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ABSTRACT

Background: The use of herbs in dairy products, including cheese, has
common from the ancient timeSome plants have antimicrobial propert
against spoilage agents due to their volatile compounds, including ph
compoundsSiahmazgi cheese is an Iranian localigde cheese produc
from eweds milk or a mixture of
in the north of Iran.
Aims: Investigation of the application potential of free and na
encapsulateichinophora platylobassentiabil andits effect on thequality
characteristics oBiahmazgcheese
Methods: In order to investigate the effect @&chinophora platylobe
essential oilon the physicochemical, microbial and sensory propertie
SiahhMezgi cheese, different concentrations BEhinophora platylobe
essential oil (0, 0.1, 0.3 and 0.5%) were added to the cheese in both fi
nanoencapsulated forms. and the&se samples were tested on days 1
60 and 90 of the storage period.
Results: Based on the obtained results, the changes in the acidity «
samples during 90 days of ripening were increasing and
decreasind?<0.05). The use dEchinophora platylobassential oil had n
significant effect on the texture and composition of cheese including fa
and dry matterR>0.05), but during the storage period, the amount of
matterand texture hardnegscreasedP<0.05). During theipeningperiod,
the amount of color indices L* decreased and a* and b* increased. The
a significant difference between the treatments containing free essen
and the samples containing nanoencapsulated essential oil on the anti
activity of cheeseR<0.05) and the antioxidant activity decreased durinc
ripening period. In treatments containing essential oil, the intensit
microbial growth was lower than the control sample.
Conclusion: Adding essential oil to cheese improved the araiaste anc
overall acceptance and the treatment containing 0.5% +armapsulate«
essential oil had a higher score in terms of sensory evaluation.
Food Research Journal, 2@235(3): 53-71

DOI:


https://portal.issn.org/resource/ISSN/2008-515X
https://foodresearch.tabrizu.ac.ir/
mailto:alireza_shahablavasani@iau.ac.ir
https://doi.org/10.22034/fr.2025.63461.1944
https://orcid.org/0000-0002-6826-4024

54 Hosseinet al.

Food Research Journal, 2025235(

Extended Abstract

Introduction: Dairy products, particularly cheese,
play a significant role in human nutrition. Cheese
is the most diverse product derived from milk, with
hundreds of varieties produced globally, each
differing in shape, flavor, and production methods.
Cheese is classiftl based on production methods
and chemical compositions. Despite the sensory
advantages of traditional cheeses over industrial
ones, microbial load from raw milk presents a
critical issue, as contamination can lead to the
presence of harmful microorganisyrposing risks

of zoonotic diseases. In Iran, various types of
cheese are produced, includi8gahmazgicheese,

a traditional cheese made from goat or sheep milk,
known for its high nutritional value and
comparable sensory qualities to famous French
cheess. Echinophoraplatyloba a native plant in
northwest Iran, is used as a seasoning in yogurt and
cheese. Despite the resistance of many
microorganisms at low pasteurization
temperatures, producers often resort to industrial or
natural antibacterial agertts eliminate pathogens.
Recently, extracts and essential oils from these
plants have been utilized as natural preservatives in
dairy industries. The encapsulation technique
enhances the stability and bioavailability of
essential oils, improving their anticrobial
properties. Acknowledging the disadvantages of

industrial  antibacterial agents, researchers
recommend using medicinal plants with
antimicrobial properties. This study aims to

produce Siahmazgi cheese using different
concentrations of free and mmencapsulated
Echinophoraplatylobaessential oil and to assess
their effects on the cheese quality, microbial and
sensory properties.

Materials and Methods: Echinophoraplatyloba
was collected during its flowering phase in spring,
cleaned, dried, and@und. Essential oil extraction
was performed using a Clevenger apparatus. The
extracted oil was stored in dark vials to prevent
light exposure. The Echinophora platyloba
essential oil was first mixed with Tween 80 as a
surfactant in equal proportions ugim magnetic
stirrer. The oHsurfactant mixture was then slowly
added to a slightly acidic aqueous phase (distilled
water with 0.3% citric acid) while stirring at 700
RPM, and the resulting emulsion prexture was
subjected to ultrasonic waves for 20 oigs to
produce a nanemulsion Sheep milk was
pasteurized, and different treatments were applied
to produce cheese with varying concentrations of

stored in refrigerated conditions. The cheese
samples wear analyzed for physicochemical,
microbial, and sensory properties during a ripening
period. Various tests were conducted, including
acidity, pH, fat and antioxidant activity, as well as
texture analysis and sensory evaluation by trained
panelists. Statistal analyses were performed
using SPSS software. This study highlights the
potential of using natural preservatives derived
from local plants to enhance the quality and safety
of traditional dairy products, contributing to
sustainable practices in the daindustry.

Results and discussionThe results indicated that
the acidity of the samples increased, while the pH
decreased over the @y storage period. The
addition of essential oil, particularly in its nano
encapsulated form, effectively controlled eth
increase in acidity and the reduction of pH during
the storage of the cheese. The usEdafinophora
platylobaessential oil did not significantly affect
the texture or the approximate composition of the
cheese, including fat, ash, and dry matter.
Howeve, throughout the storage period, the dry
matter content and texture firmness increased.
During the storage period, the L* color index
decreased, while a* and b* indices increased. The
application of essential oil further contributed to
the reduction of ta L* index and the increase of a*
and b* indices. A significant difference was
observed in the antioxidant activity between
treatments containing free essential oil and those
with naneencapsulated essential oil (P < 0.05).
Additionally, the antioxidant divity decreased
during the storage period, with the samples
containing nanaéncapsulated essential oil
showing higher antioxidant activity than the other
treatments. The addition of essential oil, especially
in the naneencapsulated form, resulted in a
significant reduction of mold, yeast, and total
bacteria. Although microbial counts increased
significantly over the storage period, the growth
intensity in treatments containing essential oil was
lower than in the control sample. The addition of
essential © improved the aroma, flavor, and
overall acceptance of the cheese; however, it did
not significantly affect the texture. The sensory
scores for the samples decreased over theéa90
storage period. Ultimately, the treatment
containing 0.5% nanencapsulted essential oil
received the highest sensory evaluation scores.
Conclusion The study concluded that the
incorporation ofEchinophoraplatyloba essential
oil, particularly in its nanencapsulated form,

essential oil. The cheese was pressed, salted, and positively influenced the quality and safety of
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Siahmazgcheese. The essential oil not only helped
in controlling acidity and improving antioxidant

activity but also contributed to better sensory
properties, making it a promising natural additive
for enhancing the quality of traditional dairy

products.






