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ABSTRACT 

Ras cheese is one of the main types of hard cheese that 

is produced and consumed in Egypt. It is known as 

"Roumy cheese" throughout Egypt, except in Alexandria, 

where it is called "Turkish cheese.".  It is made from cow's 

milk or a mixture of buffalo and cow’s milk. It requires a 

longer ripening period, and due to this extended period 

and its high protein content, which breaks down into a 

significant amount of biogenic amines. This study aimed to 

assess the presence and quantity of biogenic amines in Ras 

cheese and their effects on product quality, spoilage, and 

safety.  The study was based on collecting 22 samples from 

retail markets in Kafr El-Sheikh to determine the levels of 

biogenic amines. The study focused on determining the 

presence of some microorganisms in different samples of 

cheese and assessing their prevalence.; these samples were 

analyzed for physicochemical and microbiological 

properties. The microbiological tests include, total 

bacterial counts, coliforms, proteolytic bacterial count, 

molds, and yeasts, while the chemical tests measured 

moisture, fat, protein, acidity, total volatile fatty acids, 

formal ripening index, and biogenic amines. In this study, 

cadaverine was the most abundant amine with a 

concentration of 203.65 mg/kg, followed by putrescine and 

histamine, while tyramine was the least concentrated. The 

study concluded that the presence of a certain amount of 

biogenic amines in Ras cheese may be attributed to 

bacterial enzymatic activity and poor storage conditions. 

To reduce the formation of these amines, the study 

recommends producing Ras cheese from pasteurized milk, 

maturing it under hygienic conditions, and ensuring 

proper transportation and storage for sale under suitable 

conditions in terms of temperature, humidity, cleanliness, 

and sanitation. This would help deliver the cheese to 

consumers in the desired quality 

Key words: Ras Cheese, Biogenic Amines, Tyramine, 

Histamine, Cadaverine 

INTRODUCTION 

Food quality and safety have garnered increased 

attention due to their association with potentially 

hazardous compounds. These substances can be toxic 

and have been linked to a range of health issues. Among 

various food items, cheese, a staple in many diets, has 

become a focal point of this concern. In Egypt, Ras 

cheese, also referred to as Rumi cheese in several 

regions and Turkish cheese in Alexandria, is particularly 

popular. Ras cheese is a hard variety that contains 30–

40% moisture, providing a conducive environment for 

the formation of biogenic amines. These amines can 

emerge because of microbial activity, especially during 

the cheese aging. The biogenic amines produced by 

protein breakdowns can sometimes serve as a quality 

and safety marker for cheese and other fermented foods 

(Amer et al., 2023 and Eldenary et al., 2023). 

Cheese is well-regarded for its rich protein, 

vitamins, and minerals, making it an integral component 

of human nutrition. However, like many fermented 

foods, cheese can sometimes be associated with 

biogenic amines (BAs). These nitrogenous compounds 

are low molecular weight and mostly come from 

decarboxylation of amino acids like histidine, lysine, 

ornithine, and arginine by microbes (El-Zahar et al., 

2014). Certain cheeses, like Ras Cheese, are noted for 

higher BAs concentrations, attributable to the activity of 

decarboxylase-producing microorganisms that 

transform amino acids. These microorganisms can 

convert amino acids like tyrosine, histidine, lysine, and 

tryptophan into biogenic amines, including tyramine, 

histamine, cadaverine, and tryptamine, respectively. 

Several factors influence BAs synthesis in foods, 

including the availability of amino acids, specific 

microorganisms, and environmental conditions 

conducive to their growth and activity. Internal and 

external factors, such as pH, water activity, 

composition, and microbial population, affect the type 

and concentration of BAs in foods (Barone et al., 2018 

and Farag et al., 2019). 

