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ABSTRACT
 Nine strains of probiotic bacteria (Bifidobacterium longum DSM 20088, Bifidobacterium angulatum DSM 20098, Lactobacillus  acidophilus DSM 20079, Lactobacillus delbrueckii subsp bulgaricus DSM 20080, Lactobacillus casei NCAIM B01137, Lactobacillus plantarum BFEL 92122, Lactobacillus gasseri ATCC 33323, Lactobacillus rhamnosus DSM 20245 and Streptococcus thermophilus DSM 20617) were tested for their tolerance to the manufacturing conditions of yoghurt and Ras cheese (i.e. heat treatments, annatto tolerance, calcium chloride resistance, salt resistance, scalding temperature resistance, effect of low and room storage temperatures and their growth characteristics in milk). 
Heat treatments dramatically decreased the free bacterial cells counts of all tested strains at 70°C and 85°C, but it completely lost their viability at 90°C. Scalding temperature (40 - 46°C) decreased variably the viable counts of tested strains with Bifidobacterium longum was the most sensitive and Lactobacillus delbrueckii subsp bulgaricus was the lowest sensitive strains. The viable count of all strains decreased gradually from 47.17 to 1.02 x108 cfu/ml during storage at 5±1°C up to 15 days while at 25°C it increased  during the first 3 days then decreased until the end of storage period (15 days) to nearly the initial (108 cfu/ml) count. The viable counts of tested bacterial strains were also decreased by the decrease of pH (less than 4), and increase in titratable acidity (>0.5%) and sodium chloride (4%) concentrations, respectively. Calcium chloride and annatto had no effect on the survival of the tested strains. However, the final viable counts of all strains subjected to all treatments, expect the heat treatment, were still within the recommended counts i.e. 106 – 107 cfu/ml of probiotic to exhibit their beneficial health effect.
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INTRODUCTION
Over the last 10 years there are increase interests for consuming the probiotic dairy foods due to the role of probiotic bacteria in human health. Lactic acid and bifidobacteria strains are considered the most beneficial organisms present in the intestinal tract. When these organisms present in sufficient numbers, it create a healthy equilibrium between beneficial and harmful microorganisms in the human gut (Shah and Lankaputhra, 2002). 

The viability and acidity resistance of probiotic bacteria are important for their survival in food and transition through the acidic conditions of the stomach. Also, potential probiotics, bacteria must be resistant to enzymatic degradation and bile salts in the small intestine (Playne, 1994; Sultana et al., 2000 and Doleyres et al., 2004).

In order to exhibit positive health effects of probiotics have to deliver in certain numbers. As a guide, the International Dairy Federation (IDF) suggested a minimum of 107 cfu of probiotics /g product should be alive at the time of consumption it has recommended that the bacteria be active and abundant in the product, and the presence at least 107 cfu/g to the date of minimum durability (Ouwehand and Salminen, 1998).

Some studies have been done to evaluate the tolerance of probiotics against low pH and high bile salt as gastrointestinal tract conditions. More investigations are required to study the survival of probiotics during processing and storage of the relating products. However, many studies have also focused on the survival of these bacteria in dairy products under different production and storage conditions. Probiotics may not survive in high required numbers when incorporated into dairy products (Kailasapathy and Rybka, 1997 and Beal et al., 2001). 

The main goal of the present study was to evaluate the effect of different manufacturing conditions of yoghurt and Ras cheese on the survival of nine strains of probiotic bacteria used in dairy products.

Materials and Methods
     Materials:
Skimmed milk powder used was extra grade-Swedish origin (Scanasir, Gothenburg, Sweden) which was purchased from local market.
Nine strains of lactic acid bacteria, including Bifidobacterium longum DSM 20088, Bifidobacterium angulatum DSM 20098, Lactobacillus acidophilus DSM 20079, Lactobacillus delbrueckii subsp bulgaricus DSM 20080, Lactobacillus casei NCAIM B01137, Lactobacillus plantarum BFEL 92122, Lactobacillus gasseri ATCC 33323, Lactobacillus rhamnosus DSM 20245 and Streptococcus thermophilus DSM 20617  were Kindly obtained from Institute of Microbiology, Federal Research Center for Nutrition and Food, Kiel, Germany.

Gas Generating Kit was obtained from Oxoid Ltd, Wade Road, Basingstoke, Hants, RG248PW, UK. Annatto (550) was obtained from Chr. Hansen Lab., Denmark and Millipore filter (0.45 µm) was obtained from Whatman Co., USA.

