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ABSTRACT 

T 
he purpose of this study is to evaluate the microbiological quality of 
Kariesh cheese which was collected from local markets and the effi-
cacy of Carboxy-methyl cellulose  (CMC) Edible Films supported 

with Propolis in enhancing its safety and shelf life. Fifty Kariesh cheese 
samples from Giza markets were analyzed for microbial contamination, in-
cluding total coliform group counts, E. coli, S. aureus, yeast and mold, using 
standard analytical methods. Kariesh cheese was treated with 1% (T1) and 
2% (T2) CMC with Propolis, stored at 4°C, and analyzed at zero time and 
every 7 days for 28 days for coliform group counts and yeast count. A con-
trol group was included for comparison. The results showed that market 
samples recorded high microbial contamination, with mean counts of 1.7 ± 
0.14 (coliform group), 2.1 ± 0.12 (E. coli), 2.3 ± 0.12 (S. aureus), 2.7 ± 0.12 
log CFU/g (yeast) and 1.6 ± 0.06 log CFU/g  (mold). Treated samples 
showed a dose-dependent decrease in microbial growth. By Day 28, the con-
trol group exhibited the highest coliform group counts at 2.7 ± 0.38 log 
CFU/g, while the T1 treatment group’s count was reduced to 1.4 ± 0.12 log 
CFU/g, and the T2 group showed the lowest count at 1.2 ± 0.06 log CFU/g. 
Similarly, yeast counts progressively declined in treated groups, with T1 de-
creasing to 2.2 ± 0.17 log CFU/g and T2 reaching the lowest level of 1.9 ± 
0.12 log CFU/g by the end of the storage period. These results CMC with 
Propolis effectively inhibits microbial growth in a concentration-dependent 
manner throughout the storage duration. CMC with Propolis preserved sen-
sory qualities, with no adverse effects reported. It was concluded that Kari-
esh cheese from local markets showed low microbiological quality, posing 
health risks. CMC with Propolis effectively reduced microbial contamina-
tion and maintained sensory attributes, highlighting its potential as a natural 
preservative to enhance  the safety and shelf life of traditional dairy 
products. 
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INTRODUCTION 

Cheese plays a significant role in the hu-
man diet, around the globe, it is common to see 
one or more varieties of cheese served at 
breakfast ( Sahar et al. 2023). 

 
Kariesh cheese is among the most popular 

traditional soft cheeses in Egypt, largely fa-
vored because of its affordability, high nutri-
tional value, and distinct flavor (Nyamakwere 
et al. 2021). It is produced primarily through 
artisanal methods, often involving unpasteur-
ized milk, making it highly susceptible to mi-
crobial contamination (Awad, 2016; 
Nyamakwere et al. 2021 and Alnakip et al. 
2023). The microbiological safety of Kariesh 
cheese has become a significant public health 
concern, as studies have shown that it frequent-
ly serves as a vector for foodborne pathogens, 
including coliform bacteria, Escherichia coli 
(E. coli), Staphylococcus aureus (S. aureus), 
and various yeast and mold species (EI-Tahan 
et al. 2004; Salem et al. 2016). These microor-
ganisms not only reduce the shelf life and qual-
ity of the cheese but also pose serious health 
risks to consumers, particularly in cases of in-
adequate hygienic practices during production 
and handling (Allam et al. 2017; Kandil, 
2023). 

 
It is well-established that microbial con-

tamination in soft cheeses is a multifactorial 
issue, influenced by production processes, stor-
age conditions, and environmental exposure 
(Falih et al. 2024). Total coliform group 
counts are commonly used to identify fecal 
contamination and poor hygiene during manu-
facturing (Wanjala et al. 2018). Similarly, the 
presence of E. coli in dairy products indicates 
inadequate pasteurization or contamination 
during handling. (Lilian et al. 2023). Yeast 
and mold contamination, on the other hand, 
often occurs due to improper storage and pack-
aging, leading to spoilage and potential pro-
duction of mycotoxins, which pose long-term 
health risks (Awasti & Anand, 2020). To ad-
dress these concerns, synthetic preservatives 
such as sorbates and benzoates have long been 
employed to prolong shelf life of dairy prod-
ucts (Anand & Sati, 2013). However, there is 
growing consumer demand for natural and 

clean-label alternatives that can provide equiv-
alent antimicrobial benefits without introduc-
ing chemical additives. 