Several common factors affect the formation of 

biogenic amines in foods, particularly cheese. These 

include the ripening period, the availability of amino 

acids, and the proteolysis activity of bacteria to increase 

biogenic amine content in cheese. The presence of 

certain microorganisms, such as Lactobacillus brevis 

and Enterococcus faecalis, and microbiota like lactic 

acid bacteria, yeasts, and molds in the fermentation 

process is also crucial. Decarboxylation conditions, 

particularly those favoring the formation of cadaverine 

from ornithine and lysine, are important. A positive 

correlation exists between the acidity percentage and 

biogenic amine content (Barone et al., 2018). Tyramine 
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is often found in cheese, leading to dairy-borne 

intoxications known as “cheese reactions” when present 

in concentrations exceeding 1000 mg/kg. Contamination 

with specific bacteria facilitates the formation of 

tyramine. Histamine, another biogenic amine, is a key 

factor in food poisoning cases impacting the 

cardiovascular and central nervous systems. Its presence 

often indicates poor manufacturing and storage 

conditions. Polyamines, such as putrescine and 

cadaverine, not only stop the metabolism of histamine, 

which makes it more toxic, but they are also linked to 

the growth of cancer because they create N-

nitrosamines that are carcinogenic. The presence of 

cadaverine in dairy products is an indirect consumer 

hazard, as it intensifies the effects of tyramine and 

histamine toxicity by inhibiting detoxification enzymes 

(Zdolec et al., 2022). 

The presence and levels of biogenic amines in 

cheese have been extensively researched due to their 

potential health implications. Various factors, including 

microbial activity and environmental conditions, 

influence the formation of these amines, with specific 

attention to amines like cadaverine, tyramine, and 

histamine. The research underscores the importance of 

understanding and monitoring these compounds for 

public health, quality control, and food production 

improvements, shedding light on their intricate 

relationship with cheese's chemical and microbiological 

aspects. Biogenic amines are due to decarboxylation or 

amination activity by microbial enzymes and different 

technological processes affecting biogenic amine 

formation. They are generally low in raw milk, 

meanwhile, in fermented or ripened cheeses and dairy 

products, much higher concentrations can be detected 

(Erdag et al., 2019). 

Biogenic amine concentrations are usually low in 

raw milk and vary due to the different origins and 

compositions. Several lactic acid bacteria (LAB) belong 

to different genera, such as Enterococcus, 

Streptococcus, Leuconostoc, and Lactococcus, some 

non-starter lactic acid bacteria (NSLAB), including 

pediococci, enterococci, and other thermophilic LAB 

are BAs producers milk flora introduced during the 

production procedure. Enterococci are not present in 

starter cultures but are often found in artisanal cheeses 

(Benkerroum, 2016). Genera of Enterobacteriaceae and 

Gram-negative bacteria have represented great amounts 

of cadaverine and putrescine in Montasio cheese 

samples, while tyramine was mainly produced by some 

isolates (Maifreni et al., 2013).  

Soft cheeses measured an increase during the storage 

period (cadaverine, tyramine, and histamine 

concentrations), and in semi-hard cheeses (Gouda type), 

tyramine reached maximum levels of 1029 mg kg-1 at 

the expiry date. Contrarily, the higher concentrations of 

BAs, i.e., histamine and tyramine, were noticed in hard 

cheeses (Parmesan type) with maximum concentrations 

of 1025 and 561 mg kg-1, respectively. However, 

tyramine was the most represented amine in blue 

cheeses, up to values of 1306 mg kg-1 at the expiry date 

(Dabade et al., 2021).  

The hygiene level of the raw milk controls the 

biogenic amine (BAs) content in cheese and depends 

basically on the occurrence of microbial species 

producing decarboxylases. Therefore, the selection of 

decarboxylase-negative starter cultures is the most 

important factor in regulating BAs activity and their 

accumulation in cheese. The initial microbial population 

and the kinds of free amino acids are essential strategies 

(Benkerroum, 2016). However, the selection of a 

universal LAB starter according to BAs synesis is an 

important parameter to be used in fermented dairy 

products (Zhang et al., 2022). Sensory testing, modified 

atmospheres such as vacuum, and packaging systems 

using edible films and coatings have been assessed 

against BAs formation (Todaro et al., 2018). This study 

aimed to prevent and control strategies of biogenic 

amine production and the relationship between the 

microbiological quality and the chemical properties of 

biogenic amins formation. 

MATERIAL AND METHODS 

Collection of samples 

Twenty-two Ras cheese samples were randomly 

collected from stores in Kafer El-Sheikh Governorate. 

The samples were collected in retail packages and 

transferred in an icebox to the laboratory for analysis 

within 24 hours. 