Methods:

Lactobaclli, streptococci and bifidobacteria strains were activated in three successive transfers in MRS, M17 and MRS supplemented with L-cysteine broth at 37ºC / 24 h, respectively with average total counts of  106-108cfu ml-1 (Abd El- Fattah, 1999). The cultures were tested for heat resistance and NaCl tolerance by the methods described by Sabikhi et al. (2010). The tolerance of the tested strains to annatto tolerance and Calcium chloride (CaCl2) were done as described by Vinderola et al. (2002). All the tested strains were examined for their resistance to scalding temperature according to Mandal et al. (2006). The cell suspensions were stored at 5±1°C and 25°C for 15 days and the viable cells were enumerated periodically at 0, 1, 2, 3, 4, 5, 10 and 15 days as mentioned by Sultana et al. (2000). The activated strains were tested for their growth characteristics in milk according to Acharya and Shah, (2002).

Results and Discussions

Effect of heat treatments on viability of probiotics:

During the manufacturing of yoghurt the heat treatments received range usually from 85 - 90°C. Also, temperatures up to 70°C are used during Ras cheese making (AbdAlla et al., 2008). For the development of probiotic yoghurt and Ras cheese, the viability of potential probiotic strains under heat treatments received was tested. Probiotic strains grown in broth media (108 cfu/ml) were exposed to 70, 85, and 90°C for 30s, cooled to room temperature (30°C), viable cells were enumerated and data was presented in Fig (1). All tested probiotic showed great losses in their viability at 70°C  as the numbers decreased from 108 cfu/ml to be 103 cfu/ml, further decreased to x10 cfu/ml at 85°C and completely lost their viability at 90°C. The current results agree with the findings of Kim et al. (2001). On the other hand, Mandal et al. (2006) reported the similar trend of decrease when the heat treatments were at 55, 60 or 65°C for 20 min, respectively. In order to avoid the great losses in the viability of probiotics in probiotic yoghurt and Ras cheese it is recommended to add cell suspension of probiotics bacteria strains after the heat treatment of milk. Food and Agriculture Organization / World Health Organization report which specifies that sold food with health claims with probiotics must contain per gram at least 106 – 107 cfu/g of viable probiotic bacteria.
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Fig (1): Effect of different heat treatments on the survival of some probiotic
             bacteria.
Effect of scalding temperature on viability of probiotics:



The scalding temperature of Ras cheese ranges between > 40°C to < 46°C which used for whey expulsion from the curd particles. The effect of scalding temperature on the viability of tested probiotic strains was investigated (Fig 2). All strains showed a slight loss in their viability when exposed to 40 and 45°C, with a maximum decrease of 5.68 % of Lb. gasseri count at 45°C. By increasing the temperature up to 55°C the decrease was more pronounced but the remaining viable numbers within the recommended range for probiotics dairy product by FAO/WHO (2001). These results concur that obtained by El-Dieb et al. (2009) and FAO/WHO (2001). 
Effect of storage at low temperature (~ 5°C) and room temperature (~ 25°C):


The effect of storage at low temperature on the survival of a probiotic strains is shown in Fig (3). The results indicated that the viable counts of all tested probiotics declined slightly during the first 3 days of cold storage (~ 5°C), and then markedly decreased during further 10 days of storage. On the other hand, the viable counts of tested probiotics storage at 25°C highly increased during the first 3 days, and then declined steadily up to 15 days of storage. This could be attributed to the effect of the metabolites during the growth and activity of probiotics during storage particularly at low temperature (~ 5°C) (Gilliland and Lara, 1998). 


All over the other storage periods at ~5 or ~25°C the viable counts of tested bifidobacterium strains were within the recommended numbers (106 – 107 cfu/ml) needed for probiotic to exhibit their claimed health benefits. These results were in agreement with El-Dieb et al. (2009) and FAO/WHO (2001).
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Fig (2): Effect of different scalding temperatures on the viability of some probiotic 
             bacteria strains (count x 108 cfu/ml).
Effect of salt concentrations on the viability of probiotics:



Data of Table (1) implies that there was a negative relationship between the viable counts of all tested microorganisms and salt concentration during the incubation time up to 3hr. The viable cell counts of all tested probiotics decreased markedly by increasing the salt concentration from 0.0 to 4.0 %. The reason for this decrease could be attributed to the increase the osmolality of medium as a result of increasing salt concentration (Jorgensen et al., 1994). Also, the survival of Lb. acidophilus decreased with increasing sodium chloride level greater than 3.0 % w/w, the obtained results agree with that of Gomez et al. (1998).

