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ABSTRACT 

 

Biogenic amines are nitrogenous compounds that posses biological activity. The source of its production is the 

microbial decarboxylation of amino acids. These compounds are found in various types of cheeses. The aim of 

this work was to determine the concentration of biogenic amines (histamine, tyramine and cadaverine) in some 

Egyptian cheese varieties. Sixty samples of Ras, Cheddar and Gouda cheeses (20 each) were collected randomly 

from hyper-markets and small-markets in Kafrelsheikh Governorate. The concentration of biogenic amines was 

assayed by using high performance liquid chromatography (HPLC). Tyramine was the most biogenic amine 

formed at high concentration in Ras cheese of both hyper and small-markets (total mean, 20.67± 3.84 mg/100g) 

followed by histamine (total mean, 16.27± 3.03mg/100g) and cadaverine (total mean, 12.23± 2.49 mg/100g). 

While Cheddar cheese followed by Gouda cheese showed concentrations of the examined biogenic amines lesser 

than that of Ras cheese. Matching these levels with the recommended standard by FDA (2001), high levels of 

biogenic amines in the examined cheese varieties exceeded the permissible value (10mg/100g) where 70% 

(each); 70, 80 and 50, 60% of hyper and small-markets Ras cheese samples were exceeded FDA permissible 

value for histamine, tyramine and cadaverine, respectively and cheddar cheese samples of hyper and small 

markets showed 50% (each); 50, 60 and 30, 40% were exceeded the permissible value, respectively, while 20, 

40; 30, 50 and 30, 40% for hyper and small markets Gouda cheese samples, respectively, which poses a threat to 

public health. The public health importance of these biogenic amines was discussed and the recommendations 

were put. 
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INTRODUCTION 

 
Milk and milk products are very important in 

human nutrition and, among them; cheese is 

considered a good source of protein, vitamins and 

minerals. However, cheese is one of the most 

fermented foods commonly associated with biogenic 

amines (BAs) contamination. BAs are low molecular 

weight nitrogenous compounds that possess 

biological activity and are mainly produced by 

microbial decarboxylation of amino acids, 

particularly histidine, tyrosine, lysine, ornithine and 

arginine (Halász et al., 1994).  

 

Biogenic amines are compounds commonly present 

in living organisms in which they are responsible for 

many essential functions. They can be naturally 

present in many foods such as fruits and vegetables, 

meat, fish, chocolate and milk, but they can also be 

produced in high amounts by microorganisms 

through  the  activity  of  amino  acid  decarboxylases  
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(Ten Brink et al., 1990). The presence of BAs in 

foods is of great interest not only due to their possible 

toxicity, but also can be used as indicators for quality 

of freshness or spoilage of foods (Awan et al., 2008). 

These compounds include histamine, tyramine, 

cadaverine, putrescine, tryptamine and 2-phenyl-

ethylamine, that have been found in various types of 

cheeses (Silla, 1996). Cheese provides an ideal 

environment for the production of BAs but amine 

concentration differs widely and depends on several 

factors, such as, cheese variety, storage temperature, 

ripening time and microbial population (Vale and 

Gloria, 1997). Meanwhile, other factors such as, level 

of proteolysis (availability of free amino acids), pH, 

water activity, salt-in-moisture level, bacterial counts 

and synergistic effect between micro-organisms have 

large effect on production and accumulation of BAs 

(Gardini et al., 2001). The amine-producing ability of 

various bacteria differ widely. The presence of micro-

organisms that have amino acid decarboxylase 

activity, such as lactobacilli, enterococci, micrococci 

and many strains of enterobacteriaceae, are necessary 

for production of BAs (Suzzi and Gardini, 2003). 

Enterobacteriaceae, enterococci and coliforms are 

often responsible for production of BAs in cheese 

especially when their counts exceed 10
6 

cfu/g (Sharaf 
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et al., 1997). Tyramine and histamine are the most 

abundant and frequent BAs in cheese (Fernández et 

al., 2007). 

 
Some BAs have been proposed as indicators of the 

quality of foodstuffs (Maria et al., 2000). The 

consumption of foods with high levels of BAs may 

cause several problems such as nausea, respiratory 

disorders, hot flushes, sweating, heart palpitation, 

headache, bright red rash, oral burning, hypo- or 

hypertension, whose intensity are depended on 

quantitative and qualitative differences (Stratton et 

al., 1991).  

