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50 random locally produced minced meat samples (25 each of packaged frozen 

and chilled) were collected from supermarkets and meat markets in Damanhour 

City to assess their microbiological and chemical quality. The obtained results of 

frozen minced meat showed that the logarithmic  means ± S.E. of aerobic plate 

counts (APC), anaerobic, enterobacteriacae, coliforms, Staphylococcus aureus 

and mould and yeast counts were : 6.15± 5.78 , 4.60 ± 3.89 , 4.40 ± 4.11 , 3.93 ± 

3.64, 4.40 ± 3.88 , 2.72 ± 2.18 and 3.91± 3.64 log10 cfu/g, respectively, while in 

chilled mince were : 6.83 ± 6.04 , 4.86 ± 4.04, 4.76 ±4.49, 4.57
 
±4.26, 5.26±4.71, 

3.59± 3.49 and 3.65 ± 3.04 log10 cfu/g, respectively. This study mentioned that 

the maximum permissible limit was exceeded by 36% and 88 % for total aerobic 

counts (6 log10 cfu/g), 72% and 84% for Staph.aureus according to Egyptian 

standard specifications (ESS) No. 1694/2005 of Egyptian Organization for 

Standardization and Quality Control. Also, samples of both products were not be 

completely free from coagulase positive Staphylococcus aureus but were 

completely free from Escherichia coli, Shigellae and Salmonellae as pathogenic 

microorganisms. The chemical examination revealed that the hydrogen ion 

concentrations(pH) of frozen samples was  ranged from 6.10 to 6.71,with a 

mean ±  S.E. of 6.26 ± 0.03 while in chilled ones was ranged from 6.12 to 6.86, 

with a mean ± S.E. of  6.34 ± 0.03, while total volatile basic nitrogen (TVB-N) in 

frozen mince was ranged from 6.72 to 13.44, with a mean ± S.E. of 9.52 ± 0.37 

mg N/100g and was ranged from 6.72 to 24.19, with a mean ± S.E. of 

13.38 ± 0.96 mg N/100g in chilled mince. These values of TVB-N were not 

exceeded the maximum permissible limit, (20 mg N/100g) according to ESS 

No.1694/2005 except 12% of chilled minced samples. The fat oxidation criteria 

determined by thiobarbituric acid value (TBA) in both products were very low 

and did not exceeded the permissible limit in foods (0.9 mg malonaldhyde/kg). 

These results indicated that the microbiological quality of retailed minced meat 

samples were unsatisfactory, and have health hazards for consumers as it may be 

lead to food poisoning. 
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INTRODUCTION 

 
Minced beef meat has very high economic 

value because of its nutritive quality and practically 

usage in almost every type of meat products 

meals and as a food of animal origin is highly 

susceptible to microbial invasion and food poisoning 

(Velzen et al., 2008).  

 
Retail shop minced meat contain higher microbial 

load of the large exposed surface area, more readily 

available water, nutrient and greater oxygen 

penetration (Forest et al., 1985). Extrinsic parameters 

(e.g., temperature and packaging atmosphere) can 

affect meat spoilage. Microbial spoilage leads to the 

development of off odors and slim formation which 

makes the product undesirable for human 

consumption (Djenane et al., 2005; Ercolini et 

al., 2006 and Koutsoumanis et al., 2006). Microbial 

flora of spoiled meat is very complex and this makes 

the spoilage very difficult to prevent and it is a 

limiting factor which determines the shelf-life of 

meat. The initial microflora of meat is mesophilic 

and after carcass evisceration microbial load 

reaches to 10
2 
–10

4
 bacteria per 1cm

2
. This load can 

vary with storage conditions (Saucier et al., 2000). 

It has been established that microbial levels of 6–

7 log cfu/g are critical spoilage of meat (Djenane       

et al., 2005). 
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The surface of meat cut support the growth of a large 

number of microorganisms and ground meats offer 

not only ample and desirable surfaces but also a 

through inoculation of the meat during grinding 

(Banwart, 1987). 
 

Enterobacteriaceae family includes facultative  

anaerobic gram negative straight bacilli, 

motile employ peritrichous flagella. Most members 

of this family are mainly mesophilic while some 

strains can grow at 0°C (Downes and Ito, 

2001). Enterobacteriaceae family include some of 

foodborne genera as Escherichia, Salmonella, 

Klebsiella, Serratia, Enterobacter, Citrobacter, 

Yersinia, Proteus, Providencia, Shigella and Erwinia 

that pose a great health risks for consumers (Holt      

et al., 1994). 
 