Str. thermophilus was highly affected (2.7 x 108 cfu/ml) while Lb. rhamnosus was the slightly affected (10.6 x 108 cfu/ml) by the NaCl concentration among the tested strains. These results are in agreement with that recorded by El-Dieb et al. (2009).  
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Fig (3 a&b): Effect of different storage temperatures on the survival of some
                      probiotic bacteria strains (count x108 cfu/ml).
	Table (  1  ): Effect of different sodium chloride concentrations on the 
                      viability of some probiotic bacteria strains (count x 108 cfu/ml).
 

	Probiotic strains
	Na Cl %
	Incubation times 

	
	
	0
	1hr
	2hr
	3hr

	
	
	Total count
	Total count
	%
	Total count
	%
	Total count
	%

	Lactobacillus plantarum
	Zero
	15.32
	14.17
	 -
	16.52
	- 
	19.23
	- 

	
	1
	 
	13.95
	1.55
	12.68
	23.22
	10.88
	43.40

	
	2
	 
	12.43
	12.26
	10.73
	35.03
	9.43
	50.94

	
	4
	 
	10.17
	28.25
	7.95
	51.88
	5.55
	71.14

	Lactobacillus acidophilus
	Zero
	21.62
	20.93
	-
	23.85
	-
	25.40
	- 

	
	1
	 
	20.65
	1.34
	18.40
	22.85
	16.27
	35.96

	
	2
	 
	18.50
	11.61
	16.75
	29.77
	13.77
	45.80

	
	4
	 
	16.88
	19.33
	13.95
	41.51
	10.60
	58.27

	Lactobacillus rhamnosus
	Zero
	24.37
	23.97
	 -
	26.05
	- 
	28.48
	- 

	
	1
	 
	23.00
	4.05
	21.55
	17.27
	19.95
	29.95

	
	2
	 
	21.80
	9.05
	19.70
	24.38
	16.83
	40.89

	
	4
	 
	19.43
	18.93
	16.18
	37.88
	11.95
	58.04

	Lactobacillus casei
	Zero
	21.02
	19.47
	-
	21.92
	-
	24.10
	- 

	
	1
	 
	19.02
	2.33
	17.02
	22.37
	15.10
	37.34

	
	2
	 
	17.28
	11.23
	15.40
	29.74
	13.47
	44.12

	
	4
	 
	16.00
	17.82
	12.13
	44.65
	10.25
	57.47

	Lactobacillus delbrueckii subsp bulgaricus
	Zero
	21.38
	20.82
	- 
	23.68
	- 
	25.37
	 -

	
	1
	 
	19.95
	4.18
	17.78
	24.90
	15.88
	37.39

	
	2
	 
	18.03
	13.38
	16.13
	31.87
	13.55
	46.59

	
	4
	 
	16.53
	20.59
	13.97
	41.02
	11.53
	54.54

	Lactobacillus gasseri
	Zero
	15.80
	15.05
	-
	17.95
	-
	19.73
	- 

	
	1
	 
	14.45
	3.99
	12.95
	27.86
	11.20
	43.23

	
	2
	 
	13.43
	10.74
	10.40
	42.06
	8.15
	58.69

	
	4
	 
	10.68
	29.01
	8.72
	51.44
	5.90
	70.10

	Bifidobacterium longum
	Zero
	24.68
	23.73
	- 
	25.47
	- 
	27.95
	- 

	
	1
	 
	22.70
	4.34
	19.92
	21.80
	17.53
	37.27

	
	2
	 
	20.40
	14.03
	17.38
	31.75
	15.58
	44.25

	
	4
	 
	17.85
	24.78
	14.90
	41.50
	10.92
	60.94

	Bifidobacterium angulatum
	Zero
	20.52
	19.53
	-
	21.50
	-
	23.72
	- 

	
	1
	 
	18.53
	5.10
	16.58
	22.87
	14.40
	39.29

	
	2
	 
	16.85
	13.72
	13.80
	35.81
	10.92
	53.98

	
	4
	 
	15.50
	20.63
	11.60
	46.05
	7.98
	66.34

	Streptococcus thermophilus
	Zero
	15.92
	13.93
	- 
	16.75
	 -
	19.13
	- 

	
	1
	 
	13.17
	5.48
	11.65
	30.45
	10.12
	47.12

	
	2
	 
	11.38
	18.28
	9.13
	45.47
	6.93
	63.76

	
	4
	 
	8.50
	38.98
	7.70
	54.03
	2.70
	85.89


Effect of acidity and pH:



One of the major problems associated with the use of probiotic cultures in fermented milk production is the lack of acid tolerance of some strains or the low survival of the organisms at low pH. The effect of acidity on the viability of the tested strains was presented in Fig (4).



