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ABSTRACT 
 

Twenty-two different commercial spices were added in two forms during making of Ras cheese, and 

examined for their physicochemical, organoleptic and microbiological properties of Ras cheese when fresh, 

after 1, 2, 3, 4, and 5 months. pH ranged from (5 - 6) in all treatments. The moisture content and weight of 

Ras cheese wheels decreased in all treatments at the end of the storage. Weight of the control sample was 

25.7%, and 17.14% in cheese treated with crushed white pepper. The best treatment of Ras cheese for flavor 

with whole grain of cumin, on the other side, the addition of Basil resulted in a new salted. The flavor 

decreased in cheese with black cumin. The best texture appeared in the Ras cheese with basil, compared with 

cinnamon. The appearance was very good, and it gave a new shape when adding mint and basil, where it 

gave a shape like Roquefort cheese. The highest score of color was obtained for Ras cheese with black 

pepper. The highest score was in treatment with cumin. Microbiological analysis showed that crushed spices 

were better than whole spices in the case of the decreasing of microbial load. The best of crushed spices that 

decreased total bacterial count (TBC) was hot pepper (24.10%), total fungal count (TFC) was caraway 

(29.24%) and lactic acid bacteria (LAB) was white pepper (33.08%), respectively. 

Keywords: Ras cheese, Herbs, Spices, Organoleptic properties, Physico-chemical properties, 

Microbiological analysis 
 

 

INTRODUCTION 
 

Ras cheese is an Egyptian hard cheese made from 

cow and buffalo's milk. Spices may reach consumers 

presenting poor quality, due to the loss of volatile 

compounds, microbial contamination Spices and herbs 

have been used as flavor, colour, aroma, enhancing agents 

and for preservation of foods. The bioactive compounds 

from spices and herbs have the potential to decrease or 

inhibit the risk of degenerative diseases such as diabetes, 

obesity, cancer and cardiovascular diseases Antimicrobial 

properties of herbs and spices can be successfully used to 

control the growth of spoilage and pathogenic bacteria in 

dairy products.  Phenolic compounds of herbs and spices 

are good substitutes for the artificial antimicrobial agents 

used in food manufacturing. Phenolic compounds such as 

tea catechins, oleuropein, ferulic acid, ellagic acid and 

coumaric acid have been found to prevent the growth of 

some pathogenic bacteria (Staphylococcus aureus, 

Salmonella enteritidis and Listeria monocytogenes) and 

fungi. ((Hofi et al., 1970, Baxter & Holzapfel, 1982, 

Pafumi, 1986, Germano & Germano, 1998, Anderson et 

al., 1999, Santos et al., 1999, Bin et al., 2011, El-Fadaly et 

al., 2015a, and c, and El-Sayed & Youssef, 2019). Many 

authors isolated fungi and bacteria from Ras cheese. The 

high biochemical activities of these microbes produce the 

typical aroma and taste. On the other hand, the growth of 

such microbes most commonly produced a low quality and 

caused the problems of contamination and spoilage. The 

mould growth may also represent a health risk because of 

the possibility of mycotoxin production by some mould 

species. So, El-Fadaly et al. (2018) used natural products 

such as essential oil which obtained from spices for 

inhibiting the microbial growth. The main aim of this study 

was to evaluate the effect of addition with some Egyptian 

spices and herbs on physico-chemical composition, 

microbiological analysis, organoleptic properties of Ras 

cheese. 
 

MATERIALS AND METHODS 
 

Fresh whole cows’ and buffaloes’ milks were 

obtained from Hendam laboratory, Elasafra, Dakhlia, 

Egypt, the chemical composition of milk used in cheese 

making was fat 3.5%, protein 3.2% and TS 12.5%. Local 

rennet (0.7 N) “Elamel Elmasry“ was kindly obtained from 

Ayman Haekel Company, Damietta Governorate. Dry fine 

commercial food grade salt was obtained from El-Nasr 

Company, Alexandria, Egypt. Liquid annatto (assay 4%) 

was purchased from MIFAD Company, Badr City, Egypt, 

and all chemicals and solvents were purchased from El-

Gomhoria for chemicals company, Mansoura, Egypt. 