 
Recent studies have highlighted the antimi-

crobial potential of natural bioactive com-
pounds, particularly Propolis, a resinous sub-
stance produced by honeybees (Ratajczak et 
al. 2021). 

 
 Propolis is contains a high concentration 

of phenolic compounds, flavonoids, and other 
bioactive substances which are characterized 
by their antibacterial, antifungal, and antioxi-
dant properties (Almuhayawi, 2020; Zulhen-
dri et al. 2021; Al-Juhaimi et al. 2022 and 
Ożarowski et al. 2022;). Several studies have 
demonstrated its impact in inhibiting a wide 
range of microorganisms, such as foodborne 
pathogens and spoilage fungi. For instance, 
(Paula et al. 2024) showed that Propolis ex-
tracts significantly reduced microbial loads in 
soft cheeses, while (Abarca et al. 2023) re-
ported its effectiveness against cheese contami-
nating fungi. Despite these promising results, 
the specific application of Propolis in Kariesh 
cheese, especially its ability to control coliform 
group, E. coli, S. aureus, and fungal contami-
nants during storage, remains underexplored 
(El-Deeb & Omar, 2017; Saleh et al. 2020 
and Mohamed et al. 2023). 

 
While numerous studies have shown the 

antimicrobial properties of Propolis in various 
food matrices (Tosi et al. 2007; Pobiega et al. 
2019 and   Arief et al. 2022), there is limited 
data on its use in traditional Egyptian dairy 
products, such as Kariesh cheese. The optimal 
concentrations of Propolis required to achieve 
effective microbial control without negatively 
impacting the sensory attributes of the product 
also remain poorly understood. This lack of 
data highlights the need for targeted research to 

assess the practical application of Propolis as a 
natural preservative in Kariesh cheese produc-
tion and storage.  

 
Carboxymethyl cellulose (CMC) is a key 

polysaccharide known for its ability to form 
edible coatings that are odorless, tasteless, safe, 
transparent, water-soluble, and stable. These 
coatings are especially effective at carrying 
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active functional ingredients. Adding such 
functional substances to edible coatings is a 
modern approach in food preservation, helping 
to enhance the quality, safety, and shelf life of 
food products during storage. (Panahirad et 
al. 2021). 
 

This study seeks to fill the identified gaps 
by evaluating the microbiological quality of 
Kariesh cheese samples collected from local 
markets and investigating the efficacy of  Car-
boxy-methyl cellulose with Propolis treat-
ments in controlling some microbial contami-
nation during storage. Specifically, the study 
focuses on the impact of CMC with Propolis 
(1% and 2%) on coliform group counts and 
yeast levels. Microbiological analysis was per-
formed using standardized methods, and the 
results were statistically analyzed to determine 
the significance of the observed effects. By 
assessing the dose-dependent antimicrobial 
efficacy of CMC with Propolis, this study 
seeks to provide a comprehensive evaluation 
of its potential used as a natural preservative 
for improving the safety and shelf life of Kari-
esh cheese. 
 

MATERIALS AND METHODS 

Samples collection  

Fifty Kariesh cheese samples were ran-
domly obtained from different local markets in 
Giza Government. As soon as possible, the 
samples were aseptically transported in an ice 
box to Food Hygiene department, Animal 
Health Institute to be examined microbiologi-
cally.  

The Propolis employed in this work was 
obtained from Plant Protection Research Insti-
tute, Agriculture Research Center. While Car-
boxy methyl cellulose (CMC) was bought 
from Algomhoria Company-Cairo- Egypt. 
 

