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ARTICLE INFO ABSTRACT 

Keywords 

 
  White soft cheese is usually contaminated with pathogenic and spoilage microorganisms 

during manufacturing and storage. Fortunately, several spices contain natural antimicrobial 
and antioxidant components that control the safety of milk and milk products. So, this current 

work aimed to examine the inhibitory effect of cumin, pepper and thyme on total bacterial 

count, Coliforms, Staphylococcus aureus, yeast and mold count. Additionally, studying the 
impact on moisture content and fat percent   The findings cleared that thyme, pepper and 

cumin have great antibacterial effect (p ≤ 0.05)  against total bacterial count, Coliforms, 

Staphylococcus aureus, mold and yeast count during cooling storage period (30 days) 
comparing with control. With regard that thyme acquired more antibacterial activity than 

pepper and cumin. Moreover, moisture percent decreased during the first two weeks from 

storage. The fat content of white cheese treatments was not significant affected by thyme, 
pepper and cumin until 10th days of storage then, fat percent increase in treated sample with 

thyme, paper and cumin, respectively. Overall, the pH values of cheese samples decreased 

while the acidity increased. The progress of acidity was faster in treated groups than control 
groups during storage. Sensory characters revealed that the highest total scores were given to 

groups preserved thyme. On conclusion, our findings recommend using thyme by a 

concentration 0.1% with cheese during manufacturing..    
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1. INTRODUCTION 

 
White soft cheese is a good source for protein, minerals, 

calcium and vitamins, so it is viable for contamination by 

pathogenic and spoilage microorganisms which affect shelf 

life of dairy product(El-Sayed and El-Sayed, 2021). It has a 

great importance as it includes fatty acids, minerals, 

vitamins and volatile compounds (Cakmakci and Cakir, 

2011).Poor hygienic practices in cheese processing plants 

may result in the contamination of cheeses with pathogens 

leading to prompting their decay, financial misfortunes, 

foodborne diseases in human and wellbeing hazard (Marjan 

et al., 2014). 

Bacteriological and fungal growth on soft cheese as a result 

of typical pH range and moisture content considered the 

chemical and biological changes occurred during storage 

period (Costa et al., 2017). 

Many types of Plants have been traditionally used in 

cheeses manufacturing, thus are mixed with the cheese curd 

at the beginning of ripening process. Usually used spices 

and herbs that added to cheeses include, peppers, thyme 

and cumin (Hayaloglu and Farkye, 2011) . 

Thyme (Thymus vulgaris L), is used as flavoring agents in 

various dairy products, including cheese. It has antibacterial 

properties due to their thymol content (Burt , 2004).Pepper 

has antibacterial effect against several microorganisms as 

E. coli as it contains eighteen compounds having 

antibacterial activity Da Silva Dannenberget al. (2019). 

Cumin is effective in the inhibition of growth and reduction 

of food-borne bacteria, such as Salmonella spp., 

Escherichia coli O157: H7, and Listeria monocytogenes in 

addition to food-spoilage like Aspergillus flavus, 

Aspergillus niger, and Aspergillus nomius, thus safeguard 

the foods by preserve quality and increasing shelf life (El-

Sayed and Ibrahim, 2021). Cumin is also well known for its 

antioxidative properties, and its methanol extract contains a 

total phenolic content of 9 mg/g dry weight (Thippeswamy 

and Naidu, 2005) . 

As food spoilage recorded as one of the most significant 

problems encounter dairy industry and the emergence of 

resistance to most chemical antimicrobial agents 

necessitates the use of more effective natural preservatives 

as cumin, pepper and thyme used due to their effect on 

cheese organoleptic and microbiological quality of dairy 

products. 

2. MATERIAL AND METHODS 
 

2.1.Natural spices 

Cumin, pepper and thyme spices used in this work were 

purchased from El Captain Company (CAP PHARM) . 
 