Among food poisoning microorganisms of most 

concern with meat are Staph.aureus, Salmonella and 

enteropathogenic E.coli. Growth of Staph.aureus is 

restricted by the rapid drop in pH. For products 

heavily infected with Staph. aureus, there may be a 

risk after storage above 15ºC, as staphylococci can 

multiply to 10
6
/g even  at pH of 5.6 to 6.8 (ICMSF, 

1980). Staph.aureus is resistant to drying and may 

grow and produce enterotoxins in products having a 

water activity as low as 0.85 (Merson, 1973). 
 

Spoilage is commonly detected by sensory and/or 

microbiological analysis, in addition to an alternative 

method involves the measurement of chemical 

changes associated with the growth of specific 

spoilage organisms in meat and meat 

products (Dainty, 1996). Lipid oxidation is one of 

the main factors used to estimate meat quality due to 

the susceptibility of meat and meat products to 

oxidative degeneration (Morrissey et al., 1998). The 

control of lipid oxidation in fresh and 

further processed meat products is a goal of food 

scientists and food processors (Sheldon et al., 1997). 

The changes in quality incurred by lipid oxidation 

are manifested by adverse changes in colour, flavour, 

and nutritive value, and also by the possible 

production of toxic compounds (Jensen et al., 1998). 
 

The objective of this study was to evaluate the 

microbial and chemical quality of minced meat 

(frozen and fresh) usually retailed in 

Damanhour City, Egypt. The hygienic quality was 

appreciated using a standardized sampling method 

and enumeration of bacteria of hygienic 

importance, also with screening of some pathogens as 

Staphylococcus aureus, Salmonella spp. and Shiglla 

spp. 

 

MATERIALS and METHODS 

 

I - Collection of samples: 
A total of 50 random samples of about 500g of 

locally produced minced meat (25 each of frozen 

polyethylene packaged and unpackaged chilled type) 

were collected from different meat markets of  

Damanhour City. Each sample was wrapped 

separately in sterile polyethylene bag and transferred 

directly to the laboratory without delay in an ice box. 

In the laboratory, the following examinations were 

performed at once. 

 
II- Bacteriological examination:  

1. Preparation of samples according to ISO 

6887 / 2 / 2003: 
Ten grams of the prepared sample were transferred to 

a sterilized homogenizer flask containing 90 ml of 

0.1% sterile peptone water. The contents were 

homogenized at 14000 r.p.m. for 2.5 minutes to 

provide a dilution of 10‾¹. The homogenate was 

allowed to stand for 5 minutes at room temperature, 

then 1 ml of homogenate was transferred with a 

sterile pipette into a sterile test tube containing 9 ml 

of 0.1% sterile peptone water to obtain a dilution of 

10‾². Then further decimal ten fold serial dilutions up 

to10
-6

 were prepared.  

 
2. Total viable aerobic bacterial count (APC) 

according to APHA, 2001: 
One ml from each dilution was transferred into 

duplicate sterile Petri dishes and mixed with about 10 

ml of sterile plate count agar medium “melted and 

kept at 45ºC. After solidification, cultivated plates as 

well as control one were incubated at 37ºC for 48 

hours in an inverted position. Average count was 

calculated as a total aerobic count per gram of 

sample. 

 
3. Total viable anaerobic bacterial count (Gudkov 

and Sharpe, 1966): 
0.1ml of each dilution was seeded evenly into each of 

duplicate plates of reinforced clostridial agar medium. 

The plates were overlodged with an additional layer 

of agar medium at 50-55ºC. All solidified plates were 

incubated anaerobically using gas pack anaerobic jar 

at 37 ºC for 48hr. Anaerobic bacterial counts were 

calculated. 

 
4. Enumeration of total Enterobacteriaceae count 

(ISO, 2004): 
0.1 ml from each of the previously prepared serial 

dilutions was aseptically transferred and evenly 

distributed over a dry surface of violet red bile 

glucose (VRBG) agar medium by a bented glass rod, 

After setting, a thin layer of (VRBG) agar was 

overlaid. Inoculated plates as well as control one was 

incubated at an inverted position at 37
o
C for 24-48 

hrs. All purple colonies which surrounded by a purple 

zone were counted and the average number of 

colonies was determined. The Enterobacteriaceae 

count cfu/g was calculated. 
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5. Total Coliforms count (FDA, 2002): 
0.1 ml from each of the previously prepared serial 

dilutions was aseptically transferred and evenly 

distributed over a dry surface of duplicate plates of 

sterile violet red bile agar media (VRB). by a bented 

glass rod, After setting, a thin layer of (VRB) agar 

was overlaid. After setting, the inoculated plates were 

incubated at 37
o
C for 24 hrs. All dark red colonies 

measuring 0.5 m.m or more in diameter of uncrowed 

plates were then counted and the average number of 

colonies was determined and so the Coliform count 

per gram was calculated. Suspected colonies were 

stabbed in semi-solid agar for further identification. 

