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ABSTRACT 
 

This study was carried out to investigate growth and survival patterns of 
E.coli or S.typhimurium before and after fermentation process of cultured buttermilk 
product.  Emphasis was given to evaluate the effect of level of inoculation, stage of 
inoculation (pre- or post- fermentation) and the storage temperature on the survival of 
both bacteria.  When E.coli at two levels (6 or 2 logCFU/ml) was inoculated separately 
into the milk before fermentation, an increase in the bacterial count of 1.5-3 folds was 
obtained for the two inoculum’s sizes and after 6, 12 hr of fermentation period 
respectively.  The count then declined gradually for each when the fermented milks 
were stored at 25 or 5oC although the reduction was faster in all cases at 25oC than 
that at 5oC reaching undetectable levels within 18 and 30 days at two forementioned 
temperatures respectively for the high inoculum’s size.  In contrast, samples with low 
E.coli inoculum showed a relatively fast disappearance of bacterium as it became 
undetectable after just 16 and 25 days of storage at 25 and 5oC respectively.   

A continuous decline was observed when E.coli was inoculated directly into 

the fermented product stored at two tested temperatures with rapid disappearance at 
25oC (16 days) compared with that at low one (5oC) (21days) for high inoculum’s size 
(6.1 log CFU/ml) whereas lowest survival (3days) was reported with low inoculum size 
(2.4 log CFU/ml).  S.typhimurium showed nearly the same patterns of growth that 
observed with E.coli when pathogen was inoculated before fermentation. The lowest 
survival of S.typhimurium was encountered when it was inoculated directly in the 
fermented products as it disappeared after few days (2 or 3 days) of storage at 25 and 
5oC respectively. In light of accumulated evidence, safety and keeping quality of 
cultured buttermilk were more related to stage of contamination and storage 
temperatures of final product.  

 

INTRODUCTION 
 

The presence of coliform bacteria in dairy products is generally 
provides an index of the hygienic standard of the products and also of its 
keeping quality (Potasknik et.al.,1972). Recently there has been additional 
concern about the presence of E.coli in fermented dairy products because of 
the ability of some strains to cause foodborne illness,  Dineen, et al. (1998). 
Isolation of E.coli O157:H7 from patients whose illness were 
epidemiologically linked to the consumption of contaminated fermented foods 
(Morgan et al., 1993; CDC, 1995; Hudson et al., 1997) and the isolation of 
some other pathogens (Gran et.al, 2003) and Salmonella (Fontaine, et al., 
1980) from these products represent a potential health hazard which might be 
caused by consuming the contaminated fermented products. In addition 
growth of E.coli in dairy products can cause defects in flavor and texture 
(Frank and Marth, 1977).  In Libya fermented dairy products industry is 
growing fast  and cultured buttermilk which known locally as “Laban” is a 
leading product of this industry and one of the widely consumpted fermented 
product in the country.  Because cultured buttermilk is of that commercial 
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significance and no study was conducted in Libya to determine the behavior 
of E.coli  or S.typhimurium in the local cultured buttermilk, this study was 
undertaken to determine the growth and the survival  of E.coli and 
S.typhimurium as  pre- and post-fermentation contaminants in cultured 
buttermilk at different points of processing and storage.  
 

MATERIALS AND METHODS 
 

Strains and culture conditions.  Culture of E.coli No.43.3 kindly supplied 
from Biotechnological Researches Center, Tripoli-Lipya and S.typhimurium 
(obtained from the Department of Microbiology and Animal Health Research 
Institute, Cairo, Egypt) were grown twice separately overnight with shaking 
(200 rpm) at 37oC in nutrient broth (Plasmatce Laboratory Products, Bridport, 
UK) before use. Appropriate amounts of each culture (culture incubated for 
18-24 hrs contained about 109 CFU/ml) or their serial dilutions were added to 
milk samples to meet the desired cell density.    
Dri-Vac mesophilic culture (Hansen CHN-11) which  is usually used in Libya 
to manufacture this product and consisting of Lactococcus lactis subsp. 
cremoris , lactococcus lactis subsp.lactis, leuconostoc citrovoum and 
lactococcus lactis subsp diacetylactis was reactivated as described by 
Robinson, (1981). 
Cultured buttermilk preparation 

In attempts to imitate the industrial conditions buttermilk samples 
were prepared under laboratory conditions with similar compositional and 
processing parameters. Milk composition, buttermilk culture, processing were 
maintained as close as possible to the commercial conditions of the product 
as they prevail in the country. Briefly and as described by Robinson, (1981) 
reconstituted skimmed milk of 10% total solids was prepared from instant 
commercial skimmed milk powder. The milk was heated (85-90oC ) for 30min. 
then cooled down to 21oC and inoculated with 1% (g/v) of Dri-Vac mesophilic 
culture. Milk samples were then incubated at 21oC for 18-20hrs.   
Inoculation with  E.coli or  S.typhimurium.   