2.2. Preparation of soft cheese  

A total of 8 liters of fresh raw buffalo′s milk was obtained 

from the herd of Faculty of Agriculture, EL-Menofiya 

University. Soft cheese was manufactured according to the 

method described by Ahmed, (2016) as raw buffalo's milk 

were heated to 80 ◦C for 10 min (Laboratory 

pasteurization), cooled immediately using an ice bath. The 
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amount of rennet used as described by the manufacture (50 

ml of rennet per liter of milk). The rate of CaCl2 is 0.02% 

and NaCl is 1%. Milk was then divided into four groups the 

first group (control), second group (milk +0.1% cumin), 

third group (milk+0.1% pepper) and fourth group 

(milk+0.1thyme) thoroughly mixing for even distribution 

of natural spices according to El-Sayed and El-Sayed, 

(2021) and Katarzyna et al., (2022). Samples were 

examined at zero day, 5th day, 10th day, 15th day, 20th 

day, 25th day and 30th day during the storage period. The 

experiment was performed in triplicate. 
 

2.3 . Sensory evaluation 

Samples were carried out according to the scheme of Clark 

et al. (2009), a panel test of 3 panelists (each sample) of the 

staff members of Food Hygiene & Control Department, 

animal health research institute, Shebin el kom branch. The 

cheese samples were evaluated for flavor (40 points), 

Texture (40 points), color (10 points), salts (5 points) and 

appearance (5 points). 
 

2.4.  Physicochemical examination 

2.4.1.  Moisture content 

Moisture content of the controlled and treated samples was 

measured though oven drying at 105 o C for 3 hr. (AOAC, 

1990) . 
 

2.4.2. Fat content  

Fat was determined using extraction with hexane (AOAC 

Official Method 920.39) using a Soxhlet apparatus (Isolab 

GmbH, Eschau, Germany) (AOAC, 1995). 
 

2.4.3 .pH 

The pH was determined using a pH meter (Mettler Toledo, 

Greifensee, Switzerland) at 20 °C. The cheese was mixed 

with distilled water (1:4 (w/v) ratio) (Lario et al., 2004) 

 

2.4.4 .Titratable acidity 

 According to AOAC (2000) titratable acidity was 

determined as lactic acid by the titration method with N/9 

NaOH . 
 

2.5. Microbiological examination 

2.5.1. Sample preparation: 

Twenty-five grams taken from each sample and blended 

aseptically in 0.1%peptone water (225 ml) for 2 min at 

2500 rpm to obtain a dilution of 10-1, followed by making 

decimal serial dilutions (APHA, 2001). 
 

2.5.2. Determination of Total bacterial count 

 Using surface plate method at 35°c: (Petran et al., 2015) 

 

2.5.3. Determination of coliforms count  

Using violet red bile agar (VRB) at 370c for 48 hr.(Feng et 

al., 2002) 

 

2.5.4. Determination total Staphylococcal count  

From each of previously prepared serial dilutions 100 µl 

was spread over duplicated plates of Baired Parker ager 

medium. The control and inoculated plates were incubated 

at 370C for 48 hours (MacFaddin, 2000). 
2.5.5. Determination of total mold and yeast count 

The isolation procedure of the yeasts and filamentous 

molds on Sabouraud dextrose agar media at 25oC for 5 

days was performed according to ISO 21527-2  (2008).  

6.2 . Statistical analysis 

Comparing the results of microbial evaluation, moisture 

and fat percent during the cooling storage period present in 

treated and control groups using one-way analysis of 

variance (ANOVA), Significance was set at P ≤ 0.05. 
 

3. RESULTS 
 

3.1.Physicochemical parameters of soft cheese 

Fig. 1 showed the sensory attributes (Flavor, Texture, 

Color, Salts, and appearance) of Kariesh soft cheese during 

30 days of storage. The scores decrease with time as the 

flavor score decreased from 40 to 20, texture decreased 

from 40 to 19, colour also decreased from 10 to 3 while, 

salts and appearance decreased from 5 to 1 at the end of 

cooling storage period. 