Twenty-two different commercial spices mentioned 

in (Table (1) were obtained from the local market of 

Damietta city. 11 spices were added in two forms 

(complete and milled), powdered or crushed. The other 11 

spices were added in only one milled, powdered or crushed 

forms. Ten grams of each spices were added during 

making of Ras cheese, except the control. These spices 

were tested for their effect on the microbiological load of 

Ras cheese. 

http://www.jfds.mans.edu.eg/
http://www.jssae.journals.ekb.eg/
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Table 1. English and scientific name for spices. 

English 

Name 

Scientific 

Name 

English 

Name 

Scientific 

Name 

Black Pepper 
Piper 

nigrum 
Fennel 

Foeniculum 

vulgare 

White Pepper Piper nigrum Capsicum Capsicum annum 

Coriander 
Coriandrum 

Sativum 
Paprika 

Capsicum  
annuum 

Cumin 
Cuminum 

cyminum 
Ginger 

Zingiber 

officinalis 

Cardamom 
Elettaria 

cardamomum 
Cinnamon 

Cinnamomum 

verum 

Clove 
Syzygium 

aromaticum 
Turmeric 

Curcurma 

domestica 

Fenugreek 
Trigonella 

foenum-graecum 
Mint Mentha sp 

Black Cumin Nigella sativa Thyme Thymus vulgaris 

Nutmeg 
Myristica 

fragrans 
Rosemary 

Rosmarinus 

officinalis 

Anis 
Pinpinelle 

anisum 
Basil Ocimum basilicum 

Caraway Carum carvi Sumac Rhus sp 
 

In an attempt to imitate the commonly used method 

among the cheese manufacturers in Hendam plant, 

Elasafra, Dakahlia for making Ras cheese, the procedure 

adopted  by Abou-Donia (2002).  After salting the wheels 

of cheese transferred to the refrigerator at (5-10ºC) for five 

months, and examined samples were taken after 1, 2, 3, 4 

and 5 months. 

Thirty-four cheese treatment were made in this 

experiment. The first was used as a control (in the absence 

of spices), while the other treatment were made in the 

presence of spices (ground or in full form), in triplicate.  

Samples were taken for analysis when fresh and at the end 

of the dry salting process (30 days). Cheese wheels were 

stored at (5–10ºC) for five months in a refrigerator, and 

examined when fresh and after 1, 2,3, 4 and 5 months. Two 

samples were taken from every cheese wheel for the 

microbiological and physicochemical analysis and sensory 

evaluation. The samples were taken from the middle of the 

cheese wheel by cutting it using a sterilized knife. pH 

values of cheese were determined by using a standard 

digital electronic pH meter. The moisture content of cheese 

was detected according  

Total bacterial count (TBC), total fungal count 

(TFC) and lactic acid bacterial count (LABC) were 

determined in Ras cheese samples at zero time and after 

five months of salting. The changes in microbial load (%) 

between the two stages were recorded according to the 

following equation: 

 
*Where: 
 A= the count of microbes in zero-time, B= the count of microbes after 

five months. 
 

The positive value was considered as stimulated 

agent and the negative value was considered as inhibitor 

agent. 

Total bacterial count of Ras cheese samples was 

determined incubation was carried at 30°C for 72h 

counting of fungi was also done by plating technique 

method onto PDA medium (Difco, 2009), at 25°C for 5 

days (APHA, 1998).  Lactic acid bacteria were enumerated 

using MRS agar medium according to De Man et al. 

(1960), and anaerobically incubated at 37
o
C for 48 h 

Samples were done in triplicates.  

Organoleptic Properties were carried out at 

Department of Dairy Science and Technology, Damietta 

University, including staff members and assistants by at 

least 30 panelists according to the scheme recommended 

by Hofi, et al. (1970). 
 

RESULTS AND DISCUSSION 
 

Physicochemical Properties of Ras chees Samples: 
Results presented in Figures (1 to 9) showed that 

the average of pH values, moisture content and weight of 

Ras cheese wheels samples when fresh and after 1, 2, 3, 4 

and 5 months. Results presented in Figures (1 - 3) show 

that the pH values of control and all Ras cheese samples 

decreased during storage periods (5 months), the values 

ranged from (5 - 6). pH of Ras cheese wheels varied 

according to the used method of  salting, as they decreased 

from 6.29, 6.58, 6.54, 6.46, 6.34, 6.42 and 6.35 in fresh 

treatments,  to 6.23, 6.32, 6.28, 6.20, 6.12, 6.17, and 6.18 

after one month for crushed Cumin, crushed Black Cumin, 

Nutmeg, Capsicum, Ginger and Sumac, respectively. 