Preparation of samples (ISO 6887-5: 2017): 

Each 10-gram sample was thoroughly 
blended with 90 mL of sterile 0.1% buffered 
peptone water (BPW) using a sterile homoge-
nizer at 2500 rpm for 2 minutes. This produce 
an initial 1:10 dilution. From this mixture, 1 
mL was transferred to a tube containing 9 mL 
of fresh sterile BPW (0.1%) to prepare addi-

tional dilutions in a subsequent manner. Serial 
tenfold dilutions were prepared using sterile 
peptone water (0.1%), which were subsequent-
ly utilized for testing the specified parameters. 
 

Preparation of Propolis Extract:   

Four grams of finely chopped propolis 
sample were put into plastic tubes, macerated 
with 10 ml of 50% ethyl alcohol, vortexed for 
fifteen to twenty minutes, and then it was left 
to extract at four degrees Celsius for forty-
eight hours. Periodically, the samples were 
vortexed to facilitate extraction. After filtering, 
the resulting ethanolic extracts were kept for 
further use. (Tumbarski et al. 2021). 
 

Gel Preparation for use in Edible Films:  

To prepare 1% gels for edible films, 4 
grams of carboxymethyl cellulose (CMC) 
were dissolved in 400 milliliters of distilled 
water. The mixture was stirred using a mag-
netic stirrer at 800 rpm for 30 to 40 minutes 
until fully dissolved. The gel was then refrig-
erated at 4°C for 24 hours to allow any air 
bubbles formed during stirring to dissipate. 
Then, 10 milliliters of propolis extract dis-
solved in 50% ethanol was added to each 400 
ml CMC gel and stirred again under the same 
conditions. This process resulted in the prepa-
ration of CMC gels containing propolis extract 
at concentrations of 1% and 2%. 
 

Implementation of Edible Films: 

Kareish cheese samples were divided into 
three groups for the experiment: Group 1 
served as the control, Group 2 was coated with 
1% CMC mixed with propolis, and Group 3 
was coated with 2% CMC mixed with propo-
lis. The coatings were applied using brushes 
and then left to dry. Each group of cheese was 
placed in separate plastic containers and stored 
at 4°C for 28 days. Throughout this period, 
yeast and coliform bacteria levels were meas-
ured at the beginning (day 0) and then again 
on days 7, 14, 21, and 28 to monitor any 
changes. 
 

Microbiological analysis 

Microbiological analysis was performed 
on all Kariesh cheese samples taken to deter-
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mine the count of key microorganisms includ-
ing total coliform group, S. aureus, E.coli, 
yeast and mold counts. 

 
The methods were conducted as follow:  

Coliform group counts according to FDA 
(2020): 

Transfer 1 ml homogenized tested sample 
to sterile petri dish, then add 15 ml of Violet 
red bile agar (VRBA), after solidify add 10 ml 
VRBA over layer and incubate at 32⁰C (dairy 
products) for 18-24 hours. Suspected colonies 
with a purplish - red color surrounded by a red 
zone of precipitated bile acid, take at least 10 
colonies for confirmation by transfer each col-
ony to a tube contain BGLB and incubate at 
35⁰C for 24-48hr and examined for gas pro-
duction.   
 

Enumeration of Escherichia coli according 
to ISO 16649-2 (2001): 

Transfer 1ml of each dilution into sterile 
petri dishes then pour 15-18 ml of molten 
Tryptone Bile X-glucoronide medium (TBX) 
(previously prepared and cooled at 44°C - 47°
C in the water bath) to plates then mix and al-
low to set. Incubate plates at 44° C for 24 hr. 
The count is calculated from the number of 
typical blue or blue green colonies per plate. 
 

Enumeration of Staphylococcus aureus ac-
cording to ISO 6888-1, (2021): 

The count was performed by plating 1 ml 
of the initial suspension (10−1 dilution) test 
sample on Baird Parker agar plate (d=140mm). 
Incubate at 34 °C to 38 °C for 24 h ± 2 h, then 
re-incubate for a total of 48 h ± 4 h. Suspected 
colonies were purified and subjected for fur-
ther biochemical examination. 
 

