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Summary 

 
The paper analyzes the phisico-chemical and microbiological parameters of the raw 

meat from three medium size units from Bucharest city, Romania Three series of samples 
were obtained from each analyzed units. For physico-chemical parameters, natrium 
hydrolyzed, fat, water, NaCl, nitrites, pH and protein content was analyzed. For 
microbiological parameters, total number of germs (TNG), E. coli, Staphylococcus c.p. and 
Salmonella were analyzed. For physico-chemical properties of the analyzed meat, some 
samples were not into the norm limits concerning fat, water, NaCl and protein content. 
Microbiological parameters of the analyzed samples were in the norm limits (EC 1441/2007), 
even if some of them showed values near the extremis of the legal admissions. 
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There are a lot of factor affecting meat quality and hygiene. As with all 

other food, microbiological hygiene measures in meat production and processing 
aim at protecting the consumer against pathogenic agents and to prevent rapid 
spoilage of the meat. Therefore, these measures serve the purposes of health 
protection as well as quality assurance in general. The initial contamination of meat 
occurs during slaughtering. Already at this stage, hygiene deficiencies can lead to 
considerable contamination. Next contaminations could be in the processing 
technology. The aim of this study was to investigate the differences of the chemical 
composition and hygienic properties of raw meat according to processing 
technology of sausage products in some middle size units form Bucharest city. 

 
Materials and methods 

 
The researches were performed on three medium size units of meat 

processing from different points of Bucharest city. HACCP plan was examined and 
critical control points were identified for each unit. Sampling was done for raw meat 
as a “staple”. 

The samples of mincemeat were obtained from each unit and from mixing 
of meat with ingredients point. The sampling was repeated three times (A, B, and 
C) at seven days interval. Every sample concerned 200 g of mince meat.  
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For physico-chemical properties of the meat, natrium hydrolyzed, fat, 
water, NaCl, nitrites, pH and protein content were analyzed following the methods 
described by Stanescu (9) and Stanescu and Laslo (8). The results were 
statistically processed and expressed as mean. 

For microbiological properties of the meat, Salmonella/25 g, total number 
of germs (TNG), E. coli and Staphylococcus coagulase positive were searched in 
every mincemeat sample following microbiological specific methods, according to 
UE Regulation 1441/2007. 

 
Results and discussions 

 

Results concerning physico-chemical parameters were analyzed by 
comparing to the standard data of each sausage units for fat, water, NaCl and 
protein content (table 1).  For natrium hydrolysed, nitrites and pH, the results were 
analyzed following the Stanescu data (12). According to Stanescu, data maximal 
contents of nitrites is 7mg NO2/100 g and pH values must be under 5.8 for mince 
meat. 

Table 1 
Own standard stipulations for the composition of mince meat of each 

analyzed unit, expressed as percent form total product mass  
Unit no. Fat Water NaCl Protein 

1 32 56 4.5 18 
2 31 58 5.0 18 
3 30 60 5.0 20 

 
Table 2 shows the physic and chemical results of the mincemeat samples, 

each three sample series (SS) coming from no one, no two or no three sausage 
unit, respectively. 

Table 2 
The physic and chemical parameters of mince meat samples from the three 

medium size sausages units of Bucharest city expressed as number of 
samples whom values were found to be over (>) or under (<) technological or 

normative limits 
Unit 
no. SS TNS Natrium 

hydrolyzed(>) 
Fat 
(>) 

Water 
(>) 

NaCl 
(>) 

Nitrites 
(>) 

pH 
(<) 

Protein 
(<) 

A 40 0 4 10 7 0 1 15 
B 40 0 12* 3 12* 0 3 0 1 
C 42 0 4 8 14 0 0 15* 
A 34 1 10 0 21* 0 0 22 
B 34 4 4 12* 6 0 0 21 

 
2 

C 34 0 0 14 6 0 3 9 
A 35 2 1 8 9 0 3 0 
B 33 2 0 8 9 0 5 0 

 
3 

C 33 1 4 21 4 0 0 17* 
Legend: A, B, C – samples; SS = sampling series; TNS = total number of samples; * P<0.05 
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The results in the table 2 show some overfulfilment of the standard 
parameters. For water content, NaCl content (sample B series) and protein content 
(sample C series) of the mince meat samples from the unit A the some 
overfulfilments were significantly higher from statistical point of view (P<0.05). On 
the other hand, in the units no 2 and unit no. 3, only one overfulfilment of in water 
content and in protein sample series was found statistically significant (P<0.05).  