While, the pH values of Ras cheese wheels slightly 

decreased from 7.19, 6.94, 6.33, 6.31 and 6.29 in fresh 

treatments, to 6.89, 6.82, 6.30, 6.30 and 6.23 after one 

month for Black Pepper, crushed White Pepper, crushed 

Coriander, Cumin and crushed Cumin, respectively. On the 

other hand, the lowest pH of samples was recorded in Ras 

cheese with Fenugreek (5.44), Ras cheese with crushed 

Fenugreek (5.28) and Ras cheese with Ginger (5.49) after 

storage period (5 months). Similar results were obtained by 

El-Soda (1990), Osman and Abbas (2001), Abou-Donia 

(2002), Awad et al. (2003), Osman (2003) and El-Fadaly 

et al. (2015), Del-Nobile et al. (2007) and El-Fadaly et al. 

(2015). 

Data presented in Figures (4 – 6), show that the 

average values of moisture content in fresh Ras cheese 

were 38.0, 38.4, 41.8, 42.1 and 42.4% in fresh Ras cheese 

with cinnamon, white pepper, black cumin, crushed black 

cumin and crushed Fenugreek, respectively, while the 

corresponding value in  the control sample was 40%.  After 

1
st
 month of storage period, the moisture content decreased 

to 39 and 36.10 in  control and Ras cheese with crushed 

Black cumin) and Ras cheese with cinnamon, while, Ras 

cheese samples with crushed Black pepper, crushed Clove, 

crushed Anise, Rosemary, Sumac and Cardamom, 

respectively, recorded the same value, which is 37%. 

Generally, the moisture content gradually decreased to 30 

and 26.8% in cheese with black pepper and cheese with 

cinnamon, at the end of storage period (five months of 

ripening), respectively. Similar trends were obtained by El-

Soda (1990); Osman and Abbas (2001), and Osman 

(2003).  
 

https://en.wikipedia.org/wiki/Capsicum
https://en.wikipedia.org/wiki/Anis_(disambiguation)
https://en.wikipedia.org/wiki/Capsicum
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Figure 1. pH values in Ras cheese samples with whole 

spices. 

Figure 2. pH values in Ras cheese samples with crushed 

spices (Group A) 

 
Figure 3. pH values in Ras cheese samples with crushed spices (Group B) 
 

 

 
 

Figure 4. Moisture percent in Ras cheese samples with 

whole spices. 

  Figure 5. Moisture percent in Ras cheese samples with 

crushed spices (Group A) 

 
Figure 6. Moisture percent in Ras cheese samples with crushed spices (Group B) 



Hamad, M. N. F. et al. 

26 

 

Data presented in Figures (7 – 9) illustrate the 

weight (gram) of Ras cheese wheels during storage. The 

weights of Ras cheese Wheels ranged between (1750 - 

2000 grams) when fresh at zero time.  The weight values in 

control and all cheese samples decreased during storage 

periods (5 months). The weight of cheese is directly 

proportional to the moisture content of cheese. Weight of 

control treatment decreased by 25.7%, whereas cheese 

samples with white pepper, clove, Black Cumin, crush 

Black Cumin and Paprika recorded a weight loss of 20%. 

The best sample was Ras cheese with crushed white 

pepper, which decreased by only 17.14% after five months. 

The highest decreases of 29.73, 30.77 and 30.77 were 

gained in  cheese treated with capsicum, Nutmeg and 

crushed Cardamom, respectively, while the Ras cheese 

samples with Rosemary, Basil and Sumac were of the 

same  rate of weight losses (27.77%)., which came in 

accordance of those results mentioned by Osman and 

Abbas (2001); Abou-Donia (2002); Osman (2003), and El-

Fadaly et al. (2015). 
 

 
 

Figure 7. Weight of wheels in Ras cheese samples with 

whole spices. 

  Figure 8. Weight of wheels in Ras cheese samples with 

crushed spices (Group A) 

 
Figure 9. Weight of wheels in Ras cheese samples with crushed spices (Group B) 
 

The obtained results of organoleptic properties of 

Ras cheese samples with modified whole spices were 

shown in (Figure, 10). It could be found that the achieved 

flavor score in whole cheese treatments with all of the 

examined spices ranged from 15 and 42 when fresh. The 

flavor score increased in Ras cheese stored at storage 

temperature (15ºC) for five months. The flavor decreased 

in Ras cheese with black cumin and it was the worst flavor 

in Fenugreek. The flavor was the best in Ras cheese with 

whole grain of cumin and fennel (Figure, 10).  