Moisture content decreased with prolonged shelf life of soft 

cheese along the cooling storage period 30day. Moisture % 

present in cheese during storage days was insignificantly (p 

≤ 0.05) differed between control and treated groups until 

day 20th of storage as shown in table  (1.)  

Table (2) showed that the fat content of control and treated 

groups were not significant affected by until 25 days of 

storage, while it significantly increased during storage time 

due to loss in moisture content in cheese. 

The pH decreased with the storage time from 6.55 to 5.9 at 

the end of storage period while it decreased from 6.54 to 

5.86, 5.86 and 5.85 for cumin, pepper and thyme, 

respectively as shown in Fig (  .2.)  

Moreover, data in table (3) showed that titratable acidity 

increased from 0.26 ± 0.01 to 0.45 ± 0.03 in control group 

also, treated group with cumin increased from 0.27 ± 0.01 

to 0.52 ± 0.02 similar results obtained in group treated with 

pepper while thyme treated group significantly difference 

(P≤0.05) from other groups. 

 

3.2. Microbiological quality of the examined treated soft 

cheese 

The mean values of APC (log CFU/g) of control sample at 

day 10th of storage was 6.81while it was 5.69, 5.54 and 

5.41 (P ≤ 0.05) for cumin, pepper and thyme treated 

groups, respectively. Also, the coliforms count affected by 

adding natural spices as cumin, pepper and thyme as the 

coliforms count significantly decrease (P ≤ 0.05) during the 

storage period unlike the control group. The count of 

control group was 2.53 (log CFU/g) at zero day then 

increase throughout the storage period to 3.85 (log 

CFU/g).Furthermore, the mean values of S. aureus count 

(log CFU/g) in control group were 4.97while it was 3.79, 

3.70 and 3.63 groups treated with for cumin, pepper and 

thyme, respectively. Mold and yeast count in control group 

at zero day was 2.66 log CFU/g then increase gradually 

throughout the storage period that become 6.1 log CFU/g at 

the end on storage period. While mold and yeast count in 

treated groups at zero day was 2.53, 2.46 and 2.39 (log 

CFU/g) for cumin, pepper and thyme treated groups, 

respectively. At 25th day of storage mold and yeast not 

detected in sample treated with cumin, also it disappeared 

in groups treated with pepper and thyme at 20th day of 

storage. 
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Fig (1) Effect of natural materials (Cumin, pepper and thyme) on sensory characteristic present in cheese during storage at 4 ᵒC for 30 days. 

Table 1 .Effect of natural material (Cumin, pepper and thyme) on moisture percent present in cheese during storage at 4 ᵒC for 30 days. 

                             The values are expressed as Mean ± standard error of three experiments. Means within a column followed by different letters are significantly different (P ≤ 0.05).  

Table 2.Effect of natural materials (Cumin, pepper and thyme) on fat percent present in cheese during storage at 4 ᵒC for 30 days. 
 

 
The values are expressed as Mean ± standard error of three experiments. Means within a column followed by different letters are significantly different (P ≤ 0.05).  

 

 

Groups Zero day 5th day 10th day 15th day 20th day 25th day 30th day 

Control 58.71 a±0.2 58.49 a ± 0.1 58.42 c ±0.31 58.38 a ± 0.4 58.1 f ±0.12 57.10 f g±0.28 56.20 f ±0.12 

Cumin 58.61 a ±0.15 58.4 a ±0.13 58.3 c±0.16 58.29 cb±0.15 57.49d±0.4 0.28±e56.43 0.15±e55.15 

Pepper 58.59 a ±0.23 58.37ab ±0.8 58.23 c ±0.15 58.21 cb ±0.4 57.43d ±0.4 80.2±e 56.22 0.11±e 55.12 

Thyme 58.54 a ±0.12 58.43ab±0.17 58.2 c ±0.16 58.18cb ±0.1 57.35d±0.4 0.28±G56.15 0.20±G55.08 