 
6. Detection and isolation of Salmonellae was 

carried out according to the methods outlined by ISO 

6579 / 2002. 
25 g of sample were aseptically added to 225 mL of 

preenrichment medium, buffered peptone water and 

incubated for 18h at 37°C. The preenriched culture, 

0.1 and 1 mL, respectively, was transferred to 

Rappaport -Vassiliadis broth and Selenite broth 

and incubated at 42 and 37°C, respectively. After 24 

and 48 h of incubation, a loopful from each of the 

enriched broths was streaked onto plates of 

Salmonella Shigella agar and Xylose Lysine 

Deoxycholate (XLD) agar and incubated at 37°C for 

24 h. 

 

7. Detection and isolation of Shigellae (Feng et 

al., 2007). 
 

8. Total Staphylococcus aureus count (FAD, 2001): 
0.1 ml from each decimal dilution was spread over 

the surfaces of duplicate dried Baired Parker agar 

plates. The inoculated plates were incubated at 37ºC 

for 48 hours in an inverted position. The black shiny 

colonies with narrow white margines and surrounded 

by a clear zone were counted. Suspected colonies 

were stabbed in semi-solid agar for further 

morphological and biochemical identification 

(catalase, mannitol, coagulase, thermostable nuclease 

production and oxidation-fermentation of glucose). 
 

9- Total mould and yeast count: 
The total mould and yeast counts was done by using 

Sabourad`s dextrose agar medium, supplemented 

with chloramphenicol and chlortetracycline (100 mg 

of each) as described by koburger (1970). 
 

III-Chemical examination: 

1- pH (Hydrogen ion concentration): according to 

ESS  63-11 / 2006. 
 

2- Determination of total volatile basic nitrogen 

"TVB-N" (FAO, 1980): 

by Conway microdiffusion method. 
 

3-Determination of thiobarbituric acid value 

(TBA): according to ESS 63-10 / 2006. 

 

 

RESULTS 

 

Table 1: Statistical analytical results of different microbial counts (log10 cfu/g) of the examined minced meat 

samples (n=25 of each) 

 

 

 

 - S.E.= Standard error of mean . 

 
 

Chilled Frozen 

Parameter 

S.E. Mean 

Positive Samples 

S.E. Mean 

Positive Samples 

% No.  % No.   

6.04 6.83 100 25 5.78 6.15 100 25 APC 

4.04 4.86 100 25 3.89 4.60 100 25 T.anaerobic count  

4.49 4.76 76 19 4.11 4.40 40 10 T.enterobacteriaece count 

4.26 4.57 72 18 3.64 3.93 24 6 T. coliform count 

4.71 5.26 84 21 3.88 4.40 72 18 Staph. aureus count 

3.49 3.59 76 19 2.18 2.72 72 18 T.mould count  

3.04 3.65 88 22 3.64 3.91 76 19 T.yeast count 
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Table 2: Statistical analytical results of chemical quality parameters in examined minced meat samples (n=25 of 

each).  
 

 

Fig.(1): Mean bacterial counts of frozen and chilled minced meats

6.15

4.6 4.4
3.93

4.4

6.83

4.86 4.76 4.57

5.26

0

1

2

3

4

5

6

7

8

APC T. anaerobic count T.enterobact. count T.coliform count T.Staph. aureus

count

lo
g

1
0
 c

fu
/g

Frozen

Chilled

 
 

Fig.(2): Mean chemical parameters of minced meats
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Chilled 
 

Frozen 
parameter 

SEM Mean Max. Min. S.E.M Mean Max. Min. 

0.03 6.34 6.86 6.12 0.03 6.26 6.71 6.10 pH 

0.96 13.38 24.19 6.72 0.37 9.52 13.44 6.72 
TVB-

N(mg/100g) 

0.03 0.45 0.69 0.21 0.02 0.36 0.63 0.22 TBA-RS(mg/kg) 
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Table 3: Frequency distributions of bacterial counts of the examined minced meat samples.  
 