Enumeration of yeasts and molds according 
to ISO 21527-1: (2008): 

It was performed by inoculation of 0.1 ml 
of tested sample on plate of Dichloran rose 
bengal chloramphenicol agar (DRBC). Fol-
lowed by incubation at 25oC for 5 days. Count 
plates less than150 colonies and calculate the 
average. 
 

Sensory analysis: 

Organoleptic evaluation of coated kariesh 
cheese was performed in accordance with  the 
protocol of Bodyfelt and Potter, (2009). Or-
ganoleptic examination was conducted on Ka-
riesh cheese samples after zero time, 7, 14, 21 
and 28 days of storage period by ten staff 
members of the Food Hygiene Department 
(Animal Health Research Institute, Agriculture 
Research Center Giza Egypt). The sensory at-
tributes evaluated were the flavor (1-10 
points), Body and texture (1-5 points) and Ap-
pearance and color (1-5 points). 
 

Statistical analysis: 

The data were analyzed through a one-way 
analysis of variance (ANOVA), with the ex-
periment conducted in triplicate Before analy-
sis, bacteriological counts were log-
transformed. Statistical evaluation was carried 
out using the mixed procedure in SPSS soft-
ware (version 20, IBM Corp.). Differences be-
tween means were determined using Fisher’s 
least significant difference (LSD) test, and re-
sults were considered statistically significant at 
a confidence level of 95% (α = 0.05). 
 
RESULTS 

The microbiological analysis of 50 Kariesh 
cheese samples collected from local markets in 
Giza Government revealed varying levels of 
contamination by total E.coli counts detected 
in 18% of samples and ranged from <1 to 2.6 
Log CFU/g, with a mean of 2.1 ± 0.12 Log 
CFU/g. S. aureus was detected in 14% of sam-
ples, with counts ranging between <1 and 2.7 
Log CFU/g with mean of 2.3 ± 0.12 Log CFU/
g). Mold was detected in 22% of samples, with 
counts ranging between <1 and 1.9 Log CFU/g 
with mean of 1.6 ± 0.06 Log CFU/g). Among 
the analyzed microbes, yeast and coliform 
group exhibited the highest counts 100% of 
total samples, with values ranging from 1.5 to 
4.6 Log CFU/g and a mean of 2.7 ± 0.12 Log 
CFU/g for yeast and values ranging from 1.0 
to 3.5 Log CFU/g, with a mean of 1.7 ± 0.14 
Log CFU/g for coliform group, indicating high 
contamination levels across the samples  
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Table 1. Statistical analysis of different microbial counts (log10cfu/g) of Kariesh cheese (n=50) 

Type of microor-
ganisms 

Examined samples Counts (log cfu/gm) 

Total number Positive Samples Minimum 
value 

Maximum 
value 

Mean ±SE 

No. % 

Total Coliform 

50 

50 100 1.0 3.5 
1.7 ± 0.14 

E.coli 
9 18 <1 2.6 

2.1± 0.12 

S. aureus 
7 14 <1 2.7 

2.3 ± 0.12 

Yeast 
50 100 1.5 4.6 

2.7 ± 0.12 

Mold 
11 22 <1 1.9 

1.6 ± 0.06 

Microbiological quality of Kariesh cheese samples collected from local markets in Giza, showing contamina-
tion levels of total coliform group, S. aureus, E. coli, yeast and mold. Yeast and coliform group exhibited the 
highest levels of contamination, highlighting the need for enhanced preservation measures.  
CFU: colony-forming units; SE: standard Error.  

Figure (1) Comparison of microbial contamination levels in Kariesh cheese samples. The bar charts rep-
resent the mean count, expressed as Log (CFU/g). Yeast was the most prevalent contaminants, 
followed by S. aureus, E. coli, coliform group and Mold. 
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Coliform group counts in Kariesh Cheese 
Treated with CMC mixed with Propolis  

The effect of CMC mixed with Propolis 
treatment on coliform group counts in Kariesh 
cheese samples during a 28-day storage period 
is summarized in Table 2 and visually repre-
sented in Figures 2. On Day zero, coliform 
group counts were similar across all groups, 
with values of 1.8 ± 0.06 log CFU/g for the 
control group, 1.7 ± 0.06 log CFU/g for T1 
(1% CMC Propolis), and 1.5 ± 0.10 log CFU/g 
for T2 (2% CMC Propolis). However, differ-
ences became apparent as storage progressed. 