 Chemical analysis 

Moisture content: 

Cheese’s moisture content was determined 

according to AOAC (2020). 

Fat content: 

A special Gerber butyormeter was used to determine 

fat% in cheese according to Awad (2006). 

pH value: 

Cheese samples were prepared according to AOAC 

(2020). 1g of cheese was homogenized with 10 distilled 

waters, then pH values were measured using a digital 

pH meter model CRISON-SPAIN. 

Titratable acidity: 

Total acidity of cheese samples as a lactic acid 

percentage was determined by titration using NaOH 

0.1N and ph.ph. as an indicator (Awad, 2006). 
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Total volatile fatty acids (TVFA): 

According to Kosikowski (1970), the direct 

distillation method was used to determine TVFA (ml 

0.1 NAOH / 100 gm cheese) in cheese samples. 

Total nitrogen content (TN): 

TN of cheese samples was determined using 

Kjeldahal as described by AOAC (2020). 

Formol ripening index (FRI): 

FRI was conducted according to Tawab and Hofi 

(1966) as follows: with gradual addition of 50 ml of 

distilled water at 40-50 C° from a graduated cylinder, 5g 

of samples were ground into paste with glass rod in a 

100 ml beaker. The supernatant was decanted and 

filtered under suction on Buchner funnel using two 

layers of Whatman No.40 filter-paper. A test-tube of 

about 50 ml capacity was placed inside the suction flask 

just under the funnel stem to collect the cheese filtrate. 

After cooling, two 10 ml aliquots of the filtrate were 

drawn into two 100 ml conical flask. To one of the latter 

flasks 10 drops of thymolphathalein indicator (0.1%) 

and 6 drops of phenolphthalein indicator (0.5%) were 

added to the second. Both flasks were then titrated with 

0.1N Sodium hydroxide with a microburette till blue 

colour was formed in the first flask (A) and a pink 

colour in the second (B). Both colours should persist for 

15 seconds. To the phenolphthalein flask 2ml. of neutral 

formalin (40%) were added and the contents were 

retitrated with the same alkali till the pink colour 

reappeared. The volume of the alkali used was recored 

(C). The ripening index (RI) of cheese was calculated as 

follows:-  

Shilovich ripening index (SRI) = (A- B)  100 

Formol ripening Index (FRI) = (C)  100  

Determination of biogenic amines: 

Biogenic amines were determined in cheese samples 

according to Pinho et al. (2001), using the HPLC 

Ultimate 3000 Thermo Fisher (Germany) equipped with 

an autosampler, pump, and UV detector set at 254 nm. 

An Agilent Poroshell, 120 EC-C18, 4 um (4. 6 mm x 

450 mm) column was used for biogenic a min 

separation. Data were integrated and recorded using the 

Chromeleon software program. 

Microbiological analysis: 

Preparation of cheese samples: 

Ten grams of each sample were homogenized with 

90 ml of sterile 2% sodium citrate solution using 

stomacher equipment. Serial dilutions were prepared 

according to ISO 6887-1 (2017): Microbiology ISO 6887-5 (2020).   

Total bacterial count (TBC): 

Total viable aerobic microorganisms’ counts were 

determined on nutrient agar medium. The plates were 

incubated at 30 for 72 hr, according to Difco (1974).  

Proteolytic bacterial count (PBC): 

The nutrient agar medium was used to count the 

proteolytic bacterial content of the samples. Sterile skim 

milk (10%) was added to every plate before pouring the 

medium (Hammer and Babel, 2002), the plates were 

incubated for 3 days at 30 °C then added HCl (1%). 

Colonies are surrounded with clear zone counting 

proteolytic bacteria. 

Mold and Yeast count: 

It was carried out on potato dextrose Agar (PDA) 

medium according to Lück and Gavron (1990). The 

plates were incubated at 24 ± 1°C for five days. 

Coliform bacterial content (CBC): 

Mackoncy agar medium was used to count coliform 

bacteria following Difco (1974). The plates were 

incubated at 37 for 72 hr. 

Statistical Analysis: 

The experimental data was analyzed using SPSS29 

software, employing one-way ANOVA for statistical 

evaluation. Duncan's Multiple Range Test was utilized 

for comparing the means of different treatments, with a 

significance level set at p < 0.05. The entire experiment 

was replicated twice to ensure the consistency and 

reliability of the results. 