Groups Zero day  5th day 10th day 15th day 20th day 25th day 30th day 

Control 17.1 a±0.2 18.1 a ± 0.1 19.1 a ±0.31 20.1 a ± 0.4 21.25 f ±0.12 22.1 f g±0.28 23.08 f g±0.28 

Cumin 17.30 a ±0.15 18.11 a ±0.13 19.15 c±0.16 20.19 cb±0.15 21.35b±0.4 0.28±f g22.15 0.28±f g23.11 

Pepper 17.35 a ±0.23 18.28a ±0.8 19.35 c ±0.15 20.4 cb ±0.4 21.4cb±0.4 22.26 fg±0.28 0.28±f g 23.25 

Thyme 17.35 a ±0.12 18.55a ±0.17 19.75 c ±0.16 20.78 d±0.1 21.54cb±0.4 22.56 fg±0.28 0.28±f g 23.39 
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                       Fig 2.Effectof different natural material (Cumin, pepper and thyme) on pH present in cheese during storage at 4 ᵒC for 30 days. 

                       Table 3.Effect of natural materials (Cumin, pepper and thyme) on titratable acidity present in cheese during storage at 4 ᵒC for 30 days. 

Groups  Zero day  5th day 10th day 15th day 20th day 25th day 30th day 

Control 0.26±0.01a 0.3±0.02a 0.35±0.04ab 0.37±0.03b 0.39±0.04b 0.42±0.02c 0.45±0.03c 

Cumin 0.27±0.01a 0.32±0.03a 0.37±0.01ab 0.39±0.01b 0.45±0.01c 0.5±0.03d 0.52±0.02d 

Pepper 0.27±0.02a 0.32±0.01a 0.37±0.02b 0.39±0.01b 0.45±0.02c 0.5±0.01d 0.52±0.02d 

Thyme 0.27±0.01a 0.34±0.02a 0.38±0.02b 0.42±0.03c 0.42±0.01c 0.51±0.02d 0.55±0.01e 

                           The values are expressed as Mean ± standard error of three experiments. Means within a column followed by different letters are significantly different (P ≤ 0.05). 

  

  
Fig 3.Antimicrobial activity of different natural material (Cumin, pepper and thyme) on Total bacterial counts, Coliforms, S. aureus, Mold and 
Yeast present in cheese during storage at 4 ᵒC for 30 days. 
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4. DISCUSSION 

The sensory attributes as texture, color, salts and appearance 

in Fig. (1) showed great improvement due to the usage of 

cumin, pepper and thyme as they delayed spoilage during 

the storage period. Flavor is the sensation that a substance 

gives off when it is consumed. It is primarily detected by the 

senses of taste and smell, but it can also be felt by the 

mouth's general pain, touch, and temperature receptors. 

Additionally, flavour refers to the combination of the 

properties of the substance that causes that sense. Similar 

results obtained by Hassanien, (2014) who reported that 

while using black cumin the sensory evaluation of cheese 

behaved the same trend in all cheese treatments, as gradual 

enhancement was noticed during the storage. However, 

continuous production of lactic acid and other organic acids 

lead to fragile cheese showing a gradual decrease in body 

and texture and appearance scores recorded for all cheese 

treatments up till the end of storage period. Also the color 

scores decrease throughout storage period this decrease can 

be attributed to moisture content and proteolysis in cheese 

proteins this results disagreed with Govaris et al ( .2011.)  