 
Physiologically, histamine is one of the most 

effective BAs, it has vasoactive and psychoactive 

effects (Repka-Ramírez and Baraniuk, 2002). 

Moreover, it is the main BAs involved in food 

poisoning and it is limited in some foodstuffs by law. 

At non-toxic doses, food borne histamine can cause 

intolerance symptoms such as diarrhoea, hypotension, 

headache, pruritus and flushes. Just 75 mg of 

histamine, a quantity commonly present in some 

meals, can induce symptoms in the majority of 

healthy persons with no history of histamine 

intolerance (Wöhrl et al., 2004). Tyramine can act as 

a vasoconstrictor which increases the noradrenaline 

concentration in the blood that leads to hypertension, 

migraine, brain hemorrhage, and heart failure. 

Cadaverine is also given much attention as these 

amines can be precursors of carcinogenic 

nitrosamines which cause cancer in humans (Muñoz, 

2008 and Elsanhoty et al., 2009). 

 
Different research institutes around the world have set 

legal limits for biogenic amine content of food 

products to ensure safety of consumers. The 

Nutritional Codex of the Slovak Republic has set the 

legal limit for histamine and tyramine in fish and fish 

products at 200 mg/kg. The same agency set the legal 

limit for tyramine in cheese at 200 mg/kg. The 

histamine limit in fish set by the Codex Alimentarius 

Commission is 200 mg/kg. Next to fish, cheese is the 

most implicated item associated with biogenic amine 

food poisonings (Maijala and Erola, 2003). It has 

been observed that the ripening process (involving 

proteolysis) in cheese contributes to an increase in the 

amino acid availability and that cheeses with long 

ripening periods contained high BAs concentrations 

(Fernández et al., 2007). 

 
Therefore, this study was undertaken to determine the 

concentration of some biogenic amines (histamine, 

tyramine and cadaverine) in some cheese varieties 

(Ras, Cheddar and Gouda) collected from hyper-

markets and small markets in Kafrelsheikh 

Governorate and match these levels with the 

regulatory specifications to determine their quality. 

 

MATERIALS and METHODS 

 
Samples:  

A total of 60 random samples of different kinds of 

cheese (Ras, Cheddar and Gouda) (20 samples each) 

were collected from hyper-markets and small markets 

in Kafrelsheikh Governorate, Egypt to determine their 

contents of biogenic amines. 

 
Biogenic amines included histamine, tyramine and 

cadaverine were estimated by High Performance 

Liquid Chromatography (HPLC) according to the 

technique adopted by Krause et al. (1995) and Pinho 

et al. (2001). 

 
Reagents preparation: 

1. Dansyl chloride solution: 500mg of dansyl 

chloride were dissolved in 100 ml acetone. 

2. Standard solutions: Stock standard solutions of the 

tested amines were prepared as the following: add 25 

mg of each standard pure amine (histamine-2HCl, 

tyramine - 2HCl and cadaverine– 2HCl) were 

dissolved in 25 ml distilled water individually. 

 

Amine Extraction: 

25 g of each cheese sample was blended with 125 ml 

of 5% trichloroacetic acid (TCA) for 3 min using a 

warning blender then filtration was achieved using 

filter paper Whatman No1. Thus, 10 ml of the filtrate 

were transferred into a suitable glass tube with 4g 

NaCl and 1 ml of 50 % NaOH. The filtrate was 

extracted three times (2min each) by using 5 ml n-

butanol: chloroform (1:1 v/v) and the upper clear 

layer was transferred to 100 ml separating funnel by 

using disposable Pasteur pipette. To combine the 

organic extracts (upper layer), 15 ml of n-heptane was 

added in separating funnel and extracted three times 

with 1.0 ml portions of 0.2 NHCl, the HCl layer was 

collected in a glass stopper tube. Solution was 

evaporated just to dryness using water bath at 95°C 

with aid of a gentle current of air. 

 
Formation of dansylamines:‎ 

One hundred µl of each stock standard solution (or 

sample extract) were transferred to 50ml vial and 

dried under vacuum. About 0.5 ml of saturated 

NaHCO3 solution was added to the residue of the 

sample extract (or the standard). Vial was stoppered 

and carefully mixed to prevent loss- due to spattering. 

