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Abstract  

HE salted intestine, whether from lamb or cattle, are a widely available in Egyptian markets due 

to their economic significance, it is necessary to confirm whether or not they are suiTable for 

human consumption before using as sausage casing. This study was designed to set as guidelines 

using them in setting an appropriate specification for salted intestine. Therefore, 40 random salted 

intestine sample collected from Egyptian market and examined for sensory (color, odour and 

appearance), chemically (pH, total volatile basic nitrogen and thiobarbituric acid) and 

microbiologically (TBC, Clostridium perfringes, Staphylococcus aureus, Salmonella and Bacillus 

cereus). The result revealed that 2 samples deteriorated in sensory character including color, odour 

and appearance. While, the results pH, total volatile basic nitrogen and thiobarbituric acid ranged 

from (3.65, 4.35 mg/100 g, 0.87mg malonaldehyde/kg) to (8.18, 35.94 mg/100 g, 5.79 

malonaldehyde/kg), respectively. In addition, TBC log count ranged from 2.17 to 3.96 cfu/g. while, 

Clostridium perfringes, Staphylococcus aureus, Salmonella and Bacillus cereus were not detected in 

all examined samples. Based on the given results and coincidence with the absence of standard 

specifications for salted intestines in Egypt, the findings of this study may serve as guidelines for the 

authorities to issue such standards 

Keywords: Guidelines standards, Salted intestine, Total volatile basic nitrogen, Thiobarbituric acid. 

 

Introduction  

The small and large intestines of livestock including 

cattle, sheep, goats, and pigs are widely recognized 

as natural casings, with variations in their dimensions 

and quality depending on the animal source [1, 2]. 

Their use as edible containers for sausages has been 

documented for millennia [3], and they remain an 

important raw material in the meat processing sector 

[4]. To maintain their quality, casings should be 

carefully defatted, appropriately tied when salted, 

structurally intact, and free from undesirable 

putrefied, rancid or sour odour [5]. 

Traditional salting with NaCl for at least 30 days 

has been the main preservation procedure for animal 

casings for many years. Sodium chloride is added 

either as dry salt or using fully saturated brine (aW 

0.75). This treatment is accepted as the industry’s 

standard operating procedure (SOP) for the 

preservation of animal casings (ENSCA, 2012) and 

this procedure is listed in the OIE Terrestrial Animal 

Health Code as the standard treatment for casings to 

prevent the transmission of bacterial and viral 

pathogens [6]. 

Natural casings are possessing permeability to 

gases and water vapor, have the capacity to absorb 

smoke, retain desirable flavors, and adjust their size 

according to the amount of filling. Despite 

technological advances enabling the production of 

artificial casings from materials such as collagen, 
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cellulose, and fibrous membranes, natural casings 

remain the preferred option for products intended to 

be consumed with an edible wrapping, such as 

sausages [7]. Traditionally, sausage mixtures were 

packed into different sections of animal intestines or 

organs, including the stomach, small and large 

intestines, or bladder of lambs, cattle, or pigs. Today, 

sausages and salamis—among the most popular 

processed meat products—are typically produced 

from red or poultry meat, minced and combined with 

suiTable seasonings [8]. 

Salted animal intestines hold significant 

economic value in Egypt, due to their use in various 

food and medical industries and exported to the 

external markets. They are used in popular meat 

products like Egyptian sausage and mombar, as well 

as the restaurant dish "Sameen." [9]  

Given their widespread use, ensuring their safety 

for human consumption is critical. This study was 

specifically designed to address the current lack of 

official standards for salted intestines, aiming to 

provide a reference for authorities to verify 

compliance and establish proper specifications for 

this important product. 

Material and Methods 

Collection and preparation of samples 

Forty random salted intestine samples were 

collected from butcher shops and street vendors in 

sterilized containers and examined in Reference Lab 

for Safety Analysis of Food of Animal Origin, 

Animal Health Research Institute. Before the 

examination, under a sterilized condition the salts 

were firstly removed.    