 

*P.L.= maximum acceptable limit according to Egyptian Standard Specification "E.S.S.", No. 1694 / 2005 for  minced 

meat.            

 

Table 4: Frequency distributions of chemical quality paramaters of the examined minced meat samples. 

            

Table 5: Incidence of coagulase positive Staph. aureus strains in examined minced meat samples (n=25 of 

each)                                    

 

 

Total Staph.aureus count 
Total 

Coliforms 
Total aerobic plate count 

 

 

 

Range 

(Log cfu/g) 

 

 

 

 

Type of 

minced 

meat 

Samples 
 

P.L.* % 
No. of 

samples 
% 

No. of 

samples 

Samples 

P.L.* % 

 

No. of 

samples 

Non 

accepted 
accepted 

Non 

accepted  
accepted 

% No. % No. % No. % No 

72 18 28 7 

2
 l

o
g

 c
fu

 /
g

 

28 7 76 19 

36 9 64 16 

6
 l

o
g

 c
fu

 /
g
 

0 0 0 - ≤ 2 

Frozen 

0 0 0 0 0 0 >2 - ≤ 3 

12 3 8 2 0 0 >3 - ≤ 4 

52 13 16 4 12 3 >4 - ≤ 5 

8 2 0 0 52 13 >5 - ≤ 6 

0 0 0 0 32 8 >6 - ≤ 7 

0 0 0 0 4 1 >7 - ≤ 8 

84 21 16 4 

16 4 28 7 

88 22 12 3 

0 0 0 -  ≤ 2 

Chilled 

0 0 4 1 0 0 >2 - ≤3 

4 1 40 10 0 0 >3 - ≤ 4 

28 7 20 5 4 1 >4 - ≤ 5 

48 12 8 2 8 2 >5 - ≤ 6 

4 1 0 0 52 13 >6 - ≤ 7  

0 0 0 0 36 9 >7 - ≤ 8 

Chilled minced meat Frozen minced meat                     

TVB-N pH TVB-N pH 

% No. Range % No. Range % No. Range % No. Range 

28 7     >5-10 0 0 >5.0-6.0 68 17    >5-10 0 0 >5.0-6.0 

28 7 >10-15 88 22 >6.0-6.5 32 8 >10-15 96 24 6.0-6.5  > 

32 8 >15-20 12 3 >6.5-7.0 0 0 >15-20 4 1 6.5-7.0 > 

12 3 >20-25 0 0  >7.0         0 0 >20-25 0 0 7.0    > 

100 25  100 25  100 25  100 25  

Chilled Frozen 

% No. of  +ve strains % No. of  +ve  strains 

90.5 19 83.3 15 
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Table 6: Isolated microorganisms from examined minced meat samples          

 
DISCUSSION 

 
The data recorded in Table (1) and Fig.(1) revealed 

that the means of aerobic (APC) and anaerobic 

bacterial counts (log10 cfu/g) of packaged frozen  and 

unpackaged chilled minced meat samples were 6.15 ± 

5.78 & 4.60 ± 3.89  and  6.83 ± 6.04 & 4.86 ± 4.04, 

respectively. 

 

These higher levels of contamination may be due to 

unhygienic practices during meat production in 

slaughter houses, using of low quality frozen meat or 

non selected meat trimmings. 

 

Higher results were obtained by Isigidi et al. (1985) 

who reported a mean total viable count of 7.47 log 

cfu/g in minced beef. Mousa et al. (1993) reported 

that the mean values of total mesophilic and 

enterobacteriacae counts were 7.2 X 10
8
 and 4.3X10

5
, 

respectively. Ouf, Jehan (1997) was  recorded  the 

means of total viable counts as 9.6 X10
7
 ±  4.0 X10

7
 

and 1.9 X10
6
 ± 5.9X10

5
cfu/g in packed chilled and 

frozen minced meat, respectively. 

 

Nearly similar result for APC was reported 

by Skrӧkki, 1997 (1.4 X10
6
cfu/g), while lower result 

was obtained by Grunspan et al. (1996) (1.7 to 8.8 

X10
4 
cfu/g). 

 

Table (3) showed that 36% and 88% of packaged 

frozen and chilled unpackaged minced meat samples 

were exceeded the Eygptian permissible limit (≤ 6 log 

cfu g
-1

). According to ICMSF (1986), 4% and 36% 

were exceeded the value of 7 log cfu/g which was 

considered the upper acceptability limit of APC, 

respectively. 