Data revealed that moisture percent significantly (P ≤ 0.05) 

differed between control and treated groups due to the 

metabolites of microorganisms that present in control group 

but, moisture percent decrease in treated one as bacterial 

count and there metabolites decrease .unlike results 

recorded by Al-Moghazy et al.(2021) who reported that 

moisture not affected by application of thyme .While 

Masmoudi et al. (2020) reported decrease in moisture 

content of cheese during storage period while using natural 

preservatives. Similar results also reported with by Giroux 

et al. (2013) as they reported that using materials that have 

antioxidant activity (phenolic compound) not affect 

moisture while it decreases with storage time. Moreover, the 

fat content of control and treated groups were not significant 

affected by until 25 days of storage, while it significantly 

increased during storage time due to loss in moisture content 

in cheese. Similar results were reported by Abd-El-Salam et 

al. (2011). As, Cumin is known for its antioxidant activity, 

also considered as a preserver’s agent as a results of their 

antioxidant, that enhance the shelf life of foods (Singh et al., 

2005). Moreover, Govaris et al. (2011) reported that using 

thyme not affect the fat percent in cheese during storage 

period. 

Treated groups tend to be significantly different (P ≤ 0.05) 

with less pH values. Similar results obtained by Al-

Moghazy et al. (2021) and El-Sayed and El-Sayed (2021a). 

Also, El-Sayed and El-Sayed (2021a) reported that total 

acidity increase during storage with treated groups. Unlike, 

Al-Moghazy et al. (2021) who reported that total acidity 

insignificantly difference (P ≤ 0.05) between treated and 

control groups. 

Bacteria, yeasts and mold are the main reason for cheese 

spoilage, among of these pathogens S. aureus as well as E. 

coli are the most commonly isolated from cheese and are 

accompanied with foodborne illnesses (Khorshidian et al., 

2018). 

The reduction in total bacterial count resulted from using 

some spices as  cumin that contain a total of sixteen major 

compounds has antimicrobial effect (El-Sayed and El-

Sayed, 2021) also they reported that using 0.5% of cumin 

decrease the total bacterial count (log CFU/g) to 5.61 at 30th 

day of storage. At 25th day of storage the group that treated 

with thyme significantly differs from group treated with 

cumin and pepper as it was 3.25 for thyme while it was 4.55 

and 4.20 for cumin and pepper, respectively. Similar results 

obtained by Al-Moghazy et al. (2021) as they reported that 

using thyme improve the microbiological status of cheese as 

it decrease the total bacterial count throughout the storage 

period and reported that the counts decreased significantly 

(P ≤ 0.05) to 3.6 log CFU/g at the end of 4 weeks of storage 

period at 4 ◦C. Moreover, El-Sayed and El-Sayed (2021) 

reported that total bacterial count of soft cheese significantly 

decrease during storage while using cumin. Also Ahmed et 

al. (2015) revealed that using pepper decrease the total 

bacterial counts.   

Coliforms count affected by adding natural spices as cumin, 

pepper and thyme as it significantly decrease (P ≤ 0.05) 

during the storage period unlike the control group. Results 

indicated that the examined samples satisfied according to 

Egyptian organization standard (2005). During ripening, 

changes in physico-chemical conditions, such as pH 

increase, might be more favorable for the growth of 

microorganisms including pathogenic ones. At 20th day of 

storage the coliforms count in group treated with pepper and 

thyme significantly affected as it was 1.70 and 1.53 (log 

CFU/g), respectively, While it was 1.82 log CFU/g for 

group treated with cumin. Among pathogens, Gram-

negative coliforms are the most commonly found in cheese 

and are associated with foodborne illnesses (Khorshidian et 

al., 2018).Coliforms determined in cheese are considered as 

a sign for unsatisfactory sanitation and possible enteric 

contamination (Frazier and Westhoff, 1978). Similar results 

reported by Ahmed et al. (2021) as they reported that thyme 

affect coliforms especially E. coli. Also, Ahmed et al. 

(2015) proved the antibacterial effect of pepper against 

coliforms. Hamid (2014) added 1% and 2% cumin to white 

cheese and proved that it not only affected the chemical 

properties and color of cheese (during storage to 14 days at 

room temperature) but also enhanced the flavor and the taste 

of cheese than control. Similarly, Algarni (2016) indicated 

that the addition of 2% thyme and cumin improve the 

microbiological status of soft cheese. 