Carefully, 1.0 ml dansyl chloride solution was added 

and mixed thoroughly using vortex mixer. The 

reaction mixture was kept in water bath at 55°C for 

45 min. About 10 ml of distilled water were added to 

the reaction mixture, then vial was stoppered and 

shaked vigorously using vortex mixer, the extraction 

of dansylated biogenic amines was carried out using 

5ml of diethyl ether for 3 times again vial was 

stoppered, shaked for 11 min and the ether layers 

were collected in a culture tube using disposable 
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Pasteur pipette. The combined ether extracts were 

carefully evaporated at 35°C in dry bath with aid of 

current air. The obtained dry material was dissolved 

in 1ml methanol and 10µl were injected in HPLC. 

 

The concentration of each biogenic amine in the 

examined samples was recorded as mg/100g 

according to the following formula:  

 Amine concentration (mg/100g) = C × V 

                                                         W×10 

Whereas, 

C = Concentration of amine standard (µg/ml) 

V = Final dilution of sample extract (ml) 

W = Weight of the sample in the final extract (g) 

 

Statistical analysis:  

The obtained results were statistically evaluated by 

using analysis of variance (Student t-test) according 

to Feldmen et al. (2003). 

 

RESULTS 
 

Table 1: Concentration of histamine (mg/100g) in the examined cheese samples. 
 

Sample* Hyper-markets (n=10) Small-markets
+
 (n=10) Total mean 

(n=20) 
Min. Max. Mean±SE Min. Max. Mean±SE 

Ras 

 

2.2 27.9 15.18±2.57 2.8 34.1 17.35±3.48 16.27±3.03
a
 

Cheddar 

 

1.2 18.5 9.63±2.1 1.7 25.1 11.84±2.65 10.74±2.38
b
 

Gouda 

 

0.5 11.2 5.89±1.22 0.8 20.3 9.64±2.15 7.77±1.69
c
 

 

Means with different superscripts (a, b, c) were significantly different (P< 0.05). 

+ Student t-test indicated significant differences (P< 0.05). 

*All examined cheese samples contained histamine (100%). 

 
Table 2: Concentrations of tyramine (mg/100g) in the examined cheese samples. 
 

Sample* Hyper-markets (n=10) Small-markets
+
 (n=10) Total mean 

(n=20) 
Min. Max. Mean±SE Min. Max. Mean±SE 

Ras 

 

3.0 36.1 17.57±3.36 3.9 45.2 23.76±4.31 20.67±3.84
a
 

Cheddar 

 

1.3 21.7 10.8±2.4 2.4 29.8 14.51±2.99 12.66±2.69
b
 

Gouda 

 

0.7 16.9 7.24±1.67 1.1 23.5 11.9±2.43 9.57±2.05
c
 

 

Means with different superscripts (a, b, c) were significantly different (P< 0.05). 

+ Student t-test indicated significant differences (P< 0.05). 

*All examined cheese samples contained tyramine (100%). 

 
Table 3: Concentration of cadaverine (mg/100g) in the examined cheese samples. 
 

Sample* Hyper-markets (n=10) Small-markets
+
 (n=10) Total mean 

(n=20) 
Min. Max. Mean±SE Min. Max. Mean±SE 

Ras 

 

1.6 22.7 11.49±2.32 1.9 26.4 12.96±2.67 12.23±2.49
a
 

Cheddar 

 

0.9 14.7 6.93±1.44 1.5 21.3 10.11±2.33 8.52±1.89
b
 

Gouda 

 

0.5 13.3 6.8±1.36 0.6 19.7 8.49±2.12 7.65±1.74
b
 

 

Means with different superscripts (a, b, c) were significantly different (P< 0.05). 

+ Student t-test indicated significant differences (P< 0.05). 

*All examined cheese samples contained cadaverine (100%). 
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Table 4: Comparison of biogenic amines levels in cheese varieties with International legislation. 
 

Cheese varieties 

 Ras 

Hyper-                    Small- 

markets                  markets                

(n=10)                      (n=10)        

Cheddar 

Hyper-               Small-

markets             markets           

(n=10)                 (n=10)        

Gouda 

Hyper-               Small-markets             

markets           

(n=10)                 (n=10)        

Biogenic 

amines 

Permissible 

limit 

(mg/100g)* 

No. and % of samples exceeded permissible limit 

 

No.       % 
 

No.       % 

 

No.         % 
 

No.         % 

 

No.         % 
 

No.         % 

Histamine 

 

Tyramine 

 

Cadaverine 

10 

 

10 

 

10 

7         70 

 

7         70 

 

5          50 

7         70 

 

8          80 

 

6           60 

5         50 

 

5         50 

 

3         30 

5         50 

 

6         60 

 

4         40 

2         20 

 

3         30 

 

3         30 

4         40 

 

5         50 

 

4         40 

 

*FDA (2001) 

 
Table 5: Comparison of biogenic amines levels in cheese varieties with Egyptian legislation. 
 

Cheese varieties 

 Ras 

Hyper-                    Small- 

markets                  markets                

(n=10)                      (n=10)        

Cheddar 

Hyper-               Small-

markets             markets           

(n=10)                 (n=10)        

Gouda 

Hyper-               Small-markets             

markets           

(n=10)                 (n=10)        

Biogenic 

amines 

Permissible 

limit 

(mg/100g)* 

No. and % of samples exceeded permissible limit 

 

No.       % 
 

No.       % 

 

No.         % 
 

No.         % 

 

No.         % 
 

No.         % 

Histamine 

 

Tyramine 

 

Cadaverine 

20 

 

20 

 

20 

3          30 

 

4          40 

 

2          20 

4          40 

 

6          60 

 

2          20 

-           - 

 

2         20 

 

-           - 

2         20 

 

3         30 

 

1         10 

-           - 

 

-           - 

 

-           - 

1         10 

 

2         20 

 

-           - 
 

*EOS (1996) 

 
DISCUSSION 

 
Cheese represent an ideal environment for amine 

production but amine concentration varies widely and 

depends on such factors as cheese variety, age and 

microflora (Joosten and Van Boekel, 1988). Biogenic 

amines are valuable to judge the hygienic quality of 

cheese; therefore they can be used as indicator of 

food spoilage and can cause toxicological effects to 

consumers at high levels. 
 

Histamine and tyramine, are the most abundant 

biogenic amines found in cheeses manufactured from 

cows’ and ewes’ milk and usually appear after 30 

days of ripening and occur in high levels in mature 

and in mold-ripened cheeses. Cadaverine has also 

been detected in large quantities in matured cheeses 

(Martuscelli et al., 2005). 
 

Results achieved in Table (1) declared that the mean 

values of histamine concentration (mg/100g) in Ras, 

Cheddar and Gouda cheese of hyper and small-

markets were 15.18± 2.57, 17.35± 3.48 (total mean, 

16.27± 3.03); 9.63± 2.1, 11.84± 2.65 (total, 10.74± 

2.38) and 5.89± 1.22, 9.64± 2.15 (total, 7.77± 1.69) 

respectively, and all of the examined cheese samples 

were contained histamine (100%). Nearly similar 

results were recorded by Ekbal and Amer (2010) who 

found histamine concentration of 17.43± 1.05, 12.98± 

0.81 and 7.65± 0.38 mg/100g in Ras, Cheddar and 

Gouda cheese samples, respectively with low 

incidence than our results (86.67, 73.33 and 53.33%, 
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respectively). The differences between such types of 

cheese varieties were significant (P< 0.05). Also, 

significant differences appeared between hyper and 

small-markets as a result of histamine levels in the 

examined cheese samples.  

 
El-Zahar (2014) revealed that histamine concentration 

in Ras cheese samples was ranged from 12± 0.96 to 

26± 2.4 mg/100g according to ripening/storage period 

(6-24 months). On the other hand, Ma.Jannine et al. 

(2012) recorded high levels of histamine 

concentration (21.79± 0.1mg/100g) in Cheddar 

cheese samples. Lower levels of histamine 

concentration (2.901mg/ 100g) were recorded by 

Ahmed (1998) in hard cheese samples collected from 

Assiut city markets, Egypt. 

 
Inspection of Table (4), it is indicated that 70% for 

each hyper and small-markets Ras cheese samples, 

50% for each hyper and small-markets Cheddar 

cheese samples and 20, 40% of hyper and small-

markets Gouda cheese samples, respectively were 

exceeded the maximum permissible limit of 

histamine (10 mg/100g) stipulated by FDA (2001). 