 

Egyptian Standard Specification "ESS" 

(1694/2005) set a standard maximum limit of 

10
6
 cfu/g for total aerobic count and 10

2 
for anaerobic 

bacteria in either minced beef and stated that the 

chilled mince should be stored maximum period of 4 

- 7 days at 4 - 0°C. 

 

Butchers and meat sellers working in outlets of retail 

minced meat shops pay little attention to their 

personal hygiene and serve meats with dirty hands 

and clothings. They lack knowledge regarding the 

importance of disinfecting and sanitizing; 

consequently, they clean their shops once daily with 

detergent and water, no sanitizer medium was used. 

Cenci-Goga et al. (2005) stated that mincers are 

difficulte to be cleaned thus accumulate large amount 

of organic matters which favoring microbial growth 

and reducing the efficacy of their sanitation 

procedures. 

 

Table (1) showed that the means of enterobacteriacae 

counts  of frozen and chilled minced meat samples 

were 4.40 ± 4.11 and  4.76 ± 4.49 and they were not 

differ  significantly (p>0.05). The incidence of 

enterobacteriacae in examined samples was 

higher (76%) in chilled samples than in frozen 

ones (40%) (Table, 3). 

 

Kammenou et al. (2003) examined minced meat 

retailed in butcher᾿s shops and supermarkets and 

found that the log10 counts of aerobic plate count and 

enterobacteriaceae were ranged from 6.20 to 6.84 and 

3.15 to 4.5, respectively.   

 

Aerobic plate counts often are chosen as an indicator 

of the effectiveness of hazard analysis and critical 

control point (HACCP) plans, because data for all 

aerobic bacteria are more easily collected than data 

 for pathogens of concern or other indicator 

organisms (Chong-Hae et al., 2008). 

Enterobacteriaceae are very useful as indicators of 

bad hygiene or bad treatment of food products, and 

their presence in large numbers indicated a big 

possibility of their multiplication, implying 

multiplication of other pathogens (Nissen et al., 

2001).  
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Table (1) showed that the means coliform counts 

(log10cfu/g) of frozen packaged and chilled 

unpackaged minced meat samples were 3.93 ± 3.64 

and 4.57 ± 4.26 and they were not significantly differ. 

The coliform count was decreased by nearly one log 

in air packed and freezed samples (figure,1).  

 

According to the guidelines from the meat hygienic 

manual (Canadian Food Inspection Agency), the 

counts of coliform group in all examined samples of 

either frozen and chilled minced meats were exceeded 

the maximum permissible limit, 3 log10 cfu/g (Saucier 

et al., 2000).   

 

The incidence of contaminated samples by coliform 

microorganisms was higher in chilled mince (72%) 

than in frozen packaged one (24%) (Table,1), as the 

same trend of family Enterobacteriacae. Uzunlu and 

Yildirim (2003) stated that the decrease in coliform 

count during storage is related with the used 

ingredients in meat patties and storage in refrigeration 

conditions (4 ±1 ºC) between 1.8 ºC and 4.4 ºC that 

are the minimum growth temperatures for this 

bacterial group. 

 

Because the growth of aerobic microorganisms is 

usually the best indicator of both the spoiling process 

and the hygiene after slaughter, in particular, the 

increase in the numbers of coliform bacteria, these 

were used in this study as an indicator when testing 

the hygienic quality of minced meat. 

 

Salmonellae, Shigellae and Escherichia coli failed to 

be detected in any of examined samples. Quick 

freezing is done by lowering the temperature of foods 

to about -20 °C within 30 minutes. Small intracellular 

ice crystals are formed. Microorganisms undergo a 

rapid thermal shock (with no time for low 

temperature adaptation or blocking of suppression of 

metabolic activity), and there is only a brief exposure 

to adverse concentrations of solutes. Growth of 

microorganisms is generally prevented at freezing 

temperatures, although some of them can grow 

slightly below 0°C but at an extremely slow rate (Jay, 

1996). Gram-positive microorganisms survive frozen 

storage better than Gram-negative ones (ICMSF, 

1980). 

 

Table (1) and Fig.(1) showed that the means of 

Staphylococcus aureus counts of frozen packaged and 

chilled minced meat samples were 4.40 ± 3.88 and 

5.26 ± 4.71 log10 cfu/g respectively. These counts 

were higher than the maximum accepted limit of ESS 

1694 / 2005 (10
2
cfu/g), so that 72% and 84% of 

examined samples were not accepted, respectively 

(Table, 3).  