During incubation up to 4 days the titratable acidity gradually increased with parallel decrease in pH. The counts of all tested probiotics generally increased during the first 3 days.  Lb. bulgaricus recorded the higher viable counts (193.67 cfu/g) among tested probiotics at pH 3.15 with acidity of 0.97 %. However, the viable counts of all tested organisms were dramatically decreased in the fourth day of incubation at pH≤ 4.
 It is evidence from the obtained results that the survival of the tested probiotic strains was lower at pH< 3.0 and high acidity more than 0.6%. The obtained results were in agreement with that of El-Died et al. (2009).


Generally, the viable counts of all tested strains remained at 108 cfu/g within the desirable number recommended for probiotic effect after 4 days of incubation (37°C) at pH down to 4 and acidity at 0.6%.
Calcium chloride and annatto resistance:



From such study there was no effect concluded either for calcium chloride or annatto on different studied strains under Ras cheese making conditions (Table 2 and 3). Also, there was no effect for annatto concentrations up to 0.035% v/v. The current results agree with the findings of Lin and Young (2000) and Vinderola et al. (2002) .
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Fig (4): Growth rate of some probiotic bacteria strains during incubation (count x 108 cfu /ml) at 37°C.

Table (  2  ): Effect of  different calcium chloride concentrations on the viability 

                     of some probiotic bacteria strains (count x 108 cfu/ ml).
	Probiotic strains
	Ca Cl2 %
	Incubation times

	
	
	0
	1hr
	2hr
	3hr

	
	
	Total count
	Total count
	%
	Total count
	%
	Total count
	%

	Lactobacillus plantarum
	Zero
	23.70
	22.30
	-
	24.50
	-
	26.13
	-

	
	0.02
	
	22.30
	0.00
	24.48
	0.08
	26.05
	0.31

	
	0.05
	
	22.20
	0.45
	24.40
	0.41
	26.00
	0.50

	
	0.1
	
	22.20
	0.45
	24.40
	0.41
	26.00
	0.50

	Lactobacillus acidophilus
	Zero
	17.60
	16.88
	-
	18.68
	-
	21.20
	-

	
	0.02
	
	16.75
	0.77
	18.53
	0.80
	21.15
	0.24

	
	0.05
	
	16.75
	0.77
	18.50
	0.96
	21.15
	0.24

	
	0.1
	
	16.75
	0.77
	18.50
	0.96
	21.10
	0.47

	Lactobacillus rhamnosus
	Zero
	24.33
	22.58
	-
	24.35
	-
	26.68
	-

	
	0.02
	
	22.50
	0.35
	24.35
	0.00
	26.65
	0.11

	
	0.05
	
	22.50
	0.35
	24.30
	0.21
	26.65
	0.11

	
	0.1
	
	22.50
	0.35
	24.30
	0.21
	26.65
	0.11

	Lactobacillus casei
	Zero
	28.83
	27.08
	-
	30.43
	-
	34.28
	-

	
	0.02
	
	26.80
	1.03
	30.30
	0.43
	34.20
	0.23

	
	0.05
	
	26.80
	1.03
	30.30
	0.43
	34.20
	0.23

	
	0.1
	
	26.70
	1.40
	30.30
	0.43
	34.05
	0.67

	Lactobacillus delbrueckii subsp bulgaricus
	Zero
	26.65
	25.40
	-
	26.95
	-
	31.58
	-