The texture was very good in all samples. The 

texture was increased in these samples during the storage 

period. The result was in range (35 – 40) points. The worst 

result was in Ras cheese with fenugreek and anise (Figure, 

11). The appearance decreased in Ras cheese with anise, 

and not changes in Ras cheese with white pepper and 

caraway, in other samples the appearance was increased 

and up to the highest score in Ras cheese with whole grain 

of cumin, cardamom, clove, and black cumin (Figure, 12). 

The color was increased in the samples, up to the highest 

score in (black pepper, cumin, clove, black cumin and 

fennel). The worst score was in Ras cheese with fenugreek. 

While the treatments with anise and caraway was stabled 

(Figure, 13). Results showed that the total score in fresh 

treated cheese was in the range of 53 – 82, when fresh and 

after salting, respectively. The total score increased for 5 

month- storage at 15ºC. At the end of five months storage, 

the Total score of 82 and 100 was gained for cheese made 

in the absence of spices, and in cheese with spices after 

salting, respectively. The highest score was in treatment 

with cumin, while the worst result was in Ras cheese with 

fenugreek (Figure, 14). 
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Figure 10. Flavour of Ras cheese samples with whole 

spices 

   Figure 11. Texture of Ras cheese samples with whole 

spices 
 

  
Figure 12. Appearance of Ras cheese samples with whole 

spices 
 

  Figure 13. color of Ras cheese samples with whole spices 

 
Figure 14. Total score of Ras cheese samples with whole spices 

 
 

Twenty-two types of crushed spices were used and 

divided into two groups. Results showed that the flavor 

score in Ras cheese with crushed spices in group A 

increased during the storage period. Slight increase, 

however, was detected in Ras cheese with crushed 

fenugreek, accompanied with unacceptable flavor. The 

best result in this group was obtained in Ras cheese with 

crushed cumin and crushed fennel. The flavor decreased in 

Ras cheese with crushed black cumin and crushed 

cardamom (Figure, 15). The texture was increased in these 

samples during the storage period. The result was very 

good in treatments with (crushed black pepper, crushed 

black cumin, crushed fennel and control treatment). The 

worst texture was in treatment with crushed coriander, 

crushed fenugreek, crushed anise and crushed caraway 

(Figure, 16). The appearance, decreased in Ras cheese with 

crushed fenugreek that the appearance was splotchy and 

unacceptable and decreased in Ras cheese with crushed 

anise, while, slightly increasing of appearance values in 

other treatments (Figure, 17). The color increased 

gradually in this group that was very good in treated and 

untreated samples that was up to high score in samples 

with crushed black cumin, crushed fennel and control but 

the color was stabled and no good in Ras cheese with 

crushed clove, crushed fenugreek and crushed caraway 

(Figure, 18). The total score increased in Ras cheese stored 

at storage temperature (15ºC) during five months. At the 

end of five months storage, the total score was about 60 
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and 95 for Ras cheese without spices, and at Ras cheese 

wheels with spices after salting, respectively. The highest 

score was in treatments with crushed white pepper, crushed 

cumin, crushed cardamom, crushed black cumin and 

crushed fennel, but worst result was in Ras cheese with 

fenugreek (Figure, 19). 
 

 
 

Figure 15. Flavour of Ras cheese samples with crushed 

spices (Group A) 

   Figure 16. Texture of Ras cheese samples with crushed 

spices (Group A) 

  
Figure 17. Appearance of Ras cheese samples with 

crushed spices (Group A) 

   Figure 18. color of Ras cheese samples with crushed 

spices (Group A) 

 
Figure 19. Total score of Ras cheese samples with crushed spices (Group A) 
 

The results showed that the flavor score in Ras 

cheese with crushed spices in group B were increased 

during the storage period. Slightly increasing in flavor Ras 

cheese with basil, also the flavor was very good for fresh 

cheese and after five months, as the addition of basil gave 

the cheese a new taste and demonstrated the taste of salt. 