Sensory evaluation [10]. 

Sensory attributes (color, odour and appearance) 

were examined following the scheme adopted by 

ISO, 16779:2015 using the 5-point assessment score 

according to the following scheme:  1= very bad, 2= 

bad, 3 = accepted, 4= very good and 5= excellent. 

Sensory evaluation [10]. 

Sensory attributes (color, odour and appearance) 

were examined following the scheme adopted by 

ISO, 16779:2015 using the 5-point assessment score 

according to the following scheme:  1= very bad, 2= 

bad, 3 = accepted, 4= very good and 5= excellent. 

Microbiological examination:  

Preparation of test samples, including the initial 

suspension and decimal dilutions for microbiological 

analysis, was performed in accordance with ISO 

6887-1:2017 [11]. As follows                                                            

Total bacterial Count (TBC)  

Enumeration was carried out on Plate Count Agar 

(PCA, Oxoid) with incubation at 30 °C for 72 h [12]. 

Clostridium perfringens 

Prepared samples were plated on Cycloserine 

agar (Oxoid) and incubated at 35 °C for 48 h under 

anaerobic conditions [13]. 

Coagulase positive Staphylococci 

Detection was conducted using Baird Parker agar 

(Oxoid) incubated at 34–38 °C for 24–48 h [14]. 

Salmonella spp 

Isolation was achieved on Xylose Lysine 

Deoxycholate agar (XLD, Oxoid), incubated at 37 °C 

and examined after 24 h [15]. 

Bacillus cereus   

Detection was performed on Mannitol Egg Yolk 

Polymyxin (MYP) agar incubated at 30 °C and 

examined after 24 h [16]. 

Chemical examination:  

pH measurement  

Determined using a pH meter (Jenway 3310) 

[17]. 

Total volatile basic nitrogen (TVB-N) 

 We used distillation method by mental apparatus 

according to the Egyptian Standard Method [18].  

Thiobarbituric acid values (TBA) 

Measured following the method described by ES 

(2006) [19]. We used distillation method and the 

filtrate treated by TBA reagent. 

Results and Discussion 

There are no enough studies on salted intestine 

that help us in the statistical and technical analysis of 

the results especially in chemical criteria. The basic 

processing of natural casings involves the removal of 

fecal material and washing. The casings may then be 

wet packed in saturated brine or packed dry with 

crystalline salt. Natural casings are decontaminated 

in two of the process steps. Bacterial reduction in 

casings involves two main steps: the initial physical 

removal of microorganisms through washing, 

followed by their inactivation under the influence of 

high salt concentrations. The extent of natural 

contamination, the effectiveness of washing and 

sanitation practices, together with the storage 

temperature in salt, are critical factors that influence 

the hygienic status of salted intestine.  

Results in Table 1 and Fig.1 regarding sensory 

characters, revealed that 38 salted intestine samples 

were accepted and retaining its natural properties in 

terms of shape, color, smell, appearance and tissue 

cohesion while two samples were unaccepted. All 

Egyptian standard for meat products should be 

accepted in sensory characters. 
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From results revealed in Table 2 log10 cfu of total 

aerobic plate count was ranged from 2.17 to 3.96 

cfu/g with mean value 2.81 ± 0.08. In addition, 30 

samples were between 2 and 3 log count while 10 

samples were higher 3 log. The obtained results were 

in agreement with those reported by Tăpăloagă et al. 

2016 [2] who indicated that bacterial contamination 

levels may fluctuate depending on the specific stage 

of processing during the conversion of animal 

intestines into sausage casings, with initial counts 

around ~10⁵ CFU/g and decreasing to approximately 

10² CFU/g after salting. In addition, it is worth 

noting that national legislation does not define any 

specific microbiological criteria for natural salted 

casings. The results of the current study were within 

the permissible limit of European Natural Sausage 

Casings Association (ENSCA) who recommended 

that the total aerobic count of salted intestine should 

be <10
5
 cfu. [21]. 