To determine the effect of the inoculum’s stages (pre- or post- 
fermentation) and the storage temperatures on the survival of E.coli  or 
S.typhimurium in the cultured buttermilk the tested microorganisms were 
added  separately either before or after the fermentation process.  Milk 
samples to be made into cultured buttermilk and final buttermilk product were 
inoculated with E.coli or S.typhimurium at two inoculum’s levels each.  Two 
levels of inocula were chosen in each case to represent low and high cell 
density of possible product contamination. After heat treatment at ~90oC for 
30min, cooling to 21oC and just before addition of the lactic acid culture the 
milk samples were inoculated separately with two levels of E.coli culture (106 

or 103  CFU/ml of milk) or S.typhimurium (~ 5 log CFU/ml or 3 log CFU/ml)  by 
the addition of the proper amounts of nutrient broth previously inoculated with 
each bacterium to milk samples.  Inoculated milk samples were mixed 
thoroughly and inocubated at 21oC for 18-20hrs. At various time intervals, 
milk samples of each case were withdrawn and analyzed immediately in 
duplicate for E.coi or S.typhimurium and pH values during fermentation 
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period (20-24hrs). The fermented milk samples were then stored at either 5± 
1oC or ~25oC to study the effect of the storage temperatures on the survival 
of tested bacteria.  To investigate the survival patterns when each bacterium 
was inoculated directly into fermented milk samples, another cultured 
buttermilk samples were prepared and within 24hrs of preparation the final 
products were inoculated with E.coli or S.typhimurium in the same manner 
previously described. Inoculated fermented milk samples were then divided 
into two groups: one group was stored at 5oC ±1 while the other kept at 
ambient temperature (~25oC) for up to 30 days.  Samples were taken 
periodically and the bacterial counts were determined along with pH values 
until the bacterium became undetectable (<10 CFU/ml). 
Enumeration of  E.coli and S.typhimurium: 

Samples of each treatment were taken at 0, 6, 12, and 24hrs in the 
first day of processing then periodically up to 30 days (at 5 or 25oC) for the 
pre-fermentation inoculated milk samples.  Samples of cultured milk 
inoculated after fermentation process (stored at either 5 or 25oC) were taken 
at 0, 24, 72 hrs. and periodically until the bacterium became negligible(<10 
CFU/ml).  Samples were serially diluted in buffered peptone water (Merck 
KGaA, Darmstadt,Germany ) plated in duplicate on MacConkey agar 
(Difco,1969) and incubated overnight at 37oC for 24hrs.  S.typhimurium was 
plated on Salmonella Shigella Agar,(S.S.A) (Difco,1969) and incubated at 
37oC for 24-48hrs then colonies were counted.    
pH measurements: 

pH measurements were determined with pH meter (A-S 502, UK)  
equipped with a glass electrode.  
Statistical analysis:  the data were analyzed using Excel Microsoft. 

 

RESULTS AND DISCUSSION 
 

Survival of E.coli in skimmed milk during fermentation 
The fate of E.coli in milk after addition of buttermilk culture was 

monitored during 24 hrs of fermentation process and periodically there after 
up to 30 days until the E.coli became negligible (less than 10 CFU/ml). The 
results in (Table 1) indicate an increase in E.coli counts during the initial 
stages of fermentation at the two levels of inoculum (6 and 2 log CFU/ml) 
tested (Table 1).  The highest increase at the first level (8 log cfu/ml) was 
reported after 6 hr of fermentation whereas the count of E.coli reached a 
maximum of 6.6 log cfu/ml for lower inoculum after 12 hrs of fermentation 
process then the count started to decline thereafter (Table1).  These results 
agree with those obtained by Mufandaedza et al., (2006) who reported that 
E.coli survived and grew and reached high populations of about 9 log 
CFU/ml, after 18hrs when it was inoculated at the beginning of the 
fermentation. Also, Frank and Marth (1977) found that E.coli cells were able 
to increase in number as much as three log cycles during initial stage of milk 
fermentation.  In the present study the pH values for both inoculum’s sizes 
declined significantly (P<0.05) during fermentation period and ranged from 
4.3 to 4.4 at the end of fermentation process.  
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Effect of storage temperatures on the behavior of E.coli 
Beyond 20-24 hrs of the incubation at 21oC, at the end of 