Despite the good taste of Ras cheese with hot pepper 

(capsicum) but the result decreased after the storage period 

and the taste of capsicum was impermeable. The result was 

decreased too in treatments with cinnamon, mint and 

sumac. Similar results in Ras cheese with paprika, turmeric 

and control as the addition did not lead a noticeable change 

in the flavor (Figure, 20). The texture changed during the 

storage period as the results showed that the best texture 

appeared in the Ras cheese with basil, rosemary, ginger 

and control. The worst texture was in the treatment with 

cinnamon (Figure, 21). The appearance was very good in 

this group and gave a new shape to Ras cheese, especially 

when adding mint and basil, where it gave a shape similar 

to Roquefort cheese. The result was very bad in Ras cheese 

with cinnamon and sumac (Figure, 22).  The color 

increased gradually in this group that was very good in 

treated and untreated samples that was up to a high score in 

treatment with capsicum. The color was bad in treatments 

with cinnamon and sumac (Figure, 23). The total score 

increased in Ras cheese stored at storage temperature 
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(15ºC) for five months. At the end of five months storage, 

the total score was of 55 and 97 for Ras cheese without 

spices, and in Ras cheese wheels with spices after salting, 

respectively. The highest score was in treatments with 

nutmeg, ginger, thyme, rosemary and basil, but worst result 

was in Ras cheese with cinnamon and sumac (Figure, 24). 

The effect of whole spices on the microbial load of fresh 

Ras cheese is presented in Tables (2 and 3) when fresh and 

during storage. Comparing the results of the fifth month 

with zero time showed that the presence of either salt and 

the spices decreased all microbial groups in all of the 

treated samples, except in the presence of the anise, which 

was equal to control in TBC.  

 

  

Figure 20. Flavour of Ras cheese samples with crushed 

spices (Group B) 

Figure 21.Texture of Ras cheese samples with crushed 

spices (Group B) 

 

 

Figure 22. Appearance of Ras cheese samples with 

crushed spices (Group B) 

Figure 23. color of Ras cheese samples with crushed 

spices (Group B) 

 
Figure 24. Total score of Ras cheese samples with crushed spices (Group B) 

 

Cardamom and funnel increased TBC and TFC. 

Cardamom increased TBC from 6.29 log cfu/g to 6.48 log 

cfu/g, this value equivalent 3.02%, also, Cardamom 

increased TFC from 5.13 log cfu/g to 5.35 log cfu/g 

(4.29%). Funnel also, increased TBC from 6.42 log cfu/g 

to 6.51 log cfu/g (1.40%), and it increased TFC from 4.83 

log cfu/g to 5.10 log cfu/g (5.59%). 
 

The highest decrease of TBC was in the case 

black pepper followed by control, black cumin, coriander, 

white pepper and other spices until reached the lowest 

value in the case of anise with a percentage 15.99%, 

14.84%, 13.39%, 13.25%, 11.40% and 0.00%, 

respectively. The highest decrease of TFC was in the case 

black cumin (28.98%) followed by white pepper (18.72%), 
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control (18.56%), black pepper (17.32%), cumin (12.92%), 

coriander (11.31%) and other spices until reached the 

lowest value in the case of caraway (1.79%), respectively 

case of caraway (1.79%), respectively case of caraway 

(1.79%), respectively. Similar results were observed by El-

Fadaly et al. (2018)  

LAB decrease during this period until reached it 

maximum in the case of black cumin (31.12%) followed 

by coriander (21.58%), black cumin (20.15%), fenugreek 

(19.71%), control (19.02%), black pepper (18.97%), cumin 

(17.96%), white pepper (16.12%), caraway (14.20%), 

clove (11.26%), cardamom (11.24%), fennel (10.95%) 

until reached the lowest value in the case of anise (7.72%), 

respectively. 

 

Table 2. Comparison between the microbial load of Ras cheese treated with whole spices (zero time and after five 

month of salting) and its changes in percentage  

The effect of whole spices on the microbial load (Log cfu/g) in fresh Ras cheese at zero time 

Fenugreek Black cumin Anise Caraway Fennel Control  

6.58 6.34 6.40 6.4 6.42 6.67 TBC 

5.27 6.35 5.30 5.02 4.83 5.71 TFC 

5.53 6.33 5.18 5.14 5.39 5.89 LAB 

The effect of whole spices on the microbial load (Log cfu/g) after five months of salted Ras cheese 

6.25 5.50 6.40 5.98 6.51 5.68 TBC 

4.79 4.51 5.19 4.93 5.10 4.65 TFC 

4.44 4.36 4.78 4.41 4.80 4.77 LAB 

Changes in the microbial load (%) 