In addition, Clostridium perfringes, 

Staphylococcus aureus, Salmonella and Bacillus 

cereus were not detected in all examined samples. 

Preservation of natural casing using dry or wet salts 

is regarded as sufficient to in activate or destroy 

pathogenic spore and non-spore-forming bacteria. 

These results were nearly similar to results 

demonstrated by [22], [21], [23], [24] and [25]. 

In addition, from results revealed in Table 3 and 

Fig. 2 pH values was ranged from 3.65 to 8.18 with 

mean value 5.83 ± 0.17. In addition, the pH value in 

Egyptian standard of frozen meat ranged from 5.6 to 

6.2 [26].  Eleven samples were below 5.6 while 19 

samples the pH values ranged from 5.6 to 6.2 and 10 

samples higher than 6.2. Moreover, the total volatile 

basic nitrogen was ranged from 4.35 to 35.94 with 

mean value 14.39 ± 1.41mg/ 100g. The TVB-N value 

in Egyptian standard of frozen meat should not 

exceed 20 mg/ 100g [26]. Thus, 17 samples were 

below 10 mg/100g while 14 samples the TVB-N 

values ranged from 10 to 20. Moreover, 5 samples 

were between 20 to 30 mg /100g and 4 samples 

higher than 30 mg/ 100g.  

In addition, TBA values was ranged from 0.87 to 

5.79 with mean value 2.43 ± 0.195 mg 

malonaldehyde /kg. In addition, 2 samples were 

below 1mg malonaldehyde/kg while 26 samples the 

TBA values ranged from 1 to 2.5 and 12 samples 

were higher than 2.5 mg malonaldehyde /kg. The 

TBA value in Egyptian standard of frozen meat 

should not exceed 0.9 mg malonaldehyde/ kg [26].   

Conclusion 

The absence of specific standards for the fitness 

of salted intestines to be used as meat product casing 

for human consumption, the findings of this study 

may serve as a guide for food safety authorities to 

establish a product specification based on the 

research results.  
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TABLE1. Sensory evaluation of salted intestine samples:   

     Sensory category  No. of sample 

analyzed  

Min. Max. Mean ±SE Un accepted samples 

No. % 

Color  40 1 4 3.68 ± 0.11 2 5 

Odour   40 1 4 3.75 ±0.11 2 5 

Appearance   40 1 4 3.86 ±0.11 2 5  

 

TABLE 2. Total aerobic plate count (log/g) in examined samples: 

Test item  No. of sample 

analyzed  

 

Min. Max. Mean ±SE  Accepted samples 

No. % 

Total aerobic plate 

count  

40 2.17 3.96  2.81 ± 0.08 40 100* 

*% of samples not exceed the the permissible limit of European Natural Sausage Casings Association (ENSCA) (<105 cfu)  
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TABLE 3. Chemical assessment of salted intestine samples (PH, TVB-N, TBA): 

Test name  N0. of sample 

analyzed  

 

Min. Max. Mean ±SE Un accepted samples 
 

No. % 

TVB-N*  40 4.35 35.94 14.39 ± 1.41 9 22.5*** 

TBA**   40 0.87 5.76 2.43 ±0.195 39 97.5 **** 

ph    40 3.65 8.18 5.83 ±0.17 21 52.5*****  

*  Total volatile basic nitrogen (mg / 100g) , ** thiobarbituric acid (mg malonaldehyde /kg), *** % of examined samples 

exceed 20 mg /100gm **** % of examined samples exceed 0.9 mg malonaldehyde /kg.  , ***** % of examined samples 

below 5.6 or above 6.2  

 

 

Fig.1. Acceptability of sensory character in the examined salted intestine 

 

Fig. 2. Acceptability of chemical character in the examined salted intestine:  
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 القاء الضىء علي الوعايير الارشاديت للحكن علي صلاحيت الاهعاء الوولحت