fermentation process , the fermented milks of each  E.coli inoculum size were  
then stored at either 5 or 25oC  for up to 30 days to determine if there is any 
effect of the storage temperature on the behavior of E.coli bacterium. In 
general longer E.coli survival was observed at refrigerated temperature than 
at ambient temperature for both inoculum’s sizes of bacterium. As can be 
seen in (Table 2) when the fermented milks with high E.coli inoculum were 
stored at ambient temperature (~25oC) or 5oC a significant decrease (P<0.05) 
in the E.coli counts were reported during storage period of 30 days  reaching 
1.2  and 2.9 log CFU/ml after nearly two weeks (16 days) of storage at 
forementioned temperatures respectively  to became no longer detected (<10 
CFU/ml) after 18 days (25oC) and 30 days (4oC) of storage period.  However 
fermented milk with low inoculun size stored at ambient temperatures showed 
a rapid decrease in the bacterial count as no E.coli was recovered after only 
16 days of storage (Table 2). These findings were supported by the results 
obtained by Frank and Marth, (1977) who found that the longest survival time 
for E.coli in refrigerated fermented milk was about 17 days when milk was 
inoculated with the bacterium (103 CFU/ml) and fermented at 32oC with 
0.25% lactic starter. In present study long persistence of E.coli in fermented 
product produced by inoculated milk before fermentation was attributed to the 
reduction of the initial shock of acid condition to the cell and thus allow for 
long survival of the bacterium (Cheng Hsin and Cheng-Chun 2001).  Survival 
of E.coli in refrigerated fermented dairy products has been studied previously 
(Goel et al., 1971; Potashnik et al., 1972; Park et al.,, 1973) and found to be 
dependent on storage temperature, type of product, type of lactic bacteria 
used and pH of the products.   Data presented in (Table 2) show no 
significant difference (P > 0.05) was reported in pH values which were kept 
nearly steady during  storage period and ranged from  4.3 to 4.5 (Table 2).   
 
Table 1: Growth and survival of E.coli in milk during fermentation to 

cultured buttermilk a 

a Post-heated milk samples were  inoculated separately with two levels of  E.coli just 
before addition of starter cultures and incubated at 21oC for 20hr.  

bAll pH values and E.coli counts are the mean of two samples each done in duplicate.   
 ccount: Log CFU/ml. 

 
Survival of  E.coli in fermented milk 

The survival of E.coli bacterium in fermented milk as a result of 
contamination at the final stages of cultured buttermilk processing was 
monitored at tow inoculum’s levels. When E. coli was inoculated into 
previously fermented milk at high inoculum level (6.1 log CFU/ml), the viable 
count of E.coli showed a graduate decrease in numbers during the storage 

1st inoculum (~ 6 log CFU/ml)  2nd inoculum  (2 log CFU/ml) 

Time (hr) pH b count c pH  count 

0 6.5 ± 0.06 5.9 ± 0.1 6.5 ± 0.0 2 ± 0.0 

6 5.2 ± 0.15 8.0 ± 0.3 6.3 ± 0.40 6.0 ± 0.3 

12 4.5 ± .03 7.0 ± 0.0 4.5 ± 0.10 6.6 ± 0.5 

24 4.3 ± 0.06 6.8 ± 0.1 4.4 ± 0.03 6.0 ± 0.3 
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period at either 5±1 or 25±2oC (ambient temperature) although the decline at 
low temperature was slower than that reported at ambient temperature as 
indicated by the complete disappearance of the bacterium within 16 days 
instead of 25 days at refrigerated temperature (Table 3). 
 