On the other hand, EOS (1996) recommended a value 

of 20 mg/100g to be the safe permissible value of 

histamine in food, consequently, 30, 40% of hyper 

and small-markets Ras cheese; 20% of small-markets 

Cheddar cheese and 10% of small-markets Gouda 

cheese samples were exceeded such limit of 

histamine. While Cheddar and Gouda cheese samples 

of hyper-markets were accepted and within the 

permissible limit of histamine stated by EOS (1996) 

(Table, 5).   

 
Önal (2007) demonstrated that the amount of 8–40 

mg/kg of histamine can cause the mild poisoning, 40–

100 mg/kg medium poisoning, and the total biogenic 

amines content over 100 mg/kg could cause very 

serious poisoning.  

 
The main symptoms of histamine- rich food is facial 

flushing, urticaria, edema, diarrhea, stomach ache, 

cramps, hypotension, anaphylaxis, headache with 

respiratory disorders (Jarisch, 2004). 

 
Table (2) showed that the mean values of tyramine 

concentration (mg/100g) in Ras, Cheddar and Gouda 

cheese samples of hyper and small-markets were 

17.75± 3.36, 23.76± 4.31 (total mean, 20.67± 3.84); 

10.8± 2.4, 14.51± 2.99 (total mean, 12.66± 2.69) and 

7.24± 1.67, 11.9± 2.43 (total mean, 9.57± 2.05) 

respectively, and all of the examined cheese samples 

were contained tyramine (100%). Further, significant 

differences (P< 0.05) were reported between Ras, 

Cheddar and Gouda cheese from one side and hyper 

and small-markets from the other side for tyramine 

concentrations. 

 

Ekbal and Amer (2010) recorded nearly similar 

results of tyramine concentration in Gouda cheese 

(9.56± 0.72 mg/100g), but Cheddar cheese samples 

contained high levels of tyramine (22.12± 1.35 

mg/100g) while Ras cheese contained low levels 

(14.95± 0.89 mg/100g) of tyramine concentration 

than that obtained by our study. Also high levels of 

tyramine concentration in cheddar cheese (57.13± 0.2 

mg/100g) were obtained by Ma.Jannine et al. (2012). 

On the other hand very lower levels of tyramine 

concentrations (8.656 mg/100g) in hard cheese 

samples collected from Assiut city markets, Egypt 

were recorded by Ahmed (1998). 

 

Tyramine concentration in Ras cheese samples were 

ranged from 3± 0.28 to 14± 1.07 mg/100g according 

to ripening/ storage period (6-24 months) in a study 

recorded by El-Zahar (2014). 

 

According to FDA (2001), the maximum permissible 

limit of tyramine 10mg/100g, so table (4) revealed 

that 70, 80% of Ras cheese samples; 50, 60% of 

Cheddar cheese and 30, 50% of Gouda cheese 

samples of hyper and small-markets, respectively 

were exceeded this limit. While table (5) declared that 

40, 60% of Ras cheese samples; 20, 30% of Cheddar 

cheese samples of hyper and small-markets, 

respectively and 20% of Gouda cheese samples of 

small-markets were exceeded the safe value of 

tyramine in food (20 mg/100g) recorded by EOS 

(1996), while Gouda cheese samples of hyper-

markets were compatible with this limit. 

 

In a study of exposure trials with healthy persons and 

toxicological studies with animals, it was noticed that 

the intake of 20-100 mg tyramine can cause toxic 

effect in human, whereas, the outbreak information 

suggest that the levels of 100-800 mg/kg tyramine is 

hazardous (Maijala and Erola, 2002). Hypertension, 

nausea, sever headache or migraines, emesis, 

respiratory distress, rashes and increasing the cardiac 

palpitations are associated with tyramine intoxication 

(Chiacchierini et al., 2005). 

 

The results obtained in Table (3) revealed that the 

mean values of cadaverine concentration (mg/100g) 

in Ras, Cheddar and Gouda cheese samples of hyper 

and small-markets were 11.49± 2.32, 12.96± 2.67 

(total mean, 12.23± 2.49); 6.93± 1.44, 10.11± 2.33 

(total mean, 8.52± 1.89) and 6.8± 1.36, 8.49± 2.12 

(total mean, 7.65± 1.74) respectively, and all of the 

examined cheese samples were contained cadaverine 

(100%). Accordingly, the differences between 

Cheddar and Gouda cheese samples were not 

significant. 