-5.02 -13.25 0.00 -6.56 +1.40 -14.84 TBC 

-9.11 -28.98 -2.08 -1.79 +5.59 -18.56 TFC 

-19.71 -31.12 -7.72 -14.20 -10.95 -19.02 LAB 

The positive value (+) was considered as stimulated agent and the negative value (-) was considered as inhibitor agent 
 

 

 

 

Table 3. Comparison between the microbial load of Ras cheese treated with whole spices (zero time and after five 

month of salting) and its changes in percentage  

The effect of whole spices on the microbial load (Log cfu/g) in fresh Ras cheese at zero time 

Black pepper White pepper Coriander Cumin Cardamom Clove  

6.63 6.58 6.51 6.47 6.29 6.56 TBC 

5.89 5.61 5.48 5.34 5.13 5.23 TFC 

5.80 5.65 5.70 5.68 5.34 5.42 LAB 

The effect of whole spices on the microbial load (Log cfu/g) after five months of salted Ras cheese 

5.57 5.83 5.64 6.00  6.47 TBC 

4.87 4.56 4.86 4.65  5.06 TFC 

4.70 4.74 4.47 4.66  4.81 LAB 

Changes in the microbial load (%) 

-15.99 -11.40 -13.36 -7.26 +3.02 -1.37 TBC 

-17.32 -18.72 -11.31 -12.92 +4.29 -3.25 TFC 

-18.97 -16.12 -21.58 -17.96 -11.24 -11.26 LAB 

The positive value (+) was considered as stimulated agent and the negative value (-) was considered as inhibitor agent 

 

Data indicated in Tables (4 and 5) showed that the 

effect of crushed spices on the microbial load in salted Ras 

cheese. Comparing the results after 5 months with zero 

time, the salt and the spices decreased all microbial groups 

in all treatment. But, cardamom increased TBC from 5.99 

log cfu/g to 6.21 log cfu/g, this value equivalent 3.67%, 

also, cardamom increased TFC from 5.09 log cfu/g to 5.26 

log cfu/g (3.34%). Thyme also, increased TBC from 6.42 

log cfu/g to 6.48 log cfu/g (0.93%). The highest decrease 

of TBC was in the case hot pepper followed by ginger, 

cinnamon, mint, curcumin, black cumin, black pepper, 

white pepper, control, cumin, basil and other spices until 

reached the lowest value in the case of sumac with a 

percentage 24.10%, 20.43%, 17.16%, 16.22%, 15.81%, 

15.80%, 15.75%, 15.49%, 14.84%, 12.65%, 12.19% and 

0.64%, respectively. The highest decrease of TFC was in 

the case caraway (29.24%), followed by hot pepper 

(25.47%), black pepper (23.97%), cumin (23.32%), control 

(18.56%), cinnamon (17.78%), basil (17.64%), black  

 

 

cumin (17.40%), ginger (15.13%), curcumin (14.63%), 

anise (14.34%), mint (14.20%) and other spices until 

reached the lowest values in the case of thyme (3.40%), 

respectively. LAB decrease during this period until reached 

it maximum in the case of white pepper (33.08%), 

followed by black cumin (27.01%), thyme (25.65%), 

fenugreek (24.45%), basil (24.04%), cumin (23.83%), mint 

(23.78%), coriander (23.51%), anise (19.60), control 

(19.02%), caraway (18.55%), hot pepper (18.32%), 

cardamom (18.28%), until reached the lowest value in the 

case of sumac (6.29%), respectively. 

Finally, the chemical composition of these spices 

could explain the strong effect of clove, cinnamon and 

basil oils as antimicrobial agents, because its chemical 

composition contained Eugenol (C10H12O2), which 

considered a very strong effect agent on all microbial 

species. Moreover, the chemical composition of cinnamon 

oil and basil oil contained Linalool (C10H18O) and 

Limonene (C10H16O4), which also responsible for their 

effect on the microbial growth (El-Fadaly et al., 2018). 
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Table 4. Comparison between the microbial load of Ras cheese treated with crushed spices in zero time and after 

five month of salting and its changes in percentage  

The effect of crushed spices on the microbial load (Log cfu/g) in fresh Ras cheese at zero time 

Caraway Fennel Nutmeg Hot pepper Paprika Ginger Cinnamon Curcumin Mint Thyme Rosemary Control  