احوذ هسعىد سيذ هسعىد
1

ابتسام هسلن عبذالفتاح ،
1

هحوذ هصطفي، احوذ 
1

، هذي السيذ عبذالوجيذ
1

، تغريذ 

حوذي عباش
1

،  اهيرة احوذ فايق
1

، هروة عسث عبذالوجيذ خليف
1

، هٌال هراد سعيذ
1

، هٌي هوتاز عبذالعسيس
1

 ،

غادة سعذالذيي ابراهين سالن
1

، اهيوت هحوذ الطاهر لبيب هغربي
1

،  السيذ صلاح السيذ شباًت
1

، جيهاى هحوىد 

هحوىد عىف
1

ذالهادي شاهييهوتاز عب و 
2

   

1
 .هصش ،لحْ٘اً٘ت،  هشكز البحْد الزساع٘تالوعول الوشجعٖ لفحْص صلاح٘ت الاغزٗت راث الاصل الحْ٘اًٖ، هعِذ بحْد الصحت ا

2 
  .، هشكز البحْد الزساع٘ت، هصشقسن الف٘شّساث، هعِذ بحْد الصحت الحْ٘اً٘ت

  

 الولخص

الصٌاع٘ت الطب٘ع٘ت )البكخ٘ي ّهسحْق البشقْق( علٔ جْدة ّفخشة حِذف ُزٍ الذساست إلٔ حق٘٘ن حأر٘ش بذائل الفْسفاث 

ْٗهًا. حن إعذاد أسبع هعاهلاث: هعاهلت ضابطت ححخْٕ علٔ  11صلاح٘ت بشجش اللحن البقشٕ أرٌاء الخخزٗي الوبشد لوذة 

هسحْق  1.2بكخ٘ي، ّهعاهلت ححخْٕ علٔ % 2.20هسحْق بشقْق ّ% 1.2فْسفاث، ّهعاهلت ححخْٕ علٔ % %2.2

(، pHبكخ٘ي فقظ. خضعج العٌ٘اث للخحل٘ل كل ْٗه٘ي لق٘اس الأس الِ٘ذسّجٌٖ٘ ) 2.20بشقْق فقظ، ّأخشٓ ححخْٕ علٔ %

(، WHC(، ّقذسة الاحخفاظ بالواء )TVBN(، ّالٌ٘خشّج٘ي القاعذٕ الكلٖ الوخطاٗش )TBAّق٘وت الزْ٘باسب٘خْ٘سٗك )

ث الٌخائج أى هعاهلت البكخ٘ي هع هسحْق البشقْق سجلج اًخفاضًا ّفقذاى الطِٖ، إضافتً إلٔ الخق٘٘ن البكخشْٗلْجٖ. أظِش

ّاًخفاض فقذاى الطِٖ، فضلًا عي كفاءة أعلٔ فٖ الحذ  WHC، هع ححسي ّاضح فٖ TBA ّTVBNهلحْظاً فٖ ق٘ن 

ذٗلًا طب٘ع٘اً هي الٌوْ الو٘كشّبٖ هقاسًتً بالوعاهلت الضابطت. ّحؤكذ ُزٍ الٌخائج أى دهج البكخ٘ي هع هسحْق البشقْق ٗعُذ ب

ّاعذًا للفْسفاث الصٌاعٖ، ح٘ذ ٗسِن فٖ ححس٘ي الخصائص الْظ٘ف٘ت ّسلاهت هٌخجاث اللحْم، هع حْافقَ هع حْجِاث 

 الوسخِلك ًحْ الوٌخجاث راث الولصقاث الٌظ٘فت.

 .الٌ٘خشّجٌ٘٘ت الوخطاٗشةالوشكباث ، الاهعاء الوولحت  ،الوعاٗ٘ش الاسشادٗت  الكلواث الذالت:


