzarella cheese shelf life, especially, at 2%
concentration.
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