Moreover, there were significant differences (P ≤ 0.05) in S. 

aureus count among treated and non-treated samples. S. 

aureus is a facultative anaerobe that produces a highly 

resistant enterotoxin, able to withstanding the harsh 

conditions without the presence of viable cells. It can be 

present in soft and hard cheeses and has the affinity to 

survive for a long period (Khorshidian et al., 2018). S. 

aureus presence in soft cheese may arise from skin, nose or 

mouth of workers handling the cheese so, S. aureus is a 

good indicator of the personal hygiene of workers (Kamat et 

al., 1991). Similar results obtained by El-Sayed and El-

Sayed(2021) as the recorded significant antimicrobial 

activity of cumin against S. aureus in treated cheese sample. 

Moreover, Wahba et al. (2010) examined the antibacterial 

activity of pepper against S. aureus and reported their 

antibacterial activity. Also El-Sayed and El-Sayed (2021) 

proved the antibacterial activity of thyme against S. aureus 

present in soft cheese. 

Cumin is effective in the inhibition of growth of food-

spoilage microbes as Aspergillus spp. thus safeguard the 

foods by preserve quality and increasing shelf life (El-Sayed 

and Ibrahim, 2021). 

The most common spoilage in cheese is caused by molds 

belonging to the genera Penicillium, Aspergillus, as well as 

yeasts of the genera Candida spp. Intense microbial growth 

is associated with undesirable sensory changes. In extreme 

cases, some species of the genus Aspergillus can produce 

mycotoxins, which penetrate the cheese mass and 

consumption of the contaminated cheese can pose a serious 

health threat to consumers (Khorshidian et al., 2018). 



 
BVMJ 43 (2) : 97-103  Ramzy et al (2023) 

 

102 
 

5. CONCLUSION 
The current study showed that using some spices in cheese 

manufacturing have valuable profit as they have 

antimicrobial and antioxidant effects. Thyme showed great 

antimicrobial effects more that pepper and cumin. High 

percentage of phenolic compounds, as thymol present in 

spices possess the strongest antimicrobial properties against 

food-borne and spoilage pathogens. Also, their antioxidant 

activity protects the cheese moisture and fat percent 

content.  

 

6. REFERENCES 
1. Abd-El-Salam, M.H.,Hippen, A.R.; Goma, M.M.; 

Assem, F.M., Abbas, H., El-Aziz, M.A., El-Aassar, M.  

2011. Preparation and properties of probiotic brined 

soft cheese  Tallaga  of high level of conjugated 

linoleic acid. Egypt. J. Dairy Sci. 39 1 , 111–125. 

2. Ahmed, L. I.  2016. Deteriorating microorganisms in 

milk and some dairy products  Doctoral dissertation, 

Ph. D. Thesis, Fac. Vet. Med., Giza, Egypt: Cairo 

Univ. 

3. Ahmed, L.I., Ibrahim,N.B., and Mogahed, K.F. 2021  

.Potential Application of Ginger, Clove and Thyme 

Essential Oils to Improve Soft Cheese Microbial Safety 

and Sensory Characteristics .Food Bioscience, 101177. 

4. Ahmed, A. T.,Hussin -Heba.,Sorour -Noha, M. and 

Wael, F. E.  2015 . Foodborne pathogens prevention 

and sensory attributes enhancement in processed 

cheese via flavoring with plant extracts. Journal of 

Food Science, 80, 2886–2891. https://doi.org/ 

10.1111/1750-3841.13138 

5. Al-Moghazy, M., El-sayed, H.S., Salama, H.H. and 

Ahmed, N.A.  2021. Edible packaging coating of 

encapsulated thyme essential oil in liposomal chitosan 

emulsions to improve the shelf life of Karish cheese. 

Food Bioscience, 43, 101230. 

6. AOAC,  1990. Official Methods of Analysis, thirteenth 

ed. Association of Official Analytical Chemists, 

Washington, DC.  

7. AOAC, 1995 .Official methods of analysis, Washington, 

DC, USA: Association of Official Analytical Chemists. 