Table 2: Survival of E coli inoculated into cultured buttermilk at different 

storage temperaturesa 

a Post-heated milk samples were  inoculated  separately with two levels of E.coli just 
before addition of starter cultures and incubated at 21 oC for 20hr,then the final 
products were stored at 4  or 25oC  

  bAll pH and  E.coli counts are the mean of two samples each done in duplicate.  
 ccount: log CFU/ml 

 
Table3: survival of E coli inoculated into cultured buttermilk at different 

storage temperaturesa 

aCultured buttermilk samples were prepared in the laboratory and the final products 
inoculated with  E.coli bacterium and stored at different temperatures. 

bSampling was stopped when E,coli count was less than 10/ml. 
cCount: Log CFU/ml 
 
The same findings were reported by   Mufandaedza et al., (2006) 

who found that the viable counts of E.coli  significantly reduced (from 7 to 
3log CFU/ml) when it was inoculated into milk previously fermented using 
Lactococcus lactis subsp. lactis biovar. diacetylactis after 48hr. Also, 
Potashnik et al., (1972) reported that coliform bacteria completely 
disappeared within 24 hrs when the Streptococcus lactis based cultured milk 
product was stored at 37 or 43 oC whereas a slight decrease were found 
during storage at 5oC.  Ogwaro et al., (2002) found that stationary phase E. 
coli O157:H7 inoculated post-fermentation survived during 4oC storage, but 
not 25oC storage.  The data in (Table 3) show that no E.coli was recovered in 
the fermented milk inoculated with low inoculum’s level (2.4 log CFU/ml) after 

1st inoculum (~ 6 log CFU/ml) 2nd inoculum  ( 2 log CFU/ml) 

5o C 25oC 5o C 25oC 

  Time 
(Days) 

pH countc pH b count pH count pH count 

0 4.3 ± 0.06 6.8 ± 0.1 _ _ 4.4 ± 0.03 6.0 ± 0.3 _ _ 

3 4.4 ± 0.01 6.6 ± 0.4 4.4±0.01 4.3±1.0 4.4 ± 0.02 6.3± 0.2 4.3± 0.07 4.4± 0.8 

5 4.5 ± 0.05 4.9 ± 0.0 4.3±0.03 3.5±0.7 4.5 ± 0.04 5.0± 0.1 4.3± 0.08 5.1± 0.3 

12 4.4 ± 0.02 4.3 ± 0.0 4.3±.08 3.1±0.2 4.4 ± 0.02 4.8± 0.1 4.3± 0.07 2.6± 0.2 

16 4.5 ± 0.05 2.9 ± 0.6 4.3±0.01 1.2±0.2 4.5 ± 0.04 3.2± 0.2 4.4± 0.07 <10 

18 _ _ _d <10     

25 4.4± 0.04 2.5 ± 0.2   4.2 ± 0.05 <10   

30 4.3 ± 0.06 <10       

1st inoculum (6.1 log CFU/ml) 2nd inoculum  ( 2.4 log CFU/ml) 

5oC 25oC 5oC 25 oC 

  Time 
(Days) 

pH Countc pH count pH count pH count 

0 4.3 ± 0.03 6.1± 2.3 4.3 ± 0.03 6.1± 2.3 4.13 ± 0.21 2.4 ± 0.3 4.1± 0.21 2.4 ± 0.3 

1 4.4 ± 0.03 4.4 ± 0.1 4.3 ± 0.04 3.8 ±  0.2 4.43 ± 0.01 1.5 ± 0.0 4.3 ± 0.02 1.7± 0.1 

3 4.4 ± 0.06 3.6 ± 0.0 4.3 ± 0.01 3.2 ± 0.1 4.37 ± 0.01 <10 4.2 ± 0.04 <10 

16 4.4 ± 0.08 1.9 ± 0.1 4.3 ± 0.17 <10b 

18 -- 1.6 ± 0.1 

21 4.5 ± 0.15 <10 
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just 3 days of preservation at either 5 or 25oC.   Unlike the survival patterns 
observed when the bacterium was added before fermentation process it 
seems that the shock to the organism caused by the sudden exposure to the 
acid environment was the main cause of the fast dropping in the E.coli 
number when the bacterium was inoculated into previously fermented milk. 
Survival of S. typhimurium in skimmed milk during and after 
fermentation 

The long persistence of E.coli in fermented milk rises a big concern 
about the possibility of other human pathogens related to the family 
Enterobacteriaceae to survive and grow in the cultured buttermilk. Therefore 
another experiment was carried out in the same manner to determine to what 
extent S.typhimuriun can grow and survive in fermented milk as pre- or post 
fermentation contaminant. The experiment yielded the data shown in (Tables 
4, 5, and 6). When initial inoculum sizes of 4.5 or 2.5 log CFU/ml was 
inoculated separately into the milk during fermentation to fermented milk 
Salmonella count increased during the first 6hrs of fermentation reaching a 
maximum count of 6.3 ± 0.1 and 4.1± 0.0 CFU/ml for two inoculum’s sizes 
respectively and then started to decline thereafter (Table 4).  These results 
were in agreement with the findings of Mufandaedza et al., (2006) who 
demonstrated that S. enteritidis survived and grew and reached high 
populations of about 8.8 log CFU/ml, after 18hrs when the bacterium was 
inoculated at the beginning of the fermentation. In this study during early 
stages of the fermentation changing in the Salmonella population coincided 
with a marked drop in pH values (4.0-4.2) for both tested inocula.  

At the end of fermentation process and when the fermented milks 
were transferred to the refrigeration storage or kept at the ambient 
temperature again as reported in the E.coli experiment the pathogen survived 
longer at low temperature (5oC±1) than at ambient temperature (25oC ±2) 
(Table 5). However it seems that the survival of S.typhimurium in fermented 
milk during the refrigerated or ambient temperature storage is significantly 
different (P< 0.05) as the bacterium became undetectable at shorter time 
(within 3 or 5 days) for the high (4.5 log CFU/ml) and low (2.5 log CFU/ml) 
inoculum’s size  tested than that reported in  E.coli experiment ((Table2). The 
same results were obtained by Park and Mark (1972b) who reported that S. 
typhimurium could be survived in fermented milk for 6 to 9 days at 
refrigerated temperature (11oC). Again it was suggested that long survival of 
S. typhimurium in skimmed milk during fermentation and the subsequent 
refrigeration was returned to the reduction of the initial shock of acid 
environment to the cell and thus permit for long persistence of the bacterium. 
This was evidenced by the findings of Wen Shen et.al, (2007) who used acid 
adapted S. typhimurium (at pH 5.5 for 4 h) to investigate the viability during 
the lactic fermentation of skim milk with Streptococcus thermophilus or 
Lactobacillus bulgaricus, and during the storage of lactic fermented milk 
products.  They demonstrated that acid adaptation, in addition to enhancing 
acid tolerance, reduced the susceptibility of S. typhimurium to refrigerated 
temperature and other detrimental factors which might be present in lactic 
fermented milk products. 
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In the present study when S. typhimurium was inoculated into previously 
fermented milk (as post-fermentation contaminant) again the fermented milk 
conditions did not allow the long survival of the pathogen as the bacterium 
was not detected after 2-3days of the storage at either 25oC or 5 oC for both 
high and low inoculun levels (Table 6).  In this instance, fast dropping in 
Salmonella number may be attributed to the presence of lactic acid as 
reported by Park and Marth (1972b) where it is probably the single most 
important factor which causes demise of the Salmonella.  In contrast, in 
another study when S. typhimurium was artificially  inoculated into Egyptian 
yogurts and  held at -1 to 4 oC or at room temperature (24 oC) the bacterium 
showed a long persistence in the products as it survived for 68 and 23 days  
at refrigeration and room temperature storage respectively (Ahmed and 
Ghoniemet , 1971).  The differance in results obtained by Ahmed and 
Ghoniemet, (1971) and the results of the present study in terms of the short  
survival of S. typhimuriun (only 2or 3 days) compared with (68 and 23 days) 
in the previously mentioned study  might be returned to the difference of the 
species of lactic acid bacteria used in each study.   Park and Marth (1972a) 
indicated that survival (or inactivation) of Salmonella in cultured skimmed 
milks is related to the species of lactic acid bacterium used and the strain of 
such a species. 
 

Table 4: Growth and survival of S.typhimurium in milk during 
fermentation to cultured buttermilk a  

a Post-heated milk samples were  inoculated with two levels of S. typhimurium just before 
addition of starter cultures and incubated at 21oC for 20hr,then the final products were 
stored at 4  or 25oC  

bAll pH values and Salmonella counts are the mean of two samples each done in 
duplicate.                                                       ccount: Log CFU/ml 

 

Table 5: Survival of  S.typhimurium in the cultured buttermilk during 
storage at either 5 or 25 oC   

a Post-heated milk samples were  inoculated with two levels of S. typhimurium just before 
addition of starter cultures and incubated at 21oC for 20hr,then the final products were 
stored at 4  or 25oC  

bAll pH and Salmonella counts are the mean of two samples each done in duplicate.   
 ccount: Log CFU/ml 
d Sampling was stopped   when Salmonella counts ware less than 10/ml. 

1st inoculum (~ 5 log CFU/ml) 2nd inoculum  (~ 3 log CFU/ml) 

Time (Hours) pH countb pH count 

0 6.62 ± 0.0 4.7 ± 0.2 6.8 ± 0.10 2.8 ± 0.1 

6 5.2 ± 0.04 6.3 ± 0.1 5.4 ± 0.0 4.1± 0.0 

12 4.3 ± 0.1 5.8 ± 0.40 4.4 ± 0.03 3.2 ± 0.2 

20 4.0 ± 0.07 3.9 ± 0.42 4.2 ± 0.01 2.2 ± 0.3 

                        1st inoculum (~ 5 log CFU/ml) 2nd inoculum  (~ 3 log CFU/ml) 

Storage temperaturea Storage temperature 

                               5 oC                      25 oC 5 oC 25 oC 

Time 
(Days) 

pHb Countc pH count pH  count pH count 

0 4.± 0.07 3.9 ±0.4 4.0. ± 07 3.9 ± 0.4 4.0 ± 0.07 2.2 ± 0.3 4 ± 0.07 2.2 ± 0.3 

2 4.2± 0.04 3.8 ± 0.1 4.1± 0.04 2.2 ± 0.2 4.3 ± 0.01 2.3 ± 0.0 4.0 ± 0.1 1.9 ± 0.2 

3 4.3 ± 0.1 2.2 ± 0.1 4.3 ± 0.01 < 10 4.4 ± 0.03 1.7 ± 0.1 4.3 ± 0.02 <10 

5 4.2 ± 0.1 <10 _d  4.4 ± 0.02 <10   
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Table 6: Survival of S.typhimurium inoculated into cultured buttermilk at 
different storage temperatures a 

acultured buttermilks were prepared in the laboratory and the final products were 
inoculated separately with two levels of the bacterium  and stored at 4C or 25 oC.  

bAll pH and Salmonella counts are the mean of two samples each done in duplicate.  
 cSampling was stopped when E,coli count was less than 10/ml. 

 
In this study, generally survival patterns of  S.typhimurium  was different 

from that of E.coli as the later is more resistant and tends to persist longer in 
the product than S.typhimuriun and this may be returned to the possible 
presence of antibiotics produced by some lactics (Kulshrestha and Marth, 
1974) or production of volatile compounds inhibitory to the bacterial growth 
(Marth, 1966).   It was clearly evidence that the starter cultures used in the 
manufacture of cultured buttermilk do not guarantee the safety or quality of 
that product if post–heat treatment contamination occurred as evidenced by 
growth of E.coli and S.typhimurium in milk during fermentation and the long 
persistence of them in subsequence refrigerated milks.   
Although the survival factors of E.coli or Salmonella in refrigerated fermented 
dairy products was previously stated by several workers (Goel et al., 1971; 
Park and Marth, 1972b; Potashnik et al., 1972; Park and Mark, 1973) the 
results of the present study confirm them and extend factors to include the 
stage of bacterial contamination (pre-or post fermentation) as one of the main 
factor to enhance or suppress the survival of both bacteria tested.  Therefore 
contamination of heated milk should be avoided to maintain safety and quality 
of these products.  
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ةةةنمووووووويةيبكتريووووووو ةب   يوووووووتة ة ةةةةة ة ةةةةة ةة ة  SalmonellaةةةيةةةةEscherichia coliة
typhimuriumةفيةلبنةالخضةالم خم ةال جت ىةةةة ة ةة ةةةةة ة ة ةة ةةةة ة ةةةة ةةةة ةة