By Day 7, coliform group counts in the control 
group increased to 2.0 ± 0.06 log CFU/g, while 
the T1 and T2 treatments maintained lower 
counts of 1.5 ± 0.06 and 1.3 ± 0.12 log CFU/g, 
respectively. Significant differences (P < 0.05) 
were observed from Day 14 onward, with the 
control group showing consistently higher 
counts compared to the Propolis-treated sam-
ples. By Day 28, the control group had the 
highest coliform group counts (2.7 ± 0.38 log 
CFU/g), followed by T1 (1.4 ± 0.12 log CFU/
g), while T2 had lowest count detection 
(1.2±0.06 log CFU/g). 

Table 2. Coliform group counts (mean ± SD log cfu/g) in Kariesh cheese samples treated with different con-
centration of CMC mixed with Propolis during storage period  

Storage Period Control T1 (1%) T2 (2%) 

Day Zero 1.8a  ± 0.06 1.7b  ±  0.06 1.5c  ± 0.10 

Day 7 2.0a  ±  0.06 1.5b  ±  0.06 1.3c  ± 0.12 

Day 14 2.3a  ±  0.25 1.5b  ±  0.12 1.3c  ± 0.06 

Day 21 2.5a  ±  0.26 1.5b  ± 0.17 1.3c  ± 0.10 

Day 28 2.7a  ±   0.38 1.4b  ± 0.12 1.2c ± 0.06 

The statistical analysis of coliform group counts (mean ± SD, log CFU/g) in Kariesh cheese samples treated 
with different concentrations of  CMC with Propolis (T1: 1%, T2: 2%) during the storage period. Over time 
control samples showing consistently higher counts compared to CMC mixed with Propolis treated samples. 
Means in the same row bearing different superscript letters (a, b, c) represent  significant differences 
(P<0.05).  
CFU/g: colony-forming units per gram 
 SD: standard deviation. 

Figure (2) Reduction in coliform group counts in Kariesh cheese treated with different concentrations of CMC 
mixed with Propolis during storage. The line plot graph highlights the dose-dependent antimicrobial effect of 
Propolis. The blue line represents the control group, the orange line represents T1 (1% CMC with Propolis 
Propolis), and the gray line represents T2 (2% CMC with Propolis Propolis). Coliform group counts in Propo-
lis-treated samples (T1 and T2) decreased progressively over time, while the control group exhibited a con-
sistent increase, highlighting the antimicrobial effect of CMC mixed with Propolis  during storage  
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Yeast Counts in Kariesh Cheese Treated 
with CMC mixed with Propolis  

The impact of CMC with Propolis treat-
ment on yeast counts in Kariesh cheese 
throughout a 28-day storage period is present-
ed in Table 3 and illustrated in Figures 3. At 
Day 0, the yeast count was 2.5 ± 0.15 log CFU/
g for the control group, 2.4 ± 0.10 log CFU/g 
for T1 (1% Propolis), and 2.3 ± 0.12 log CFU/
g for T2 (2% Propolis). These initial counts 
were comparable, with T2 showing a slightly 
lower baseline. 
As storage progressed, significant differences 
(P < 0.05) were observed between the control 

and treated groups. By Day 7, the control 
group experienced a slight increase to 2.7 ± 
0.20 log CFU/g, while T1 and T2 groups main-
tained lower counts at 2.3 ± 0.12 and 2.0 ± 
0.21 log CFU/g, respectively. From Day 14 
onwards, yeast counts in the control group con-
tinued to rise, reaching 3.2 ± 0.26 log CFU/g 
by day 28. In contrast, CMC with Propolis 
treated groups exhibited a progressive reduc-
tion, with T1 decreasing to 2.2 ± 0.17 log 
CFU/g and T2 showing the lowest count at 1.9 
± 0.12 log CFU/g by the end of the storage pe-
riod. 

Table 3. Yeast counts (mean ± SD log cfu/g) in Kariesh cheese samples treated with different concentration 
of CMC with  Propolis during storage period  

Storage Period Control T1 (1%) T2 (2%) 

Day Zero 2.5a ±   0.15 2.4b  ± 0.10 2.3b   ± 0.12 

Day 7 2.7a  ± 0.20 2.3b  ± 0.12 2.0b  ± 0.21 

Day 14 2.9a  ±  0.21 2.3b   ±  0.06 2.0b  ± 0.06 

Day 21 3.1a  ±  0.25 2.2b  ±  0.06 1.9b  ±  0.17 

Day 28 3.2a   ± 0.26 2.2b   ± 0.17 1.9b  ± 0.12 

Table shows yeast counts (mean ± SD, log CFU/g) in Kariesh cheese samples treated with Propolis (T1: 1%, 
T2: 2%) during storage. The control group had consistently higher counts, while Propolis-treated samples 
demonstrated significant declines (P < 0.05), with T2 exhibiting the lowest levels. Significant differences are 
indicated by different superscript letters (a, b). The treated samples  

Figure (3) Reduction in Yeast counts in Kariesh cheese treated with different concentrations of CMC with 
Propolis during storage. The line plot graph highlights the dose-dependent antifungal effect of CMC with 
Propolis. The blue line represents the control group, the orange line represents T1 (1% CMC with Propolis), 
and the gray line represents T2 (2% CMC with Propolis). Yeast counts in Propolis-treated samples (T1 and 
T2) decreased progressively over time, while the control group exhibited a consistent increase, highlighting 
the antifungal effect of CMC with Propolis during storage  
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The sensory evaluation:  

Figure (4) The bar chart represent sensory evaluation scores of two concentrations of Carboxy methyle cel-
lulose with propolis treatment 1% (T1) and 2% (T2) across sensory attributes (Flavor (1-10 points), body 
and texture (1-5 points), appearance and color (1-5 points)) of Kariesh cheese, measured over five time 
points (Zero day, 7, 14, 21, and 28 days) of storage at 4⁰C± 1. Overall all sensory attributes show slightly 
downward trend in scores as storage time increases. But generally T2 retains higher scores than T1 across all 
attributes and time points, suggesting better stability and quality retention  

DISCUSSION 

The present study investigated the micro-
biological quality of Kariesh cheese and evalu-
ated the antimicrobial efficacy of Propolis in 
reducing microbial contamination during stor-
age. Kariesh cheese, a traditional soft cheese 
widely consumed in Egyptian cities and Arabi-
an countries, has been previously reported to 
may carry several contaminants posing health 
risks (Hamad, 2015). Soft cheese is often re-
garded as a product with a limited and unpre-
dictable shelf life. Many traditional cheeses 
are made under poor hygienic conditions, us-
ing various production techniques that vary 
depending on the region.  (Freitas and Mal-
cata1999).  
 

The findings of this study confirm these 
concerns, as most were contaminated to vary-
ing degrees by total coliform group , S. aureus, 
E. coli, yeast and mold. Among these, yeast 
was the most prevalent contaminants, followed 
by coliform group and E. coli. The high levels 
of fungal contamination in traditional Egyp-
tian dairy products due to poor storage condi-

tions and exposure to ambient air during sale 
(Pal, 2014 and Garnier et al. 2017). 
 

The total coliform group counts observed 
in this study (mean: 1.7 Log CFU/g) reflect 
moderate contamination levels. Coliform 
group are considered indicators of fecal con-
tamination and poor hygienic practices during 
production. Additionally, E. coli, a specific 
fecal coliform, was detected in 18% of the 
samples, with a mean count of 2.1 Log CFU/g. 
The prevalence of E. coli in Kariesh cheese 
has been extensively documented by previous 
studies (Ombarak et al. 2016;  Hammad et 
al. 2022 and  Sobeih et al. 2024), which 
linked its presence to inadequate pasteuriza-
tion and cross-contamination during handling. 
 

The high yeast counts (mean: 2.7 Log 
CFU/g) observed in this study align with the 
results reported by (Soliman & Aly, 2011 and  
Elshrawy et al. 2019) which considered fun-
gal contamination as a major issue in Kariesh 
cheese. The presence of these fungi not only 
reduces the shelf life of the product but also 
poses health risks. These findings highlight the 
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urgent need for improved hygienic practices 
and the adoption of antimicrobial treatments to 
improve the safety and quality of Kariesh 
cheese. 

 
The use of Propolis as a natural antimicro-

bial substance in this study demonstrated sig-
nificant efficacy in reducing microbial contam-
ination during storage. Both 1% and 2% con-
centrations of CMC mixed with Propolis sig-
nificantly reduced coliform group counts, with 
the 2% treatment achieving the greatest reduc-
tion (mean: 1.2 ± 0.06 Log CFU/g). These re-
sults are in agreement with the findings 
demonstrated the antibacterial properties of 
CMC with Propolis against coliform group in 
dairy products (Elkassas et al., 2023). Propolis 
is rich in bioactive substances such as flavo-
noids and phenolic acids, which are known to 
damage bacterial cell membranes and prevent 
the growth of microbes. (Almuhayawi, 2020; 
Nichitoi et al. 2021; Zulhendri et al. 2021 
and Elkassas et al. 2023). 

 
Similarly, CMC with Propolis treatments 

were efficient in reducing yeast counts, with 
the 2% concentration achieving the most pro-
nounced effect (mean: 1.9 ± 0.12 Log CFU/g). 
Previous studies have reported the antifungal 
efficacy of Propolis against fungi commonly 
contaminating dairy products, supporting this 
finding. (Tumbarski et al. 2021 and Ibrahim 
& Alqurashi, 2022).  

 
The present study demonstrates that a 2% 

concentration is sufficient to significantly re-
duce fungal contamination in Kariesh cheese, 
suggesting its practical applicability in dairy 
products. The dose-dependent effects observed 
in this study further corroborate previous stud-
ies highlighted the concentration-dependent 
antimicrobial properties of Propolis (Dantas 
Silva et al. 2017 and Vadillo-Rodríguez et al. 
2021). 

 
Food preservation aims to inhibit and/or 

slow down spontaneous alternative processes. 
During production, processing, storage, and 
distribution, it is necessary to maintain stable 
environmental and chemical food storage pa-
rameters. Therefore, food must limit interac-

tion with the external environment which could 
lead to deterioration and loss of initial charac-
teristics (Huang et al. 2021 and Antonino et 
al. 2024).  

 
The sensory profile of Kariesh cheese was 

marginally affected by the different propolis 
extract concentrations during storage period at 
(4± 1ºC) for 28 days. Using 2% of CMC with 
propolis gained the highest score, but overall 
the results are acceptable. The results are in 
agreement with Tumbarski et al. (2021). 

 
The findings of this study also align with 

the broader trend toward using natural preserv-
atives to enhance food safety. Unlike synthetic 
preservatives, Propolis is a natural product 
with additional health benefits, including anti-
oxidant and anti-inflammatory properties 
(Zulhendri et al. 2022). Its use in dairy prod-
ucts aligns with consumer preferences for 
clean-label foods free from artificial additives. 
However, additional studies are required to re-
fine and improve the use of propolis in cheese 
manufacturing, including its sensory impact, 
long-term stability, and cost-effectiveness. 
 
CONCLUSION 

T 
his study emphasizes the effectiveness 
of CMC with Propolis as a natural anti-
microbial substance that can enhance 

the microbiological quality and extend the 
shelf life of Kariesh cheese. The findings un-
derscore the importance of adopting natural 
preservation methods to address the high levels 
of microbial contamination observed in tradi-
tional dairy products. Effectively reducing col-
iform group counts and yeast counts, so using 
CMC with Propolis could be an effective way 
to enhance both the safety and quality of Kari-
esh cheese. Further research is needed to ex-
plore its application on a commercial scale and 
evaluate its impact on sensory properties and 
consumer acceptance. 
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