 

Low levels of cadaverine in Ras cheese (8.25± 0.49) 

and Gouda cheese (4.84± 0.26 mg/100g), while high 

levels in Cheddar cheese (10.36± 0.78mg/100g) 

samples were obtained by Ekbal and Amer (2010). 
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El-Zahar (2014) recorded levels of cadaverine in Ras 

cheese ranged from 8± 0.71 to 20± 2.1 mg/100g 

according to ripening/storage period (9-14 months). 

On the other hand, Ma.Jannine et al. (2012) could not 

be detected cadaverine in Cheddar cheese samples. 

 

From the results obtained in Table (4), we found that 

50%, 60% of Ras cheese and 30%, 40% for each 

Cheddar and Gouda cheese samples of hyper and 

small-markets, respectively were exceeded the 

maximum permissible limit of cadaverine 

(10mg/100g) stipulated by FDA (2001). On the other 

hand, Table (5) revealed that 20% for each hyper and 

small-markets Ras cheese samples and 10% of small-

markets Cheddar cheese samples were exceeded the 

safe permissible value of cadaverine in food 

(20mg/100g) recommended by EOS (1996), while 

Cheddar cheese samples of hyper-markets and Gouda 

cheese samples of hyper and small-markets were 

accepted and within the permissible limit of 

cadaverine stated by EOS (1996). 

 

Cadaverine can be related to contamination of cheese 

with species of enterobacteriaceae (Joosten and 

Northolt, 1987). Although the manufacturing protocol 

for processed cheese includes high temperature 

treatment, biogenic amines are not affected by this 

treatment and are passed from the raw materials 

(ripened cheese) to the final product (processed 

cheese), and once biogenic amines are formed, it is 

difficult to destroy it by pasteurization or cooking 

(Silla, 1996). Cadaverine intoxication is mainly 

accompanied with hypotension (Gonzalez de Llano  

et al., 1998). 

 

From the obtained results, we noticed that tyramine 

was the most biogenic amine formed at high 

concentration in the examined cheese samples 

followed by histamine and cadaverine. Also, cheese 

samples of small-markets were contained high levels 

of biogenic amines than that of hyper-markets, this 

may be related to high storage temperature which 

may favor the growth of some undesirable bacteria 

and enhances their decarboxylation activity against 

the amino acids of cheeses resulting in formation of 

such biogenic amines. 

 

Also, formation of biogenic amines was affected by 

ripening period of cheese as longer storage period 

increases the biogenic amines content. Another factor 

for biogenic amines formation is the quality of raw 

milk used for cheese making. Pasteurization of milk 

eliminates the bacteria responsible for biogenic 

amines formation. The standardization of milk 

quality, selection of appropriate starter culture, and 

hygienic cheese manufacturing will reduce the 

biogenic amines content in cheese (Elsanhoty et al., 

2009). Also, Martuscelli et al. (2005) mentioned that 

the amount of biogenic amines content in cheese 

widely varies, and is depended on the type of cheese, 

the ripening period, the manufacturing process and 

micro-organisms present. 

 

The production of biogenic amines in cheese has 

often been linked to non-starter lactic acid bacteria 

and enterobacteriaceae (Petridis and Steinhart, 1996), 

some proteolytic bacteria can convert histidine into 

histamine, however, decarboxylation of lysine into 

cadaverine by coliforms (Marino et al., 2000) and 

many enterococci species have the ability to 

decarboxylate tyrosine into tyramine (Bonetta et al., 

2008). So, biogenic amines in food are used as 

indicator of the hygienic quality of raw materials 

employed in food manufacture as well as the hygienic 

quality during food processing (Schneller et al., 

1997). 

 

These amines have been studied for their potential 

risk for human health, since the intake of foods with 

high biogenic amines loads, or the inadequate 

detoxification of biogenic amines, can lead to their 

entering the systemic circulation, inducing the release 

of adrenaline and noradrenaline and provoking gastric 

acid secretion, an increased cardiac output, migraine, 

tachycardia, increased blood sugar levels and higher 

blood pressure (Shalaby, 1996). Also, they can cause 

"cheese syndrome" and histamine intoxication which 

related to tyramine and histamine, respectively. It was 

observed that histamine at 20 mg/100g may sufficient 

to cause the symptoms of scombroid poisoning 

(CDC, 2000). Approximately, 2-13% of cheese 

includes Gouda and Cheddar have been implicated in 

cases of tyramine and histamine intoxication (Maijala 

and Erola, 2002). 