6.5 6.43 6.19 6.68 6.38 6.46 6.47 6.45 6.35 6.42 6.42 6.67 TBC 

6.19 4.72 5.03 5.3 4.96 5.22 4.95 4.92 4.93 5.13 4.88 5.71 TFC 

5.39 5.39 5.27 5.46 5.31 5.35 5.39 5.4 5.34 5.38 5.41 5.89 LAB 

The effect of crushed spices on the microbial load (Log cfu/g) after five months of salted Ras cheese 

Caraway Fennel Nutmeg Hot pepper Paprika Ginger Cinnamon Curcumin Mint Thyme Rosemary Control  

5.86 5.85 5.77 5.07 5.8 5.14 5.36 5.43 5.32 6.48 6.07 5.68 TBC 

4.38 4.27 4.57 3.95 4.5 4.43 4.07 4.2 4.23 4.93 4.7 4.65 TFC 

4.39 4.66 4.39 4.46 4.68 4.6 4.73 4.88 4.07 4 5.06 4.77 LAB 

Changes in the microbial load (%) 

-9.85 -9.02 -6.79 -24.10 -9.09 -20.43 -17.16 -15.81 -16.22 0.95 -5.45 -14.84 TBC 

-29.24 -9.53 -9.15 -25.47 -9.27 -15.13 -17.78 -14.63 -14.20 -3.40 -3.69 -18.56 TFC 

-18.55 -13.54 -16.70 -18.32 -11.86 -14.02 -12.25 -9.63 -23.78 -25.65 -6.47 -19.02 LAB 

The positive value (+) was considered as stimulated agent and the negative value (-) was considered as inhibitor agent 
 

Table 5. Comparison between the microbial load of Ras cheese treated with crushed spices in zero time and after 

five month of salting and its changes in percentage  

The effect of crushed spices on the microbial load (Log cfu/g) in fresh Ras cheese at zero time 

Basil Sumac Black pepper White pepper Coriander Cumin Cardamom Clove Fenugreek Black cumin Anise  

6.4 6.29 6.54 6.65 6.42 6.48 5.99 6.42 6.4 6.39 6.33 TBC 

5.16 4.92 5.59 5.32 5.44 5.36 5.09 5.29 5.12 5.23 5.37 TFC 

5.49 5.41 5.69 6.62 5.53 5.75 5.47 5.47 5.44 5.48 5.46 LAB 

The effect of crushed spices on the microbial load (Log cfu/g) after five months of salted Ras cheese 

Basil Sumac Black pepper White pepper Coriander Cumin Cardamom Clove Fenugreek Black cumin Anise  

5.62 6.25 5.51 5.62 5.85 5.66 6.21 5.86 5.79 5.38 6.03 TBC 

4.25 4.51 4.25 4.74 4.71 4.11 5.26 4.74 4.74 4.32 4.6 TFC 

4.17 5.07 4.96 4.43 4.23 4.38 4.47 4.68 4.11 4 4.39 LAB 

Changes in the microbial load (%) 

-12.19 -0.64 -15.75 -15.49 -8.88 -12.65 3.67 -8.72 -9.53 -15.80 -4.74 TBC 

-17.64 -8.33 -23.97 -10.90 -13.42 -23.32 3.34 -10.40 -7.42 -17.40 -14.34 TFC 

-24.04 -6.29 -12.83 -33.08 -23.51 -23.83 -18.28 -14.44 -24.45 -27.01 -19.60 LAB 

The positive value (+) was considered as stimulated agent and the negative value (-) was considered as inhibitor agent 
 

 

CONCLUSION 
 

The weights of Ras cheese wheels ranged between 
(1750 – 2000 grams) in zero time. The flavor score 
increased in samples with whole spices and with crushed 
spices for five months. The texture was very good in all 
samples. The appearance decreased in Ras cheese with 
anise, crushed fenugreek and with crushed anise after five 
months storage, and not changes in cheese with white 
pepper and caraway, in other samples the appearance was 
increased and up to the highest score in Ras cheese with 
whole grain of cumin, cardamom, clove and black cumin.  