RESULT AND DISCUSSION 

Table (1) shows the chemical composition of the 

collected Ras cheese samples. The data is presented as 

the mean ± standard error of the mean (SE) for three 

replicates. The table includes the following parameters: 

 

Table 1. Chemical composition of collected Ras cheese samples 

 Moisture (%) Fat (%) 
Fat/ Dry Matter 

(%) 
Protein (%) 

Protein / Dry 

Matter (%) 

Maximum 44.31±0.74a 35.33±1.45a 49.73±1.04a 38.16±0.0a 56.02±0.14a 

Minimum 25.09±1.12b 16.67±0.88b 25.68±0.98b 22.79±0.0b 33.46±0.38b 

Average 34.7 25.67 37.70 33.71 49.49 
  Data means ± SE for 3 replicates. 
*a, and b mean that unlike small superscripts within the same column, they are significantly different (P≤0.05). 
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In this study, a comprehensive characterization of 22 

Ras cheese samples was obtained randomly from Kafer 

El-Sheikh markets. Chemical analyses found moisture 

ranged from 25.09–44.31% (average 34.7%), and fat 

ranged from 16.67–35.33% (average 25.67%), 

consistent with Ras cheese specifications defined by El-

Zahar et al. (2014). This indicates acceptable variability 

in key compositional parameters. 

The table shows that the moisture content of the Ras 

cheese samples ranged from 25.09% to 44.31%, with an 

average of 34.7%. The fat content ranged from 16.67% 

to 35.33%, with an average of 25.67%. The fat/dry 

matter content ranged from 25.68% to 49.73%, with an 

average of 37.70%. The protein content ranged from 

22.79% to 38.16%, with an average of 33.71%. The 

protein/dry matter content ranged from 33.46% to 

65.52%, with an average of 49.49%, these results agree 

with El-Zahar et al. (2014). The data in Table (1) 

regarding the chemical composition of collected Ras 

cheese samples presents comprehensive data on Ras 

cheese samples, revealing a wide range of moisture, fat, 

and protein contents. Moisture levels varied from 

25.09% to 44.31%, while fat content ranged between 

16.67% and 35.33%, with protein content spanning 

from 22.79% to 38.16%. On average, moisture, fat, and 

protein contents were 34.7%, 25.67%, and 33.71%, 

respectively. Notably, Ras cheese exhibited relatively 

high fat and protein levels, surpassing averages for other 

cheese types like cheddar and mozzarella. Its relatively 

high moisture content contributed to the cheese's soft 

and creamy texture. While the fat content varied but 

tended to be lower than some counterparts, it still 

enriched Ras cheese's flavor and richness. High protein 

content, a common trait in cheeses, provides essential 

amino acids. Moreover, Ras cheese demonstrated 

elevated fat/dry matter and protein/dry matter ratios, 

making it a valuable source of both fat and protein on a 

dry matter basis. This compositional diversity may stem 

from factors such as milk type, cheesemaking processes, 

and ripening conditions, yet all samples remained within 

acceptable quality standards for Ras cheese (El-Zahar, 

2014 and Helal & Tagliazucchi, 2023). 

Table (2) shows the acidity, pH, formol ripening 

Index, and TVFA of Ras cheese samples. The acidity of 

the cheese samples ranged from 1.23% to 2.30%, with 

an average of 1.77%. Acidity is a measure of the 

amount of acid in cheese. It plays a direct role in the 

flavor and texture development of the cheese during 

ripening. Differences among samples related to pH were 

described in Table (2) the data were consistent with 

cheese acidity. The most detectable pH value was 5.89, 

representing sample 11, but samples 16 and 13 were the 

least and both recorded 5.42. 

 

The Formol Ripening Index of the cheese samples 

ranged from 20.00 to 66.67, with an average of 43.33. 

The Formol Ripening Index is a measure of how ripe 

cheese is. 

The TVFA of the cheese samples ranged from 7.5 to 

25.3, with an average of 16.4. TVFA is a measure of the 

amount of volatile fatty acids in cheese, produced by the 

lipolysis of cheese fat during cheese ripening, they 

contribute to the flavor of the cheese. Overall, Table (2) 

shows that the Ras cheese samples had a wide range of 

acidity, pH, Formol Ripening Index, and TVFA values. 