 

Lower results were registrated by Attala and 

Kassem (2011) as 3.94 ± 0.16 log10 cfu/g. They stated 

that the higher counts of Staph. aureus in worker᾽s 

hands indicates ignorance of workers and butchers by 

the personal hygiene rules. Moreover, a condition like 

injured hands or having abscess greatly enhance 

Staph. aureus contamination. Staph. aureus can be 

 isolated from meat grinders, knives, saw blades and 

cutting boards or tables (Downes and Ito, 2001). 

 

Table (5) concluded that coagulase positive 

Staph. aureus could be isolated by 83.3% and 90.5% 

from frozen and chilled samples, respectively. 

Altabari (1984) stated that food poisoning by 

Staph. aureus enterotoxin could be occurred when 

minced meat already contaminated by large numbers 

of bacterium during processing and is preserved at 

temperatures higher than 14ºC. To avoid this, 

attention should be given to the initial bacterial 

contamination and meat should be kept at 

temperatures lower than 9 ºC. 

 

Hassanin, Fatein et al. (2001) concluded that the 

using of nisin in combination with potassium sorbate 

at low concentrations in minced meat appeared to 

have synergistic effect for killing Staph.aureus 

contaminated it. 

 

Table (1) and Fig.(1) showed that the logarthmic 

means (log10cfu/g) of mould and yeast counts in 

frozen samples were 2.72 ± 2.18 and 3.91± 3.64 and 

in chilled ones were 3.59 ± 3.49 and 3.65 ± 

3.04, respectively. 

 

Growth at temperatures below 0°C is more likely for 

yeasts and molds than for bacteria (Jay, 1996). These 

microorganisms are also lipolytic (Comi and Cantoni, 

1980) but they were found in low numbers when 

compared with bacteria. It is suggested that yeast and 

mould play an important role in causing spoilage of 

meat (Deak, 1991 and Fleet, 1992).  

 

From Table (6) it was evident that the isolates 

numbers of members of coliform group in frozen and 

chilled samples were Citrobacter freundi (0&3), 

Citrobacter diversus (0 & 1), Entrobacter aerogenes 

(0 & 2), Escherichiablattae (3 & 6), Klebsiella oxytoc

a (0 , 2), Klebsiella pneumoniae subsp.ozaenae (2 & 

1) and Kl.pneumoniae subsp.pneumoniae (1 & 3). 

Mould species isolates were as follow: Aspergillus 

flavus (4 & 6), Asp.niger (2 & 3), Pencillium sp. 

(0 & 2), fusarium sp. (3 & 2), Mucor sp. (4 & 3), 

Cladosporium sp. (8 & 5), Curivlaria sp. (0 & 3) and 

Geotricum sp. (1 & 0). Also, numbers of isolates of 

yeast species were Candida albicans (15&18), 

Candida tropicalis (0 & 4), Cryptoccus sp. (0 & 2) 

and Rhodotroula sp. (6 & 4).  

 

The presence of coliform in minced meat is an 

indication of faecal contamination of fresh meats 

during slaughtering and processing. The isolation of 

Enterobacter spp, may be as a result of poor 

environmental conditions due to dust and 
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contamination of water used during slaughtering 

(Talaro and Talaro, 2006). Banwart (1981) stated that 

species of Klebsiella are potential health hazard, as 

members of coliform group, act as indicator 

organisms and can cause food spoilage. 

  

Chemical freshness tests: 

The suitability of minced meat for consumption also 

depends on its pH. When spoiled, minced meat can be 

dangerous to human health, especially if the meat is 

not heated before eating or if the heating time is very 

short (Skrӧkki, 1997). 

 

Table(2) declared that pH values of frozen minced 

meat samples were ranged from 6.10 to 6.71 with a 

mean of 6.26 ± 0.03, while these of chilled ones were 

ranged from 6.12 to 6.86 with a mean of 6.34 ± 0.03.  

 

In a study designed to observe the hygienic practices 

of butchers and assess the microbiological quality of 

beef, the pH measures of the various samples of meat 

were between 6.50 and 6.90 and this is within the 

normal for meat (5.6-7.0) (Soyiri et al., 2008). 