 
CONCLUSION 

 
Biogenic amines play essential roles in the normal 

development, metabolism and physiological functions 

of human. However, when ingested in high 

concentrations, they can cause a range of 

toxicological effects. Estimation of biogenic amines 

is important not only from the point of view of their 

toxicity, but also because they can be used as 

indicators of the degree of freshness or spoilage of 

food. 

 

From the obtained results, we concluded that 

presence of high concentrations of biogenic amines 

(histamine, tyramine and cadaverine) in Egyptian 

cheeses reflect the bad hygienic conditions under 

which they produced and stored especially cheese 

sold at small markets. Therefore, biogenic amines 

formation should be controlled by strict use of good 

hygiene in both raw material and manufacturing 

environment, with corresponding inhibition of 

spoilage microorganisms. Accordingly, the 

permissible levels of biogenic amines stipulated by 

EOS should be modified to meet the more safe 

standard adopted by FDA and the levels of biogenic 
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amines in different cheeses should be come in 

accordance with the safe permissible limit 

recommended by FDA to ensure human safety. 
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 الجبن أصناف في بعض الحيىية الأمينات بعض يد مستىياتتحد

 

 ، إنجً فىزي البهًولاء محمد القصاص 
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لبكحيزيا الحى جقوٍ  بهوشم موعٍ وة الكزبٍك ويل موم الأاعوان الأميهيوة العحٍاجوذ  الأميهات الحيٍية يى مزكبات نيحزٌجيهية جهحج بفعل ا

. لذلك أجزيث يذو الذراسة لقياص م حٍيات بعض يذو الأميهات )الً حاميم، الحيزاميم ٌالكادافيزيم( فى بعوض أنوٍام الووبم. لغذاءفى ا

صوغيز  فوى محاف وة كفوز الكبيز  ٌالل نٍم( مم ال ٍبزماركث لك 06 يهة مم الوبم الزٌمى ٌالشيذر ٌالوٍدا ) 06فقذ جم جوعيع  ذد 

. ٌأظًزت الهحائج أن الحيزاميم يٍ أكثز الأميهات ارجفا ا فى الوبم الزٌموى  HPLCالشيخ ٌجم قياص الأميهات الحيٍية باسحخذا  جًاس 

  ±12,23جم( ثوم الكوادافيزيم )محٍسوط: 066/ومم 3,03 ±16,27جم( يليى الً حاميم )محٍسط: 066/ومم 3,84 ±20,67)محٍسط: 

ٌبعقارنوة الهحوائج بالحوذٌد  بم الزٌموى.ووجم(. بيهعا الوبم الشيذر يليى الوٍدا فقذ أظًزت جزكيشات أقل معوا ٌجوذ فوى ال066/ومم2,49

ل وهة جوم( 066موم/06) اءمه عة الغذاء ٌالذٌ العخحلفة ٌالحى جم ٌضعًا مم قبل الع عٍح بًا مم جٍاجذ يذو الأميهات فى أنٍام الوبم

مم  يهات الوبم الزٌمى لل ٍبزماركث الكبيز  ٌالصغيز   لوى الحوٍالى  %06ٌ 06،  06ٌ 06،  )كل ٌااذ(06 ، فقذ ٌجذ أن0660

الووبم الشويذر لل وٍبزماركث  ن وبة  يهوات أموا  لوى الحزجيو  قذ جعذت القيعة الع عٍح بًا لكل موم الً وحاميم، الحيوزاميم ٌالكوادافيزيم

 06%  لوى الحوٍالى بيهعوا ٌجوذ 06ٌ 06،  06ٌ 06)كل ٌااذ(،  06الحى جواٌست القيعة الع عٍح بًا فًى كالآجى بيز  ٌالصغيز  الك

معووا يشووكل ة ووٍر   لووى  ووحة  % لعيهووات جووبم الوووٍدا لل ووٍبزماركث الكبيووز  ٌالصووغيز   لووى الحزجيوو 06ٌ 06،  06ٌ 06،  06ٌ

ٌٌضع الحٍ ويات للحوذ موم ٌجٍديوا بحزكيوشات  فى أنٍام الوبم العخحلفة الأميهات حٍاجذ يذوالإن ان. ٌقذ جم مهاقشة الأيعية الصحية ل

  الية.
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