This is likely due to the different factors that affect the 

ripening process, such as the microflora, the 

temperature, and the cheese ripening period (El-Zahar et 

al., 2014 and Amer et al., 2023). 

The microbiological assessment revealed total viable 

microorganism counts of 3.50-3.86 Log CFU/g (average 

3.68 Log CFU/g), proteolytic microorganism counts of 

0.50-1.98 Log CFU/g (average 1.24 Log CFU/g), and 

yeast/mold counts of 0.32-2.39 Log CFU/g (average 

1.36 Log CFU/g), all within ranges reported by Ibrahim 

et al. (2023) to ensure quality. However, contamination 

risks depend on intrinsic/extrinsic factors like milk 

quality and storage conditions (Amer et al., 2023). Six 

biogenic amines (BAs) - β-phenylethylamine, 

putrescine, cadaverine, histamine, tyramine, and 

spermine were quantified using the HPLC method 

described by Oliveira et al. (2001). Levels varied 

considerably, with histamine exceeding the toxic 

threshold of 100 mg/kg in some samples (Ladero et al., 

2010). High BAs formation may relate to proteolysis by 

bacteria like Lactobacillus brevis and Enterococcus 

faecalis under the acidic conditions favoring 

decarboxylation reported by Zaccheo et al. (2017) and 

El-Zahar et al. (2014) who defined Ras cheese 

specifications. Ibrahim et al. (2023) reported acceptable 

microbiological ranges. Amer et al. (2023) noted 

contamination risks depend on intrinsic/extrinsic 

factors. Oliveira et al. (2001) described the HPLC 

quantification method. Ladero et al. (2010) reported the 

toxic histamine threshold. Barone et al. (2018) observed 

conditions favoring BA formation. 

Finally, a full analysis of Ras cheese samples from 

Kafer El-Sheikh markets showed that key compositional 

parameters like moisture and fat content varied in a way 

that was acceptable and in line with the requirements. 

The microbiological assessment indicated that the total 

bacterial counts, proteolytic counts, and yeast/mold 

counts were within the reported ranges, ensuring the 

quality of the cheese. However, it is important to 

consider intrinsic and extrinsic factors such as milk 

quality and storage conditions to mitigate contamination 
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risks. The quantification of biogenic amines highlighted 

the variation in their levels, with histamine exceeding 

the toxic threshold in some samples. Specific bacteria's 

proteolysis under acidic conditions may be responsible 

for the formation of biogenic amines. These findings 

emphasize the importance of adhering to defined 

specifications and implementing proper quality control 

measures in the production and storage of Ras cheese. 

Further research and monitoring are necessary to ensure 

the safety and quality of this popular cheese variety. 

Table (3) shows the microbiological analysis of 

collected Ras cheese samples, with the total count, 

proteolytic count, and yeast and mold count expressed 

in log colony-forming units per gram of cheese (log 

CFU/g cheese). 

The total bacterial count refers to the total number of 

viable bacteria present in the cheese sample. The 

proteolytic count refers to the number of bacteria 

present in the cheese sample that can break down 

proteins. The yeast and mold count refer to the number 

of yeasts and molds present in the cheese sample. The 

maximum and minimum values in the table indicate the 

highest and lowest values obtained for each type of 

count, respectively. The average value in the table 

indicates the average value for each type of count. 

The Table (3) shows that the total count of bacteria 

in the Ras cheese samples ranged from 3.50 to 3.86 log 

CFU/g cheese, with an average of 3.68 log CFU/g 

cheese. The proteolytic count of bacteria ranged from 

0.50 to 1.98 log CFU/g cheese, with an average of 1.24 

log CFU/g cheese. The yeast and mold count ranged 

from 0.32 to 2.39 log CFU/g cheese, with an average of 

1.36 log CFU/g cheese (Ibrahim et al., 2023). Whereas, 

Moneeb et al. (2024) exhibited the highest fungal count 

at fresh Ras cheese 2.72 log 10\g on PDA medium. Ras 

cheese were studied by Mehanna et al. (2008) who 

found that the total count and the proteolytic bacterial 

count was 7.38 and 3.09 log 10 \g, respectively  which 

consider higher than our average count. 