According to Ronald et al. (1999), glycogen, the 

stored carbohydrate in animal tissue is converted into 

lactic acid in the aging process of meat. This lactic 

acid produced tends to lower the pH of the muscle 

from about 7.0 in the living animals to 5.6 in the 

carcasses after a period of time. The protein units in 

the meat however tends to make the pH neutral 

(Lechowich, 1971) and this condition favour the 

growth and survival of bacteria. It is known (Claus 

and Berkeley, 1989 and Cowan and Steel, 1975) that 

at a certain minimum pH the growth of the following 

bacteria is limited E.coli (5.0), Salmonella spp. (4.6), 

S. aureus (4.9), and B. cereus (5.0). This implies fresh 

meat and beef in particular have a high risk of 

harbouring a lot of bacterial pathogens. Proteolysis 

may have produced nitrogenous compounds caused 

increase in the pH values (Aksu and Kaya, 2005).  

 

According to the Finnish unofficial 

recommendations, minced meat is not suitable for 

consumption when the pH is over 6.4 or below 5.6 

(Naukkarinen and ja Ketola, 1987; Hyvӧnen, 1991 

and Skrӧkki, 1993). For many years, pH values of 5.6 

- 6.2 have been considered to be good, and pH values 

of 6.3 -6.4 to be tolerable, in Finland.  

 

Total volatile basic nitrogen (TVB-N) measurement 

is the traditional chemical mean most widely used for 

evaluation of the degree of meat spoilage. Table (2) 

and Fig.(2) showed TVBN (mg/100g) content of the 

examined frozen minced meat samples was ranged 

from 6.72 to13.44, with a mean value of 9.52 ± 0.37 

while of the chilled mince was ranged from 6.72 to 

24.19, with a mean of 13.38 ± 0.96. 

 

Higher results in minced meat were registrated by 

Mohammed (2011); 19.46 ± 1.44 and by Salem, 

Amani (2012) in control non treated samples was the 

highest, 20.1 ± 2.2 mg/100g. The means of TVN in 

both frozen and chilled mince were lower than those 

that obtained by Pearson (1973), who determined that 

fresh beef meat could contain maximum values of 

17mg N/100g.   

 

Table (4) illustrated that the chilled minced samples 

(12%) only was exceeded the acceptable lemit of 

TVB-N (≤ 20 mg/100g) according to ESS 

1694 / 2005.  

 

Ammonia, determined as TVN, may be used as 

an index of meat quality under chill temperature 

according to the scheme of Pearson (1975) showing 

meat’s fresh TVN to be 13 and its acceptable value to 

be ≤ 17. 

 

It was evident that beef storage for 4 days at 1-

2°C and barely 3 days at 5-7°C is acceptable for 

human consumption. However, in four days TVN 

values of 23.8 at 1-2°C with bacteria log nunmber 

8.1/g and in 2 days TVN of 20.9 with bacteria log no 

7.7/g are adjudged fit for human consumption being 

odourless, non-slimy and non-putrid. Both TVN and 

degree of alkalinity accurately measure meat spoilage 

as they consistently increased as spoilage advanced 

and bacteria log number increased with increasing 

storage time (Agunbiade et al., 2010). 

 

Ndaw et al. (2008) stated that TBA is a good 

indicator for the assessment of quality of meat and 

degree of lipid oxidation. Table (2) recorded that 

thiobarbituric acid (TBA) value of frozen minced 

meat samples was ranged from 0.22 to 0.63 with a 

mean of 0.36 ± 0.02 mg MDA /kg, where in chilled 

ones was ranged from 0.21 to0.69 with a mean of 

0.45 ± 0.03MDA/kg. The increased in TBA values 

may be due to lipid hydrolysis and secondary 

products formation under low temperature (Forrest et 

al., 1975). Lipid peroxidation is a complex process 

occurring in aerobic cells and reflects the interaction 

between molecular oxygen and polyunsaturated fatty 

acids. Free radical are known to take part in lipid 

peroxidation, which cause food deterioration, aging 

organisms and cancer promotion (Ashook and 

Ali, 1999). It has been proposed that a maximum 

TBA value indicating the good quality of minced 

meat is 0.9 mg MDA/ Kg (ESS, 1694/2005). 