ةةةفيزيهةعبدةال ازقةعبدةال حمنةإب اهيمةة ةة ةةةة ة ة ة ةةةةةة ةة ة ةة ةةةةةة ةة ةة ة ةة
ةقس ةةمةعليمةي كني ةالأغذي ةة ةةة ة ةةة ةةةةة ةةة ةة ةةلي ةالز اع ةة ةة–ةة ة ةة ة ةةةة ةةتمع ةعم ةالمخ ت ةةجةة–ةة ةةة ة ةةةة ة ة ةة ةة ةالبيضتءةة-ة ةة ةةةةةةةليبيتةةة-ةةةة
 

                                                  كل  مل   مسلتال التح ليم ح مراحلة التح ليم أ  بل  أا بعلد                                 أجريت هذه الدراسة لمعرفة تأثير
      ا     E.coli                                                              عمحيللللللة الت مللللللرر ا درجللللللة اللللللرارة الت لللللل ي  عحلللللل   مللللللا اب   يللللللة  بكتيريلللللل    

S.typhimurium      2                                                           ل ض المت مر التج ري. ع دم  تم تح يم الاحيب بمستايي تح يم  أ         في لب   ا 
or 6 logCFU/ml   ر م  بكتيري                 E.coli         ب  عمحية الت ملر  ادت ععلداد هلذه  البكتيريل  عث ل                                                  

                         سلل عم ملل  عمحيللة الت مللر عحلل    51  ح  6                                 أضللع و ا ذلحللس لمسللتايي التح لليم بعللد      5.1  ا      3          الت مللر عللل 
     اا        1                                                        بعد ذللس تلدريجي  ع لدم   ل   الحلب  المت ملر عحل  درجلة الرارة                          التاالي.  ا  فضت الأعداد 

11  o   51  ا     33                              كل   أسلرل لت تفلي البكتيريل  بعلد     11                                     م  عح  الرغم م   أ  الا  فل ض عحل  درجلة    
                                                                                        يللام  لللدرجتي الاللرارة  الم تبللرة عحلل  التللاالي ا ذلللس لمسللتال التح لليم العلل لي. فللي الم  بلل  ا تفللت 

                                م عحلل  التللاال  فلل  الحللب  ذل مسللتال   o 1  ا       11                     يللام ملل  الت لل ي  عحلل        11   ا    56              البكتيريلل  بعللد 
                التح يم الأ  .  

         ر مب شلرة or 6.1 log CFU/ml 2.6               بمسلتايي تح ليم أ  .coli  E                    ع لدم  ا  لت  بكتيريل     
  ر                    مر لااظ ا  ف ض مسلتم  o 1 ح    11                                                        في الاحيب المت مر ابعد الت  ي   تات  فس درج ت الارارة أ 
                           يلامر  ع ال  فل  ا للة الحلب    56 أ    11                                                    في ععلداد البكتيريل  اا تفلت بشلك  اسلرل  عحل  درجلة الرارة 

       يلل  كلل                                                        يللامر اذلللس لمسللتال التح لليم العلل لي  بي ملل  ا تفلل   البكتير    15    م أ    ْْ 1                   المت مللر الم لل   عحلل  
                               اي مر ع د مستال التح يم الأ  .    3        الأسرل أ 

            ع لدم  ا  لت          ت ريب     E.coli                      فس سحاس بكتيري       S.typhimurium              أظارت بكتيري  
                    ر عح  الرغم م  عor 4.5 log CFU/ml 2.5                                             في الاحيب  ب  عمحية الت مر بمستايي تح يم هم أ

      S.typhimurium                     ا ل  ب   يلة لبكتيريلل       .         العملام    فلل    E.coli                               ب   يتال   فلي الحلب  ك  لت ا لل  مل  
     3    أا       1                                                         تج المت مر مب شرة بعد الت ملر ايلا ا تفلت بعلد أيل م  حيحلة أ                           ك  ت ع دم  ا  ت   في الم 
                 م  عح  التاالي.   o 1 ا    11                           ْ أي مر في الم تج الم    عح  ْ

                                                                         فللي ضللا   تلل  ج هللذه الدراسللة أتضللم أ  سللنمة اجللادة الحللب  المت مللر التجلل ري مرتب للة 
   ي.                   ت  ي  الم تج ال ا                                                                 بمراحة تحاا الحب  أ ب  اا بعد عمحية الت مرر ا كذلس بدرجة ارارة 