Overall, the microbiological quality of the Ras 

cheese samples was good. The total count of bacteria 

was within the acceptable range for Ras cheese. The 

proteolytic count and yeast and mold count were also 

within the acceptable range. 

However, it is important to note that the 

microbiological quality of cheese can vary depending 

on several factors, such as the type of milk used, the 

cheesemaking process, and the storage conditions. It is 

therefore important to follow good hygiene practices 

during cheesemaking and storage to ensure that the 

cheese remains safe for consumption. Table (4) shows 

the biogenic amine content in some detected samples in 

mg/kg. Biogenic amines are naturally occurring 

compounds found in a variety of foods, including 

fermented foods, aged meats, and cheeses. They can 

also be produced by bacteria during food spoilage. 

Table 2. Acidity, pH, Formol Ripening Index and TVFA of collected Ras cheese samples 

 Acidity (%) pH Formol Ripening Index TVFA* 

maximum 2.30±0.10a 5.89a 66.67±3.33a 25.3±0.44a 

minimum 1.23±0.07b 5.42b 20.00±0.0b 7.5±0.47b 

average 1.77 5.66 43.33 16.4 
Data means ± SE for 3 replicates. 
*a, and b mean that unlike small superscripts within the same column, they are significantly different (P≤0.05). 

TVFA* Total Volatile Fatty Acids (ml 0.1 NaOH/100gm cheese) 

 

Table 3. Microbiological analysis of collected Ras cheese samples (log CFU/g cheese) 

 Total Count 
Proteolytic bacterial 

count 
Yeast & Mold 

maximum 3.86±0.12a 1.98±0.03a 2.39±0.44a 

minimum 3.50±0.21b < 1.0 < 1 .0 

average 3.68 1.24 1.36 
  Data means ± SE for 3 replicates. 
*a, and b mean that unlike small superscripts within the same column, they are significantly different (P≤0.05). 

 

Table 4. Biogenic amines content in some detected samples (mg/KG) 

 
β-phenyl 

ethyl amine 
Putrescine Cadaverine Histamine Tyramine Spermine 

maximum 112.8a 174.3a 295.5a 187.1a 8.9a 0.2 

minimum 8.7j 69.5j 111.8j 26.4j 0.9i 0.1 

average 60.75 121.9 203.65 106.75 4.9 0.15 
  Data means ± SE for 3 replicates. 
*a, and b mean that unlike small superscripts within the same column, they are significantly different (P≤0.05). 
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Table (4) shows the maximum, minimum, and 

average biogenic amine content for each of the six 

biogenic amines listed. The maximum values for all six 

biogenic amines are relatively high, while the minimum 

values are much lower. This suggests that there is a 

wide range of biogenic amine content in the detected 

samples. Table (4) presents valuable information 

regarding the content of various biogenic amines in a set 

of detected samples, with measurements expressed in 

milligrams per kilogram (mg/kg). When consumed in 

excess, biogenic amines—organic compounds that 

microorganisms can produce during the breakdown of 

proteins in food—can have negative health effects. This 

data is essential for assessing the safety and quality of 

the analyzed samples, particularly within the context of 

food safety and potential health risks associated with 

high biogenic amine levels. 

Starting with β-phenyl ethyl amine, it was observed 

that there was a significant range in content across the 

samples. The maximum value of 112.8 mg/kg 

represents the highest concentration found in any of the 

samples, whereas the minimum value of 8.7 mg/kg 

represents the lowest concentration detected. The 

average value of 60.75 mg/kg provides insight into the 

typical or mean concentration of this amine across the 

samples. This information can be crucial for 

determining the variability in β-phenyl ethyl amine 

content in the analyzed samples. 

Moving on to putrescine and cadaverine, similar 

trends in terms of the range from minimum to maximum 

values and the average concentrations were also noted. 

Putrescine has a maximum value of 174.3 mg/kg, while 

cadaverine has an even higher maximum value of 295.5 

mg/kg, indicating a wider variability in these amines 

across the samples. The average values of 121.9 mg/kg 

for putrescine and 203.65 mg/kg for cadaverine provide 

insights into the typical levels found in these samples. 