8. AOAC,  2000. Official methods of analysis, 3rd ed. 

Benjamin Franklin Station, Washington DC, USA. 

9. APHA  American Public Health Association   2001 

.Compendium of methods for the microbiological 

examination of food, 4th Ed. American Public Health 

Association, Washington, D.C.  

10. Burt, S.  2004. Essential oils: their antibacterial 

properties and potential applications in foods e a 

review. International Journal of Food Microbiology, 

94, 223-253. 

11. Cakmakci, S. and Cakir, Y.,  2011. Black cumin  Nigella 

sativa L.  composition its use in food industry and 

health effects. Acad. Food J. 9, 61–69. 

12. Clark, S., M.; Costello, M.; Drake and F. Bodyfelt,  

2009 . The sensory evaluation of dairy products. 2nd 

ed. Springer.Academic Press, London, pp: 73-134 

13. Costa, C.;Lucera, A.; Licciardello, F.; Conte, A. and 

Matteo, A. D. N.  2017 .Application of preservation 

strategies to improve the shelf life of spreadable 

cheese. Food Packaging and Shelf Life, 11, 16–20.  

14. Da Silva Dannenberg, G.; Funck, G.D.; da Silva, W.P. 

and Fiorentini, Â.M.  2019. Essential oil from pink 

pepper SchinusterebinthifoliusRaddi: Chemical 

composition, antibacterial activity and mechanism of 

action. Food control, 95, pp.115-120. 

15. EFSA, 2008.The community summary report on trends 

and sources of zoonoses and zoonotic agents in the 

European Union in 2007. EFSA Journal, 223, 1-310. 

16. Egyptian Standards 154-6, 2005: Milk and Dairy 

Products. Part V: Natural cow’s butter. E 

17. El-Sayed, H.S. and El-Sayed, S.M.  2021.A modern 

trend to preserve white soft cheese using nano-

emulsified solutions containing cumin essential oil. 

Environmental Nanotechnology, Monitoring & 

Management, p.100499. 

18. El-Sayed, S.M. and El-Sayed, H.S.  2021a. 

Antimicrobial nanoemulsion formulation based on 

Thyme  Thymus vulgaris  essential oil for UF Labneh 

preservation. J. Mater. Res. Technol. 10, 1029–1041.  

19. El-Sayed, S.M. and Ibrahim, O.A.  2021  

.Physicochemical characteristics of novel UF-soft 

cheese containing red radish roots nanopowder. 

Biocatal. Agric. Biotechnology. 1 33 , 101980 . 

20. Feng, P.; Weagant, S. D.; Grant, M. A. and Burkhardt, 

W.  2002 . BAM: Enumeration of Escherichia coli and 

the Coliform Bacteria. Bacteriological analytical 

manual, 13.  

21. Frazier, W.C. and Westhoff, D.C.  1978  . Food 

Microbiology. 3rd Ed., McGraw Hill Book Co. New 

York. 

22. Giroux, H. J. G. D.,Grandpré, P., Fustier, C. P., 

Champagne, D., St- Gelais, M. and Lacroix  2013 . 

Production and characterization of Cheddar-type 

cheese enriched with green tea extract. Dairy Science 

& Technology, 93, 241–254. 

23. Govaris, A.,Botsoglou, E.,Sergelidis, D. and 

Chatzopoulou, P.S. 2011 . Antibacterial activity of 

oregano and thyme essential oils against Listeria 

monocytogenes and Escherichia coli O157: H7 in feta 

cheese packaged under modified atmosphere. LWT-

Food Science and Technology, 44 4 , 1240-1244. 

24. Hassanien, M. F. R.,Mahgoub, S. A. and El-Zahar, K. 

M.  2014. Soft cheese supplemented with black cumin 

oil: Impact on food borne pathogens and quality during 

storage. Saudi Journal of Biological Sciences, 21 3 , 

280-288. 