 

The results indicated that, the microbiological quality 

of retailed minced meat samples was unsatisfactory, 

and the product pose a high risk for consumers as it 

may be lead to food poisoning. Preventative measures 

include warning consumers of the health risks 

associated meats and encouraging them to thoroughly 

cook ground meat and to apply food handling 

guidelines. In addition, good manufacturing practices 

(GMP) for slaughtering and processing of minced 
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meat should be accepted as strategies to control 

pathogenic bacteria. 
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 الجودة الويكروبيت والكيويائيت للحوم الوفروهت الوعدة للبيع 

 

 الونعن السيد أهل عبد ،إبراهين على القويعى 
Email: ibrahimke76@yahoo.com          Assiut University web-site: www.aun.edu.eg 

 
عيٌت هي كل  ًلي( ا الوخداىللت  لٌ  50) الوعبأة ىالوبزدةعيٌت عشيائيت هي اللحيم الوفزىهت الوجودة  05أجزيج هذة الدراست علٌ عدد

أظوللزث ًخلل ئف الفحللك الويمزىئييللليجٌ أى الليعلل رحن العشللزً  أسلليام هديٌللت دهٌوللير ىقللل  لختيللين جيدحولل  الويمزىئيللت ىالميوي ئيللت 

مزىب العٌتيدً الذهبٌ ئ إلض  ت إلٌ لوخيسط ث العد الملٌ للبمخزي  الويائيت ىالالهيائيت ىهجويعت العصي ث الوعييت ىالتيليًيت ىالوي

،  56 9± 39 9،  .. 6± 6 6،  53 9± 5 6،  5. 0± 0. 5 الفطزيلل ث ىالاولل ئز  للٌ هفللزىم اللحللن الوجوللد الوعبللأ ك ًللج كلل  حٌ

ئيٌول  ك ًلج حلل  الوخيسلط ث  لٌ  خليت ئمخيزيت/ جزام هي العيٌت علٌ الخيالٌ  5.لي  56 ±9  .3 9،  5. ±5  5. 5،   55 ±9 6 6

 50 9،  63 9±  03 9،  .. 6±  55 0،  55 6±.0 6،  63 6± 5. 6،   56 6±  55 6،  56 5± 59 5اللحن الوفزىم الوبلزد 

٪ هلي العلد المللٌ للبمخزيل  الويائيلت  55٪ ى95ىقلد أظولزث الدراسلت أى  خليت ئمخيزيت/ جزام هلي العيٌلت عللٌ الخليالٌ  5.لي  56 ±9 

٪ هي العد الملٌ للويمزىب العٌتيدً الذهبٌ حج ىسث الحد الوسويح ئه  ٌ اللحن الوفزىم الوجود ىالوبزد ى تل  للويافلفت 56٪ ى5.ى

  كو  قد خلج جويع العيٌ ث هي الخليد ئ لس لويًيال ىالشليجال ىاإليليزيميت التيليًيلت ئيٌول   5550لسٌت  536.التي سيت الوصزيت رقن 

٪   ٌ ك  هلي اللحلن الوفلزىم الوجولد  0 35ى  ٪9 59ئوعدل coagulaseمير العٌتيدً الذهبٌ الوفزس ألًشين حن عشل الويمزىب الو

كو  ئيٌج األخخب راث الميوي ئيت الويضلحت لطشاجلت اللحليم أى األص الويلدرىجيٌٌ للحلن الوفلزىم الوجولد حلزاىح  ىالوبزد علٌ الخيالٌ 

ىأى   59 5± 96 5ئوخيسلط  55 5ى   5. 5 ٌ اللحن الوفزىم الوبزد حلزاىح ئليي  ئيٌو  59 5±  55 5ئوخيسط   .. 5ى  5. 5ئيي 

، ئيٌو   ٌ اللحلن .9 5±  05 3ئوخيسط  66 9.ى   5. 5حزكيشاث  الٌخزىجيي الت عدً الوخص عد حزاىحج  ٌ العيٌ ث الوجودة ئيي 

سجلج قيو  هٌافضت لن حخج ىس الحد الوسلويح ئله هذا ىقد    35 5±  95 9.ئوخيسط   3. 56ى  5. 5الوفزىم الوبزد حزاىحج ئيي 

ىئذل  حمليى الجليدة  هجن ه ليً لدهيد/كجنا  ٌ األعذيت لتيوت ح هض الثييئزئخييرك الدال علٌ أكسدة الدهيى  ٌ حل  الوٌخج ث  3 5)

 ذائٌ الويمزىئيت لوذة الوٌخج ث عيز ك  يت ىحٌ ىلو  يشم  خطيرة علٌ فحت الوسخولميي لو  حسببه هي حسون ع
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