Histamine, another biogenic amine, is of particular 

concern in food safety due to its potential health 

implications. The maximum value of 187.1 mg/kg, the 

minimum value of 26.4 mg/kg, and the average value of 

106.75 mg/kg give us a clear picture of the range and 

typical concentrations of histamine in the detected 

samples. 

In contrast, tyrosine and spermine are present in 

relatively lower concentrations. Tyramine ranges from a 

maximum of 8.9 mg/kg to a minimum of 0.9 mg/kg, 

with an average of 4.9 mg/kg. Spermine, found in very 

low concentrations, has a maximum value of 0.2 mg/kg, 

a minimum of 0.1 mg/kg, and an average of 0.15 mg/kg 

in the samples. 

The data in the table suggests that many detected 

samples contain biogenic amines at a level that could be 

of concern for some people, especially those with 

certain medical conditions, such as migraines or 

hypertension. 

The high variability in biogenic amine content 

among samples suggests that it is important to be 

mindful of the foods that you eat and to store food 

properly. 

In conclusion, this table serves as a valuable 

reference for assessing the variability and typical 

concentrations of these biogenic amines in the samples, 

which is critical for ensuring food safety and quality. 

Monitoring and controlling biogenic amine content in 

food products is essential to mitigating potential health 

risks for consumers (Gardini et al., 2016; Saad & 

Tofalo, 2019 and Martuscelli et al., 2021). 

The production of BAs in cheeses generally 

indicates both their quality and safety. Many factors, 

such as pH, salt concentration, water activity, and redox 

potential, can influence the growth and metabolic 

activities of the milk and cheese microbiota involved in 

BAs production. Besides the initial microbial load of the 

raw material, the cheese-making process can be 

responsible of BAs accumulation in the end products, as 

the proteolysis rate increases with the ripening time, and 

free amino acids are used by microorganisms as 

substrate for their decarboxylase activity. The highest 

probability of detecting bas in cheeses is generally 

associated with the duration of the aging period. A good 

storage of the final product is also recommended, 

considering that high BAs concentrations have also 

been reported in this stage. The most important 

hindering factors rely on the selection of decarboxylase-

negative or BAs-degrading starter cultures, good 

hygiene practices during cheesemaking, and appropriate 

modulation of all parameters influencing the bacterial 

population responsible for high production of BAs. A 

global safety assurance program throughout the 

processing, storage, and retailing of cheeses is essential 

from the perspective of risk reduction for consumers 

(Schirone et al., 2022). 

This research performed the characterization of 22 

Ras cheese samples from Kafer El-Sheikh markets, 

evaluating key chemical, microbiological, and safety 

parameters. Chemical analysis revealed moisture and fat 

contents aligned with defined specifications (El-Zahar et 

al., 2014), signifying compositional adequacy. Total 

bacterial counts, proteolytic counts, and yeast/mold 

counts largely agreed with ranges associated with 

quality benchmarks from past literature (Ibrahim et al., 

2023). However, considerable variability arose in 

biogenic amine content, with histamine exceeding 

toxicity thresholds in some samples (Ladero et al., 

2010). 



Enaam Shokery et al: Biogenic Amines, Microbiological, and Chemical Properties of Market Ras Cheese 

 

171 

While alignment with existing guidelines is 

reassuring (El-Zahar et al., 2014 and Ibrahim et al., 

2023), safety cannot hinge solely on meeting 

compositional and microbiological requirements. 

Tailored interventions are necessary to control intrinsic 

and extrinsic variables influencing decarboxylase 

activity and biogenic amine levels, according to studies 

like Amer et al. (2023). As this work has illuminated, 

producing safe Ras cheese is a multifaceted challenge 

necessitating rigorous process management alongside 

targeted inhibition of hazards. 

CONCLUSION 

Based on the research results, where biogenic 

amines are present in Ras cheese samples from Kafr El-

Sheikh, some innovative strategies as important 

preventive measures should be recommended to dairy 

operators regarding Ras cheese production and 

microbiological evaluation which include: Investigation 

of optimum storage conditions to reduce mold growth 

and yeast contamination in Ras cheese during ripening 

and distribution. Proper temperature, humidity and 

packaging can mitigate microbial problems. Exploration 

of generally recognized safe antifungal coatings as 

alternatives to synthetic preservatives in Ras cheese 

production. Evaluation of effective and edible inhibitors 

can enhance safety. Evaluation of anti-mycotoxin 

probiotic strains as preventive cultures to reduce the risk 

of mold-derived mycotoxin contamination in Ras 

cheese. Clarification of the effect of intrinsic factors 

such as milk quality, coagulation type, ripening 

duration, etc. on biogenic amine development in Ras 

cheese through factorial experiments. This can identify 

critical control points. Expanding sampling studies to 

validate the guideline biogenic amine concentration 

ranges for developing safety specifications and risk 

assessment for Ras cheese varieties. Larger data sets 

would increase generalizability. 
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 الملخص العربي
 الأمينات الحيوية، الخواص الميكروبيولوجية والكيميائية للجبن الراس 

  ، سهام سويلميالعصفور  سوسونسمة سلامة،  ،إنعام شكرى، ايمان ابراهيم

تعد الجبن الراس إحدي أنواع الجبن الجافه الرئيسية التي 
تنتج وتستهلك  في مصر وتعرف في مصر بالجبن الرومي 

ا محافظة  الإسكندرية التي تطلق لمحافظات عدفي كل ا
عليها الجبن التركي.  وهي تصنع من اللبن البقري أو خليط 
من اللبن الجاموسي والبقري كما أنها تحتاج إلى فترة أطول 
حتوائها علي  فى عملية التسوية ونظراً لطول هذه الفترة وا 

لية والذي ينتج عن تحلله  نسبة عا نسبة عالية من البروتين
ينات الحيوية  لذا هدفت هذه الدراسة إلى تقييم وجود من الأم

راس، وآثارها على جودة الجبن الوكمية الأمينات الحيوية في 
 22اعتمدت الدراسه علي تجميع  و المنتج وتلفه وسلامته

عينه من أسواق التجزئة بمدينة كفرالشيخ بهدف التعرف علي 
تبارات إجراء الأخ مستوي الأمينات الحيوية فيها وقد تم

الكيماوية والميكروبية علي عينات الجبنة . وتوصلت الدراسة 
لعدد من النتائج الهامة على مستوى الدراسة الكيماوية من 

٪( والدهن ٣٤.٧أهمها أن متوسط الرطوبة قد بلغ )
( ١.٧٧٪( والحموضة )٪٣٣.٧١( والبروتين )2٥.٦٧)٪
ة لدهنيحماض ا( والأ ٤٣.٣٣FRI( والفورمول )٥.٦٦)  pHو

كما . (ml 0.1 NAOH / 100gm cheese ١٦.٤الطيارة )
العد الكلي البكتيري  أن أشارت نتائج الدراسة الميكروبية إلى

وعدد البكتريا المحلله للبروتين ( Log cfu/gm ٣.٦٨قد بلغ )
( ولم يلاحظ ظهور بكتيريا   Log cfu/gm 1.24)بلغ 

 وبتقدير الأمينات الحيوية في الجبن وُجد أنها  الكوليفورم.
لهيستامين( وكانت ا  -بتروسين –الكادافيرين تركزت في )

  :نتائج الدراسة للأمينات الحيوية كالتالي )مجم/كجم( 
) مجم/كجم( والبيوتريسين 2٠٣.٦٥الكادافيرين )

 .مجم/كجم(  ١٠٦.٧٥الهيستامين ),مجم/كجم( ١2١.٩
ن وجود كمية من الامينات الحيوية أوخلصت الدراسة إلى 

في الجبن الراس قد يعزى إلي وجود نشاط إنزيمي  بكتيري 
لي ظروف التخزين السيئة. وللتقليل من تكوين هذه  وا 
الأمينات فإن الدراسة توصي بإنتاج الجبن الراس من لبن 
مبستر وتسويتها في ظروف صحية  ونقلها وتخزينها للبيع في 

ن ناحية الحرارة والرطوبة ونظافة مظروف صحيه مناسبة 
المكان وتطهيره حتي تصل الي المستهلك على النحو 

 المرغوب فيه .

: جبن راس، الأمينات الحيوية، التيرامين، الدالةالكلمات 
 الهيستامين، الكادافيرين

 