Table 3 shows the stipulations concerning microbiologic parameters of the 
mince meat and meat products according to the UE rule no. 1441/2007.  

Table 3 
The microbiological criteria of mincemeat and meat products according to 

CE rule 1441/2007 
Sampling 
plan Limits* 

Item Micro-
organism 

n c m M 

Method of 
analysis 

Stage of 
application 

Salmonell
a 

5 0 Absence in 25 g EN/ISO 6579 

Products on 
markets during 
their time of 
conservation 

 
Mince 
meat 

E. coli 5 2 
50 
cfu/g 

500 
cfu/g 

ISO 16649-1 
or 2 

End of 
manufacturing 
process 

Salmonell
a 

5 0 Absence in 25 g EN/ISO 6579 

Products on 
markets during 
their time of 
conservation Meat 

products 

E. coli 5 2 
50 
cfu/g 

500 
cfu/g 

ISO 16649-1 
or 2 

End of 
manufacturing 
process 

n = number of units of sampling 
c= number of samples between m and M 
cfu = colony forming units 

  

Table 4 presents the microbiological parameters of mince meat samples 
from the three medium size units in our experiment. By comparing with the 
stipulations from the CE rule 1441/2007, they can resume that all the samples 
framed in the formed limits concerning Salmonella content (absence) and E.coli 
content. TNG and Staphylococcus coagulase positive were compared by 
Romanian standard (9): the same framing in formed limits.    
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Table 4 
Microbiological parameters of mince meat samples from the three middle 

size sausages units of Bucharest city 
E.coli/g** 

(max 50 c.f.u.) 
Staphylococcus c.p./g 

(max. 10) 
Unit no. Sample TNG/g 

(max. 
10)* 

<50 50÷100 >100 

<10 >10 

Salmonella/
25g 

A 1 5 0 0 3 2 0 

B 3 5 0 0 5 0 0 

 
1 

C 10 5 0 0 5 0 0 
A 0 5 0 0 5 0 0 

B 10 5 0 0 5 0 0 

 
2 

C 9 5 0 0 5 0 0 

A 9 3 2 0 4 1 0 
B 0 4 1 0 5 0 0 

 
 
3 C 0 5 0 0 5 0 0 

* TNG – total number of germs  
** ranges of values of colony forming units 

   
E. coli was determined as an indicator of fecal contamination. The results 

express number of colonies formatting units (cfu)/g. All the obtained values are 
under 50 cfu/g, meaning satisfactory quality according to CE regulation no 
1441/2007.  

For all criteria, the results were discussed based on the CE regulation no 
1441/2007. No sample reveled Salmonella sp. In the last years, E. coli was chosen 
as a more appropriate microorganism to be used in the control of the meat 
processing, by comparing with Salmonella. This is based on numerous comments 
and results of scientific researches published in numerous scientific reviews and on 
the recommend-dations of some scientific manifestations, such as the Conference 
on the Role of Microbiological tests in verifying the Safety Food since 2008, under 
FSIS (Food Safety and Inspection Service). Generically, E.coli is present in the 
quasitotality of the animal fecal samples and thus, is more effective than 
Salmonella as an indicator of fecal contamination, the primary way of 
contamination for pathogen microorganisms (Food Safety and Inspection Service 
United States Department of Agriculture Washington, D.C.). 

 
Conclusions 

 
From the present study, we can conclude that the investigated units 

respect the normative concerning the biochemical composition of the investigated 
product, excepting some overfulfilments concerning the content in fat, water and 
protein. 
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From microbiological point of view we can conclude that the investigated 
parameters (mincemeat) framed in normal limits. We can remark the more large 
number of samples near the high limits. 
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