25. Hamid, O.I.  2014. Effect of cumin oil concentrations on 

chemical composition and sensory characteristics of 

Sudanese white cheese during ripening. International 

Journal of Current Microbiology  and Applied Science. 

3  4 , 961–968. 

26. Hayaloglu, A. A. and Farkye, N. Y.  2011. Cheese | 

Cheese with Added Herbs, Spices and Condiments. In 

Encyclopedia of Dairy Sciences. 783–789. 

https://doi.org/10.1016/B978-0-12-374407-4.00507-0. 

27. ISO 21527-2,  2008  .Microbiology of Food and Animal 

Feeding Stuffs-Horizontal Method for the Enumeration 

of Yeasts and Molds-Part 2: Colony Count Technique 

in  

Products With Water Activity Less than or Equal to 

0.95 .International Organization for Standardization, 

Switzerland. 

28. Kamat, M.Y.,Sulebele, G. and Nirupama, S.  1991 .A 

comparative evaluation of media enumeration of 

enterotoxigenic Staphylococci by selective enrichment 

technique.  Journal of Food Science and Technology, 

India.28  6 :381-373. 

29. Khorshidian, N.,Yousefi, M.,Khanniri, E., and 

Mortazavian, A. M.  2018. Potential application of EOs 

as antimicrobial preservatives in cheese. Innovative 

Food Science & Emerging Technologies, 45, 62–72. 

https://doi.org/10.1016/B978-0-12-374407-4.00507-0


 
BVMJ 43 (2) : 97-103  Ramzy et al (2023) 

 

103 
 

30. Lario, Y.; Sendra, E.; García-Pérez, J.; Fuentes, C.; 

Sayas-Barberá, E.; Fernández-López, J.  2004. 

Preparation of high dietary fiber powder from lemon 

juice by-products. Innovative Food Science and 

Emerging Technology, 5, 113–117. 

31. MacFaddin, J. F.  2000. Biochemical tests for 

identification medical bacteria. Warery Press Inc, 

Baltimore, Md. 21202 USA. 

32. Marjan, S., Das, K.K., Munshi, S.K., Noor, R.  2014 . 

Drug-resistant bacterial pathogens in milk and some 

milk products. Nutr. and Food Sci., 44 3 : 241- 248. 

33. Masmoudi, M.; Ammar, I.; Ghribi, H. and Attia, H.  

2020. Physicochemical, radical scavenging activity and 

sensory properties of a soft cheese fortified with 

Arbutus unedo L. extract. Food Bioscience, 35,100579.  

34. Petran, R. L.; Grieme, L. E. and Foong-Cunningham, S.  

2015 . Culture Methods for Enumeration of 

Microorganisms. In Compendium of Methods for the 

Microbiological Examination of Foods. 

35. Robertson, G.L., 2006 .Packaging of dairy products. In: 

Robertson, G.L.  Ed. Food Packaging: Principles and 

Practice, 524–525. 

36. Thippeswamy, N.B., Naidu, K.A., 2005. Antioxidant 

potency of cumin varieties-cumin, black cumin and 

bitter cuminon antioxidant systems. Eur. Food Res. 

Technol. 220  5–6 , 472–476. 

37. Salem, M.L.  2005. Immunomodulatory and 

immunotherapeutic properties of the Nigella sativa L. 

seed. Int. Immunopharm. 5, 1749–1770.  

38. Singh, G.;Marimuthu, P.; Murali, H.S. and Bawa, A.S.  

2005 .Antioxidative and antibacterial potentials of 

essential oils and extracts isolated from various spice 

materials. J. Food Safety 25  2 , 130–145. 

39. Wahba, N.M.; Ahmed, A.S. and Ebraheim, Z.Z.  2010 . 

Antimicrobial effects of pepper, parsley, and dill and 

their roles in the microbiological quality enhancement 

of traditional Egyptian Kareish cheese .Foodborne 

pathogens and disease, 7 4 , 411-418 

 

 