	
	0.02
	
	25.40
	0.00
	26.93
	0.07
	31.55
	0.09

	
	0.05
	
	25.30
	0.39
	26.93
	0.07
	31.55
	0.09

	
	0.1
	
	25.30
	0.39
	26.90
	0.19
	31.50
	0.25

	Lactobacillus gasseri
	Zero
	23.45
	22.53
	-
	24.63
	-
	28.78
	-

	
	0.02
	
	22.50
	0.13
	24.63
	0.00
	28.75
	0.10

	
	0.05
	
	22.50
	0.13
	24.50
	0.53
	28.73
	0.17

	
	0.1
	
	22.40
	0.58
	24.50
	0.53
	28.60
	0.63

	Bifidobacterium longum
	Zero
	18.65
	16.13
	-
	19.60
	-
	22.63
	-

	
	0.02
	
	16.08
	0.31
	19.55
	0.26
	22.50
	0.57

	
	0.05
	
	16.05
	0.50
	19.55
	0.26
	22.50
	0.57

	
	0.1
	
	16.00
	0.81
	19.30
	1.53
	22.45
	0.80

	Bifidobacterium angulatum
	Zero
	19.53
	17.65
	-
	20.03
	-
	23.68
	-

	
	0.02
	
	17.58
	0.40
	19.85
	0.90
	23.65
	0.13

	
	0.05
	
	17.53
	0.68
	19.85
	0.90
	23.63
	0.21

	
	0.1
	
	17.50
	0.85
	19.85
	0.90
	23.60
	0.34

	Streptococcus thermophilus
	Zero
	23.43
	17.20
	-
	18.58
	-
	22.78
	-

	
	0.02
	
	17.10
	0.58
	18.55
	0.16
	22.73
	0.22

	
	0.05
	
	17.10
	0.58
	18.50
	0.43
	22.70
	0.35

	
	0.1
	
	17.10
	0.58
	18.50
	0.43
	22.60
	0.79


	Table (  3  ): Effect of  different annatto concentrations on the viability 

                      of some probiotic bacteria strains (count x 108 cfu/ ml).
                  

	Probiotic strains
	Annatto
%
	Incubation times 

	
	
	0
	1hr
	2hr
	3hr

	
	
	Total count
	Total count
	%
	Total count
	%
	Total count
	%

	Lactobacillus plantarum
	Zero
	25.90
	25.15
	 -
	27.53
	 -
	29.60
	 -

	
	0.015
	 
	25.15
	0.00
	27.50
	0.11
	29.60
	0.00

	
	0.025
	 
	25.10
	0.20
	27.50
	0.11
	29.60
	0.00

	
	0.035
	 
	25.00
	0.60
	27.40
	0.47
	29.60
	0.00

	Lactobacillus acidophilus
	Zero
	25.40
	24.15
	- 
	26.30
	 -
	28.10
	- 

	
	0.015
	 
	24.15
	0.00
	26.20
	0.38
	28.00
	0.36

	
	0.025
	 
	24.10
	0.21
	26.10
	0.76
	27.90
	0.71

	
	0.035
	 
	24.10
	0.21
	26.00
	1.14
	27.90
	0.71

	Lactobacillus rhamnosus
	Zero
	27.63
	26.73
	- 
	29.08
	 -
	31.28
	 -

	
	0.015
	 
	26.60
	0.49
	28.90
	0.62
	31.20
	0.26

	
	0.025
	 
	26.50
	0.86
	28.80
	0.96
	31.10
	0.58

	
	0.035
	 
	26.50
	0.86
	28.76
	1.10
	31.10
	0.58

	Lactobacillus casei
	Zero
	19.40
	18.45
	- 
	19.98
	- 
	28.10
	 -

	
	0.015
	 
	18.40
	0.27
	19.90
	0.40
	28.00
	0.36

	
	0.025
	 
	18.25
	1.08
	19.80
	0.90
	28.00
	0.36

	
	0.035
	 
	18.20
	1.36
	19.78
	1.00
	27.90
	0.71

	Lactobacillus delbrueckii subsp bulgaricus
	Zero
	23.18
	22.73
	 -
	24.50
	 -
	26.05
	- 

	
	0.015
	 
	22.70
	0.13
	24.40
	0.41
	26.00
	0.19

	
	0.025
	 
	22.60
	0.57
	24.20
	1.22
	25.90
	0.58

	
	0.035
	 
	22.60
	0.57
	24.10
	1.63
	25.80
	0.96

	Lactobacillus gasseri
	Zero
	18.45
	18.16
	- 
	20.08
	- 
	21.98
	 -

	
	0.015
	 
	18.15
	0.06
	20.00
	0.40
	21.75
	1.05

	
	0.025
	 
	18.15
	0.06
	20.00
	0.40
	21.75
	1.05

	
	0.035
	 
	18.10
	0.33
	20.00
	0.40
	21.60
	1.73

	Bifidobacterium longum
	Zero
	18.70
	17.95
	 -
	20.13
	- 
	21.10
	- 

	
	0.015
	 
	17.90
	0.28
	20.08
	0.25
	21.10
	0.00

	
	0.025
	 
	17.80
	0.84
	20.05
	0.40
	20.90
	0.95

	
	0.035
	 
	17.75
	1.11
	20.00
	0.65
	20.90
	0.95

	Bifidobacterium angulatum
	Zero
	20.48
	19.98
	- 
	21.15
	-
	22.20
	- 

	
	0.015
	 
	19.75
	1.15
	21.08
	0.33
	22.10
	0.45

	
	0.025
	 
	19.70
	1.40
	21.05
	0.47
	22.10
	0.45

	
	0.035
	 
	19.70
	1.40
	21.00
	0.71
	22.10
	0.45

	Streptococcus thermophilus
	Zero
	20.35
	19.90
	- 
	21.43
	- 
	22.68
	 -

	
	0.015
	 
	19.78
	0.60
	21.30
	0.61
	22.60
	0.35

	
	0.025
	 
	19.70
	1.01
	21.30
	0.61
	22.50
	0.79

	
	0.035
	 
	19.70
	1.01
	21.26
	0.79
	22.45
	1.01


Conclusions: 
From the present study it could be concluded that all tested nine probiotic strains can survive at the different manufacturing conditions of yoghurt and Ras cheese except the heat treatment of milk. For the all other manufacturing treatments the final counts of viable cells of the tested strains were within the suggested count for probiotic bacteria to achieve the claimed health benefits according to FAO/WHO (2001) and Karimi et al. (2012).
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الملخص العربي
نمو وتحمل بعض سلالات البكتريا الداعمة للحيوية لظروف التصنيع في كل من الزبادي و الجبن الراس 
في هذه الدراسة تم اختبار تسع سلالات من (Bifid. longum DSM 20088, Bifid. angulatum DSM 20098, Lb. acidophilus DSM 20079, Lb. delbrueckii subsp bulgaricus DSM 20080, Lb. casei NCAIM B01137, Lb. plantarum BFEL 92122, Lb. gasseri ATCC 33323, Lb. rhamnosus DSM 20245 and Str. thermophilus DSM 20617 ) من حيث القدرة على تحمل معاملات التصنيع في كل من الزبادي و الجبن الراس (تشمل المعاملات الحرارية، درجات حرارة السمط، درجات حرارة التبريد الخاصة بالتخزين ودرجات حرارة الغرفة، تركيز الملح، تأثير إضافة المادة الملونة، تأثير كلوريد الكالسيوم وتأثير الحموضة والـ pH ) وقد أوضحت نتائج تأثير درجات الحرارة عند 70°م ، 85 °م على خفض الأعداد الحية (حيث أصبحت 310 مستعمرة متكونة لكل مل ، 10 مستعمرة متكونة لكل مل على التوالي) ولكن عند درجة حرارة 90°م اختفت الخلايا الحية تماما. وقد أثرت درجات حرارة السمط على تقليل الأعداد الحية للبكتريا المختبرة محل الدراسة وكان  Bifid. longum أكثر الميكروبات تأثرا بينما كان Lb. bulgaricus الأقل تأثرا، بينما التخزين على درجة حرارة 5±1 °م أدت إلى تقليل الأعداد الحية من الخلايا تدريجيا وأدى التخزين على درجة حرارة 25 °م إلى زيادة أعداد الخلايا الحية خلال الثلاث أيام الأولى ثم تناقصت مرة أخرى.  وكانت كل الأعداد الحية في نهاية التخزين في مستوى الأعداد في نقطة البداية. الأعداد الحية للبكتريا محل الدراسة قلت أيضا نتيجة لتأثير الـ pH، الحموضة وتركيز كلوريد الصوديوم وكان التأثير ملموسا على الـ  pHاقل من 4، وعلى الحموضة اكبر من 0,5 % وتركيز ملح 4 ٪. وعلى الجانب الأخر لم يكن لكلوريد الكالسيوم و الاناتو اى تأثير ملموس على أعداد الخلايا الحية.
عموما معاملات التصنيع المختلفة محل الدراسة (باستثناء المعاملات الحرارية) أثرت على مقاومة الخلايا الحية تدريجيا ولكن العدد النهائي للخلايا الحية كانت في حدود الأعداد المطلوبة (610 -   710 مستعمرة متكونة لكل جم) للحصول على الفائدة و التأثير الصحي المعنى بها.
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