The appearance was very good and gave a new 
shape when adding mint and basil. The highest score was 
in treatment with cumin, crushed white pepper, crushed 
cumin, crushed cardamom, crushed black cumin, crushed 
fennel, nutmeg, ginger, thyme, rosemary and basil. The 
best of whole spice which decrease TBC, TFC and LAB 
were black pepper (15.99%), white pepper (18.72%) and 
black cumin (31.12%), respectively. 
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 ميكروبيولوجيت للجبه الراستأثير إضافت بعض التوابل على الخواص الفيزيوكيميائيت والحسيت وال
محمذ وور الذيه فريذ حماد

1
شريف محمذ لطفى القاضي،  

2
مجاهذعلي محمذ ويرة و 

1
 

1
 جامعت دمياط –كليت الزراعت  –قسم األلبان 

2
 جامعت دمياط –كليت الزراعت  –قسم الميكروبيولوجيا الزراعيت 

 

خرثار إديياط ٔذًد إضافرٓا في شكهيٍ )كايم أٔ يجزٔع( أثُاء ذصُيغ انجثٍ انزاص. ذى  َٕع يخرهف يٍ انرٕاتم يٍ انظٕق انًحهيح نًذيُح 22ذى شزاء 

 2( ٔ يٍ انرصُيغ شٓز ٔاحذتؼذ تؼذ انرًهيح )ٔزاص انطاسج انهجثٍ نٔانًيكزٔتيٕنٕجيح ٔانحظيح ذهك انرٕاتم يٍ حيث ذأثيزْا ػهٗ انخٕاص انفيشيائيح ٔانكيًيائيح 

ص ازأقزاص انجثٍ انَخفض يحرٕٖ انزطٕتح ٔٔسٌ إ. انًؼايالخفي جًيغ  6 إنٗ  5تيٍ . ذزأحد قيى انزقى انٓيذرٔجيُي أشٓز ػهٗ انرٕاني 5ٔ  4ٔ  3ٔ 

5، ٔكاَد أفضم ػيُح في انفهفم األتيض 25.2انكُرزٔل خ في َٓايح فرزج انرخشيٍ. كاَد انُظثح انًوٕيح نالَخفا  في ٔسٌ ػيُح يالؼاًذذريجياً نجًيغ ان

يؼايهح 5 في جٕسج انطية. أفضم 37.22(، ٔكاَد أطٕأ انؼيُاخ في فقذاٌ انٕسٌ اً ذجاريانًؼايالخ أفضم انًؼايهح  5ِ( )ْذِ انقيًح جؼهد ْذ72.74انًظحٕق )

ا جذيًذا ٔأظٓزخ طؼى انًهن انزيحاٌ، ػهٗ انجاَة اآلخز، أػطد إضافح نهكًٌٕيغ انحثٕب انكايهح كاَد نُكٓح يٍ حيث ازاص ان هجثٍن ًً ح. انُكٓح هجثٍ طؼ

انزيحاٌ ٔكاَد أطٕأ َريجح يغ انقزفح. كاٌ يغ زاص انجثٍ انانحهثح. ظٓز أفضم يهًض في يغ انكًٌٕ األطٕد ٔكاٌ أطٕأ َكٓح انًؼايم تاَخفضد في انجثٍ 

انفهفم حانح في كاَد . أػهٗ درجح يٍ انهٌٕ يكفٕرخزانجثٍ يُظز يشثّ انانًظٓز جيًذا جًذا ٔأػطٗ شكاًل جذيًذا ػُذ إضافح انُؼُاع ٔانزيحاٌ، حيث أػطٗ 

انظًاق. أظٓز انًؼايم تجثٍ ان، ٔنكٍ انُريجح األطٕأ كاَد في انجثٍ انًؼايم تانكًٌٕاألطٕد ٔأطٕأ درجح كاَد في انفهيفهح. تشكم ػاو، كاَد أػهٗ انذرجاخ في 

أفضم يٍ انًجزٔشح م انحًم انًيكزٔتي، ٔجذ أٌ انرٕاتم يذقهزٔشح يٍ حيث قذرذٓا ػهٗ انًجانرٕاتم انكايهح يغ انرحهيم انًيكزٔتيٕنٕجي أَّ ػُذ يقارَح انرٕاتم 

انفهفم هد انفطزياخ ٔانخًائز انكهيح في حانح ه5 ٔق24.77أػذاد انثكريزيا انكهيح ْي انكزأيح تُظثح  أفضم انرٕاتم انًطحَٕح انري ذقهم ئٍكاَد انرٕاتم انكايهح. 

 .5 33.73تُظثح انفهفم األتيض في حانح  إَخفضد أػذاد تكريزيا حًض انالكريك ٔأخيزا 24.245تُظثح األطٕد 

http://dx.doi.org/10.1111/j.1558-5646.1999.tb05343.x

