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Assigning the Probiotic Potential of Lactic Acid Bacteria Recovered 
from Popular Egyptian Fermented Artisanal Dairy Products

Various artisanal dairy products such as kariesh cheese, Laban Rayeb (a type of fermented fluid milk), zabady 
(a type of artisanal yoghurt), Butter milk and soured cream (a type of cream separted from skim milk after 
overnight natural fermentation of milk in earthenware pots) are poular for human consumption in Egypt. 
However, they are manufactured from raw milk depending on natural fermentation by wild microflora without 
guaranteed heat treatment processing or addition of permissible additives. Thus, the current study included 
the microbiological investigations on 50 samples of each of afore-mentioned products (total of 250 samples) 
primarily to isolate and discriminate different lactic acid bacteria (LAB) flora and secondly to search for some 
LAB to be further considered as a probiotic culture. Accordingly, several characteristics were investigated 
including, their ability to resist and survive gastrointestinal tract conditions represented in gastric acidity (pH 
3) and duodenal bile acids, and at the same time, ability to produce antimicrobial substances such as organic 
acids (lactic acid), hydrogen peroxide and diacetyl. At the same time, the isolates were tested for having 
safety or non-pathogenicity, which principally includes non-harboring of antibiotic resistance (AR) features 
or blood hemolysis activity. Three important technological properties including the salt tolerance, β-galactosi-
dase production and milk acidification ability were tested for selected isolates as important features needed for 
optimum fermentation by LAB as starter or non-starter cultures that can be incorporated in dairy processing. 
Finally, the LAB strains were tested as inhibitors for bacteria of food-safety concern such as Staphylococcus 
aureus, Escherichia coli, Pseudomonas aeruginosa and Klebsiella pneumoniae. Our results showed that the 
examined fermented artisanal dairy products proved to harbor a wide variety of LAB microflora. After screen-
ing the probiotic, technological and safety related properties of 40 selected LAB isolates from examined 
products, 5 strains were proven to meet all required criteria, thus could be tested in future studies as promising 
strains to be incorporated in manufacture of various dairy products as starter and non-starter cultures.
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INTRODUCTION

Among typical artisanal dairy products in Egyptian rural areas 
and villages, Karish cheese, artisanal yoghurt (known as Zabady), 
Laban Rayeb (a type of fermented liquid milk) and soured cream 
(a type of cream separted from skim milk after overnight natural 
fermentation of milk in earthenware pots) are extensively manu-
factured and are desired by a wide variety of consumers. 

Karish cheese is a type of acid-coagulated cheeses made 
from defatted or skim milk in a special earthenware pots on 
which the partly skimmed milk sours and clots (Baraheem et al., 
2007; Abou-Donia, 2008; Alnakip, 2009; Korish and Abd Elhamid, 
2012). Later, the curd is poured onto a special mat which is tied 
and hung with its contents to allow the drainage of the whey 
over a period of 2-3 days until the desired texture of the cheese is 
obtained. Finally, the cheese is salted and cut into suitable pieces 
to be left for a few hours in the mat till no more whey drains out. 
Karish cheese can be ready to be consumed as a “fresh Karish” 
within 1-2 weeks or can be pickled in brine earthenware pots; 
the so called “Mish cheese” to maintain a valid shelf-life for up 
to a year (Abou-Donia, 1986; Baraheem et al., 2007; Abou-Donia, 
2008). This cheese is one of the most popular types of soft cheese 
consumed in Egypt, especially in the countryside and among ath-
letics owing to its high protein content (30%), low fat and low-

ered price (Ahmed et al., 2005; Abou-Donia, 2008; Alnakip, 2009; 
Korish and Abd Elhamid, 2012). Actually, the quantity of Karish 
cheese produced in Egypt, is unknown, however, it is believed 
that about 50% of the total milk produced is utilized for its man-
ufacturing (Baraheem et al., 2007). 

On the other hand, artisanal yoghurt is manufactured by var-
ious producers via inoculation of previously boiled milk with old 
yoghurt either from commercial factories or yoghurt produced 
locally from the previous days at the same processing unit (Al-
nakip, 2009). Thus, it differs from commercial yoghurt in the 
purity of starter as its manufacture not include the addition of 
starters in their pure form. Such method of production of artis-
anal yoghurt not guarantee the purity and the safety of starter as 
additive fermentation inoculum.

As inferred from production process, production facilities are 
quite primitive, the incubation conditions of those products are 
relatively uncontrolled accompanied with lack of strict hygienic 
measures and secure thermal treatment. Therefore, a wide va-
riety of natural microflora particularly; lactic acid bacteria (LAB), 
are existing and contributing to fermentation process (Fahmy 
andYoussef., 1978; Dufour and Collin, 1995; El-Soda et al., 2003; 
El-Baradei et al., 2007; El-Baradei et al., 2008; Alnakip, 2009). 

LAB are a group of Gram-positive non-sporing, non-respiring 
cocci or rods that are widely distributed in nature and mainly 
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characterized by producing lactic acid as a major end product 
during the fermentation of carbohydrates (Axelsson, 2004). LAB 
represent 20-30% of total bacterial count in raw milk, but several 
factors as production conditions, breeding, season and the ani-
mal origin greatly affect their abundance and diversity (Gaya et 
al., 1999; Drakoularakou et al., 2003; Verdier-Metz et al., 2009). 
However, only LAB belonging to beneficial and nonpathogenic 
genera have traditionally been used in the food industry. From 
a practical, dairy-technology point of view, the following genera 
are considered the principally used LAB: Enterococcus, Lactococ-
cus, Pediococcus, Lactobacillus, Leuconostoc and Streptococcus. 

Currently, a great attention is arising towards healthy func-
tional foods which combine both desirable aromatic characteris-
tics and having microorganisms having health-promoting effects; 
the so called “Probiotics” (Zhang et al., 2003; Abou-Donia, 2008). 
In this sense, fermented dairy products are largely occupying ad-
vanced rank in consumers’ interest globally. In Egypt particularly, 
the raw milk is frequently incorporated in manufacture of several 
artisanal dairy products such as kariesh cheese and artisanal yo-
ghurt, mainly without heat-treatment or addition of permissible 
additives. The process is mainly dependent on the fermentation 
process adopted by existed wild lactic acid bacteria (LAB) flo-
ra, which include various types of beneficial probiotic bacteria 
(Abou-Donia, 2004; El-Baradei et al., 2008; Alnakip et al., 2016).

Probiotic as a term describes a group of microorganisms 
possessing beneficial potential for the host when taken in prop-
er doses (FAO/WHO, 2007). The guidelines accredited by FAO/
WHO for evaluating probiotics in foods impose that proper in 
Vitro investigations applied to guarantee their efficacy and public 
safety. There are many LAB strains that had been reported gener-
ally regarded as safe’ (GRAS) status and used widely in commer-
cial dairy products. Accordingly, to be considered as a probiotic 
strain, several properties must be possessed by bacterial strain 
including their ability to survive and resist gastrointestinal tract 
(GIT) conditions represented in gastric acidity and duodenal bile 
salts (Holzapfel et al., 1998), have pathogen antagonizing or com-
petitor mechanisms via production of antimicrobial compounds 
such as organic acids (as lactic A., acetic A.), hydrogen peroxide, 
diacetyl, bacteriocins and bacteriocin-like compounds (Saarela et 
al., 2000), and possess a strong adhesive ability to intestinal epi-
thelium (Monteagudo-Mera et al., 2012). Concurrently, safety of 
probiotic strain is a non-debatable concept, which principally in-
cludes non-harboring of antibiotic resistance or virulence factors 
(Monteagudo-Mera et al., 2011; Monteagudo-Mera et al., 2012).

Because the screening of microbial population in raw milk 
and artisanal dairy products is considerably neglected in Egypt 
and as a consequence of the potential role of lactobacilli in dairy 
industry, the aims of current study were isolation and typing of 
LAB from some artisanal fermented dairy products marketed in 
Egypt, testing for probiotic properties of selected LAB strains 
based on both resistance to gastrointestinal conditions and hav-
ing antimicrobial activities, ensuring the human safety of selected 
LAB isolates through lack of antibiotic resistance and virulence 
factors and finally testing for the technological properties of iso-
lates.

MATERIALS AND METHODS

Collection of samples

A total of 250 samples of artisanal fermented dairy prod-
ucts including Kariesh cheese, Laban Rayeb, artisanal yoghurt 
(Zabady), Butter milk and soured cream (50 samples of each) 
were aseptically sampled from AlSharkia governorate markets, 

Egypt during the period from Decembre 2021 till Febraury 2023. 
All samples were aseptically collected in sterile containers and 
transported rapidly in a 4°C vehicle-mounted refrigerator to Lab-
oratory of Food Control Department, Faculty of Veterinary Medi-
cine, Zagazig University to be microbiologically examined within 
few hours acc. to accredited recommended guidelines. 

Isolation of LAB and preliminary identification

The collected samples were adequately prepared and serially 
diluted according to recommended guidelines described by IDF 
(1992), Wehr and Frank (1992). Accordingly, 1 ml of each of La-
ban Rayed and Butter milk samples were mixed with 9 ml sterile 
distilled water and undergone serial dilution to be ready for cul-
ture. Meanwhile, for Kariesh cheese, zabady and soured cream, 
11 grams of each sample were homogenized and thoroughly 
mashed in 99 ml of 0.1% sterile peptone water (40°C) inside a 
clean sterile mortar under sterile condition. After the mixture be-
come homogenous, 1 ml from the solution was used for prepa-
ration of decimal dilution as previously described for laban rayeb 
and butter milk samples.

Following the serial dilution, 0.1 mL of each dilution was 
spread plated in duplicates on de Man, Rogosa, and Sharpe agar 
(MRS) (Difco Labs, Detroit, MI) adjusted to pH of 5.5 (De Man et 
al., 1960). MRS Plates were incubated anaerobically (BBL Gas pak 
plus Anaerobic Sys.) at 30°C for 48 h. Three colonies with distinct 
morphological differences were selected from each plate and fur-
ther purified by re-streaking two successive times on fresh MRS 
plates. All isolates were maintained as frozen cultures in MRS 
broth and 50% glycerol at -20°C (Alnakip et al., 2016) for further 
investigations. The isolates were identified primarily based on 
Gram staining followed by biochemical identification based on 
Catalase, pH tolerance, Kliger’s Iron Agar, Phenol tolerance, NaCl 
tolerance, sugar fermentation (Glucose, fructose, sucrose, xylose 
and lactose) and Casein digestion tests

Testing of probiotic properties for selected Lactobacillus sp. isolates 
(Prasad et al., 1998; Kamal et al., 2018)

The following tests were applied to 40 isolates corresponding 
to Pediococcus pentosaceus (n=5), Lc. lactis (n=5), Lb. plantarum 
(n=5), Lb. rhamnosus (n=5), Lb. casei (n=5), Lb. brevis (n=5), Lb. 
acidophillus (n=5) and Lb. fermentum (n=5) species; isolated from 
different products and selected randomly, to confirm their pos-
session for probiotic properties.

Acidic pH tolerance

After cultivating LAB isolate overnight in MRS broth, bacterial 
pellets were harvested by centrifugation at 5000 rpm for 10 min 
followed by washing once in phosphate-saline buffer (pH 7.2). 
Simulated gastric juice acidity was carried out by adjusting the 
pH of different sterile MRS broth tubes to 2.0, 2.5 and 3.0 with 
concentrated HCl. Re-suspension of bacterial cells was done in 
different-pH MRS broth tubes followed by incubation at 37°C for 
3 h. For screening tolerance, aliquots of 1 mL of different-pH MRS 
broth were taken periodically each hour for the determination of 
total viable count.

Bile salts tolerance

The bile tolerance for LAB isolates was determined by inoc-
ulation of 1 mL from over-night incubated MRS into MRS broth 
containing bile (0.3% w/v). The mixture was incubated at 37°C for 
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4 h. without agitation. For the tolerance assay, aliquots of 1 mL 
were removed each hour for determination of total viable count.

Determination of antimicrobial production (lactic acid, hydro-
gen peroxide and Diacetyl production capabilities) (AOAC, 1990)

For these measurements, the isolates were grown on MRS 
broth for 72 hours and samples taken at 12 hours interval. 

Lactic acid

To 25 ml of broth culture of selected isolate, 3 drops of phe-
nolphthalein were added as indicator. From the burette 0.1 N 
NaOH was slowly added to the sample until pink color appeared. 
Each ml of 0.1 NaOH is equivalent to 90.08 mg of lactic acid. 

Hydrogen peroxide

Twenty-five milliliters of dilute sulphuric acid were added 
to 25 ml of the broth culture of the tested isolate. Titration was 
carried out with 0.1N potassium permanganate. Each ml of 0.1N 
potassium permanganate is equivalent to 1.070 mg of H202. The 
decolourization of the sample was regarded as an end point. 

Diacetyl

Twenty five milliliters of broth cultures were transferred into 
conical flasks and 7.5ml of hydroxylamine solution were used for 
the residual titration. The flasks were titrated with 0.1N HCl to a 
greenish-yellow end point using bromophenol blue as indicator. 
The equivalence factor of HCl to diacetyl is 21.5 mg.

 
Cell free supernatant (CFS) preparation and treatments

LAB isolates were anaerobically grown on MRS broth at 37 
oC for 48 h. Incubated broths were then centrifuged (5000 rpm 
at 4°C for 10 minutes) and filtered using 0.45 µm pore membrane 
(Millipore). CFS kept refrigerated until further use. For exclusion 
of inhibitory effect of produced organic acids, CFS were initial-
ly neutralized using sterile 0.1N NaOH and named neutralized 
CFS (nCFS). To determine whether H2O2 and/ or bacteriocins have 
contributed to LAB’s antimicrobial effect, CFS was divided into 
two portions; one was heated at 80°C for 10 min (hCFS) and the 
second was treated with proteolytic enzymes (pCFS) (trypsin, 
proteinase K and alpha chemotrypsin, 1 mg/mL) (Nair and Suren-
dran 2000).

Antibacterial activity for LAB isolates (Kamal et al., 2018)

Pathogenic Staphylococcus aureus (S. aureus), Escherichia coli 
(E. coli), Pseudomonas aeruginosa (Ps. aeruginosa) and Klebsiella 
pneumoniae (K. pneumoniae) (previously isolated and molecular-
ly identified based on 16s rRNA GS (Alnakip, 2014; Sánchez-Ru-
bio et al., 2016; Kamal et al., 2018) were used as indicator strains. 
The bacterial strains were inoculated into brain heart infusion 
broth (BD, Difco) and incubated at 37°Cfor 24 h prior to their 
incorporation.

The agar well diffusion method was used to detect the anti-
bacterial property of the LAB isolates. One ml of each indicator 
organism was inoculated into Muller Hinton agar maintained at 
50°C and then poured into a petri dish. After solidification, Wells 
(5 mm diameter) were cut and 35μl of cell-free supernatant (CFS) 
from each LAB isolate were added to each well. Cell-free super-
natant CFS was prepared as follows: one ml. of LAB isolate was 
cultured overnight in 20 ml MRS broth then 1 ml. culture was 
sub-cultured overnight in 20 ml MRS broth. Cells were removed 

by centrifuging at 14,000 g for 5 min. The supernatant was fil-
tered. Petri dishes were incubated at 37°C for 24 hrs. The anti-
bacterial activity was determined by measuring the clear zone 
around the wells. Inhibitions zones indicated that isolates were 
able to produce antibacterial substances. In order to rule out 
possible inhibition effects by acidity, The CFS of these isolates 
were neutralized to pH 6 with 1 M NaOH. 35 μl of neutralized CFS 
were filtered and added to each well. Petri dishes were incubated 
at 37°C for 24 h. To determine whether H2O2 and/ or bacteriocins 
contributed to the inhibition of bacteria by LAB, Neutralized CFS 
were divided into two portions. One portion was heated at 80°C 
for 10 min. and the second was treated with proteolytic enzymes 
(trypsin, proteinase K and alpha chymotrypsin) (1 mg/ml).

Testing for the technological properties of selected LAB Isolates

Milk acidification ability

Acidification capability for an isolate was determined by the 
change in pH (ΔpH) during time. Fifty mL of UHT skim milk was 
inoculated with 1% of LAB culture (106 cfu/ ml) and incubated at 
37°C. The pH was measured using a pH-meter (Micro pH). The 
acidification value was calculated as the difference between the 
value immediately after inoculation and values after incubation 
(ΔpH = pH zero time – pH at time). The LAB isolates were con-
sidered as fast, medium or slow acidifying when a ΔpH of 0.4 U 
was achieved after 3, 3-5 and > 5 h, respectively (Lombardi et al., 
2002, Ayad et al., 2004).

Salt resistance

MRS broth tubes containing 4% sodium chloride were inoc-
ulated with a loopful of 18 h. active culture of a selected isolate. 
The tubes were incubated at 37°C and the growth was observed 
after 48 h.

Study of β-Galactosidase production

20 mg/ml stock solution of X-Gal in dimethyl sulfoxide 
(DMSO) was Prepared. X-Gal stock solution was added to the 
molten agar at 45°C (5 ml./1liter). Active cultures (16-18 h) were 
spotted on modified MRS agar medium (lactose was used in-
stead of glucose as a carbon source) and the plates were incu-
bated at 37°C for 48 h anaerobically. Appearance of blue colonies 
indicated positive results.

Testing of safety-related properties for LAB isolates

The examination of safety-related properties for selected LAB 
isolates was assessed as previously described (Prasad et al., 1998; 
Bernardeau et al., 2008; Verdenelli et al., 2009; Gheytanchi et al., 
2010; Sireswar et al., 2017; Kamal et al., 2018; Alnakip et al., 2019) 
based on the following criteria:

Hemolytic activity

The assessment of possessing blood hemolysis activity was 
evaluated on Columbia agar plates (Oxoid) supplemented with 
5% sheep blood which were incubated at 37°C for 24 h (Lombardi 
et al., 2004, De Vuyst and Leroy, 2007). 

Antibiotic resistance of LAB isolates

The isolates were inoculated into MRS broth individually and 
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incubated at 37°C for 24 h. MRS agar were inoculated by the cul-
tures of LAB isolates (106 CFU/ml), mixed well, poured into ster-
ile Petri plates and allowed to solidify. Different antimicrobials 
discs were placed and pressed on the top of the MHA plates. The 
plates were incubated at 37°C overnight (Alnakip et al., 2023). 
The absence of a growth inhibition zone around discs indicated 
resistance.

Statistical analysis

All experiments were done in triplicates. Significant differenc-
es were considered at p value of < 0.05. Results were descriptively 
analyzed using SAS software. Results were reported as Mean val-
ue ± Standard error of mean.

RESULTS AND DISCUSSION

Since ancient times, the Egyptian dairy markets in rural areas 
and villages have been characterized by the permanent presence 
of artisanal fermented dairy products. The manufacture process 
of such dairy products is primitive without addition of any starter, 
meanwhile the fermentation process is mainly dependent on na-
tive wild microflora (Fahmy and Youssef., 1978; Dufour and Collin, 
1995; El-Soda et al., 2003; El-Baradei et al., 2007; El-Baradei et al., 
2008; Alnakip, 2009, Alnakip et al., 2023). The nature of artisanal 
dairy products, often varied between different areas depending 

on the local indigenous microflora, particularly LAB. The compo-
sition of LAB in the previously studied dairy products in certain 
region differed from similar styles of same products produced 
elsewhere, pointing to the importance of natural contamination 
by native inhabitant flora from specific geographical localities (Al-
nakip et al., 2016). Interestingly, strict European food safety law 
had resulted in lowering flexibility in food production and would 
finally lead to the disappearance of a number of geographical 
and artisanal dairy products and their related indigenous M.Os 
(Hawaz, 2014; Alnakip et al., 2016).

Isolation and screening of microorganisms from naturally 
occurring environments is the most powerful means for obtain-
ing useful isolates for commercial and research purposes. Some 
characteristics of LAB such as texture and flavor formation are 
very important to the food industry due to their applicability for 
a variety of products. The dairy industry used well-defined single 
strain or multiple strain starter cultures to obtain dairy products 
of constant and high quality. So, a continuous need exists for the 
isolation of new strains with superior natural qualities (Holzapfel 
et al., 1998; El-Soda et al., 2003; Bernardeau et al., 2008).

Microbiological isolation and identification of LAB from examined 
samples

In the current study, 50 samples of each of Laban rayeb, ar-
tisanal Yoghurt (Zabady), butter milk, soured cream and Kariesh 

Samples No. of samples

LAB

Positive LAB count/ml

No. % Min. Max. Mean ±S.E.M.

Laban Rayeb 50 50 100 8.8×105 9.3×107 6.9×106±0.39×104

Kariesh cheese 50 50 100 8.5×106 6.4×107 2.6×107±0.33×103

Zabady 50 50 100 9.2×105 9.8×106 7.3×105±0.81×103-

Butter milk 50 50 100 6.9×105 7.8×107 8.2×106±2.5×103

Soured Cream 50 50 100 5.5×106 9.5×107 7.9×107±0.39×104

Table 1. LAB count/ml in examined samples

Species
Laban Rayeb Kariesh cheese Zabady Butter milk Soured Cream

No % No % No % No % No %

E. faecalis 17 11.33 23 15.33 22 14.67 14 9.33 9 6

E. faecium 8 5.33 12 8 14 9.33 12 8 12 8

E. hirae 6 4 5 3.33 8 5.33 8 5.33 4 2.67

E. durans 4 2.67 7 4.67 2 1.33 8 5.33 11 7.33

E. casselifavus 4 2.67 6 4 0 0 7 4.67 9 6

E. saccharolyticus 3 2 2 1.33 0 0 5 3.33 1 0.67

Pediococcus pentosaceus 4 2.67 2 1.33 0 0 5 3.33 0 0

Lc. garviae 0 0 1 0.67 8 5.33 2 1.33 3 2

Lc. lactis 22 14.67 15 10 24 16 14 9.33 18 12

Lb. plantarum 14 9.33 12 8 14 9.33 8 5.33 12 8

Lb. rhamnosus 12 8 12 8 3 2 11 7.33 11 7.33

Lb. casei 11 7.33 7 4.67 6 4 8 5.33 14 9.33

Lb. brevis 6 4 9 6 4 2.67 3 2 6 4

Lb. acidophillus 8 5.33 12 8 31 20.67 6 4 12 8

Lb. fermentum 16 10.67 11 7.33 9 6 19 12.67 11 7.33

Leuc. mesentroides 1 0.67 3 2 1 0.67 2 1.33 3 2

Non-Identified 14 9.33 11 7.33 4 2.67 18 12 14 9.33

Total 150 100 150 100 150 100 150 100 150 100

Table 2. Incidence of LAB in artisanal Egyptian dairy products
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No. Strain

Bile salts Acid (pH 3)

Count (Log) Count (Log)

0 h 1 h 2 h 3h 0 h 1 h 2 h 3h

1 Pediococcus pentosaceus 9.55±0.04 8.31±0.06 8.01±0.08 6.07±0.09 8.81±0.01 8.72±0.80 7.89±0.11 7.52±0.19

2 Pediococcus pentosaceus 9.86±0.09 9.88±0.04 7.54±0.23 6.41±0.16 9.25±0.05 8.69±0.01 8.97±0.17 7.49±0.55

3 Pediococcus pentosaceus 9.46±0.18 9.02±0.19 7.99±0.24 6.96±0.22 9.67±0.01 8.83±0.38 7.57±0.08 7.14±0.38

4 Pediococcus pentosaceus 9.47±0.81 9.31±0.48 8.26±0.08 7.28±0.41 8.95±0.08 8.88±.0.67 7.46±0.02 7.25±0.44

5 Pediococcus pentosaceus 9.24±0.02 8.92±0.06 7.69±0.18 6.84±0.06 9.07±0.82 8.74±0.04 7.50±0.41 7.23±0.18

6 Lc. lactis 9.60±0.34 9.24±0.01 7.81±0.32 6.94±0.032 9.41±0.17 9.1±0.17 7.99±0.13 7.84±0.15

7 Lc. lactis 10.25±0.22 8.95±0.61 7.89±0.14 6.95±0.017 9.17±0.12 8.81±0.01 7.88±0.13 7.69±0.09

8 Lc. lactis 9.21±0.03 9.04±0.11 7.97±0.22 7.04±0.19 9.11±0.21 8.65±0.02 7.89±0.17 6.90±0.03

9 Lc. lactis 10.36±0.07 9.02±0.07 8.90±0.21 6.92±0.29 9.30±0.08 8.94±0.27 8.07±0.39 7.98±0.17

10 Lc. lactis 10.23±0.44 8.93±0.04 7.89±0.03 6.81±0.06 9.04±0.16 8.54±0.32 7.96±0.66 6.46±0.08

11 Lb. plantarum 9.55±0.04 9.31±0.06 8.01±0.08 6.07±0.09 8.81±0.01 8.72±0.80 7.99±0.11 7.82±0.19

12 Lb. plantarum 9.22±0.09 8.12±0.04 7.54±0.23 6.41±0.16 10.25±0.04 8.69±0.01 8.07±0.16 7.49±0.53

13 Lb. plantarum 9.46±0.18 9.02±0.19 7.99±0.24 6.96±0.22 9.83±0.01 8.83±0.38 7.97±0.08 7.04±0.45

14 Lb. plantarum 9.47±0.81 9.31±0.48 8.26±0.08 7.08±0.41 8.85±0.08 8.18±.0.67 7.86±0.02 7.56±0.44

15 Lb. plantarum 9.24±0.02 8.92±0.05 7.69±0.18 6.84±0.06 9.07±0.82 8.74±0.04 7.90±0.41 7.67±0.17

16 Lb. rhamnosus 9.30±0.54 9.24±0.01 7.81±0.32 6.94±0.032 9.71±0.17 9.12±0.17 7.67±0.14 7.33±0.12

17 Lb. rhamnosus 9.25±0.22 8.95±0.61 7.89±0.14 6.95±0.017 9.87±0.12 8.81±0.01 7.88±0.13 7.19±0.05

18 Lb. rhamnosus 9.21±0.03 9.04±0.04 7.97±0.22 7.34±0.19 9.41±0.21 8.65±0.02 7.98±0.17 6.87±0.02

19 Lb. rhamnosus 9.36±0.07 9.02±0.07 8.90±0.21 6.92±0.29 9.39±0.08 8.94±0.27 8.07±0.39 7.94±0.17

20 Lb. rhamnosus 9.23±0.44 8.93±0.04 7.89±0.03 6.81±0.06 9.94±0.16 8.54±0.32 7.96±0.66 7.96±0.03

21 Lb. casei 10.55±0.04 9.31±0.06 8.01±0.08 6.07±0.09 8.81±0.01 8.12±0.80 7.99±0.11 7.12±0.19

22 Lb. casei 9.29±0.05 8.33±0.04 7.54±0.23 6.41±0.16 10.34±0.09 8.69±0.01 8.07±0.18 7.49±0.53

23 Lb. casei 9.46±0.18 9.02±0.19 7.99±0.24 6.96±0.22 9.98±0.01 8.83±0.38 7.97±0.08 7.24±0.38

24 Lb. casei 10.47±0.81 9.31±0.48 8.26±0.08 7.08±0.41 8.95±0.08 8.88±.0.67 7.86±0.02 7.25±0.24

25 Lb. casei 9.24±0.02 8.92±0.06 7.69±0.18 6.84±0.06 9.07±0.82 8.74±0.04 7.90±0.41 7.13±0.18

26 Lb. brevis 9.37±0.57 9.24±0.01 7.81±0.32 6.94±0.032 9.41±0.17 9.1±0.17 7.99±0.14 7.14±0.15

27 Lb. brevis 9.25±0.22 8.95±0.61 7.89±0.14 6.95±0.017 9.17±0.12 8.81±0.01 7.88±0.13 7.69±0.08

28 Lb. brevis 9.21±0.03 7.04±0.08 6.97±0.22 6.04±0.19 9.11±0.21 8.65±0.02 7.13±0.17 6.34±0.03

29 Lb. brevis 9.36±0.07 9.02±0.07 8.90±0.21 6.92±0.29 9.30±0.08 8.94±0.27 8.07±0.39 6.94±0.17

30 Lb. brevis 9.23±0.44 8.93±0.04 7.89±0.03 6.81±0.06 9.04±0.16 8.54±0.32 7.96±0.66 7.46±0.04

31 Lb. acidophillus 9.55±0.04 9.31±0.06 8.01±0.08 6.07±0.09 8.81±0.01 8.72±0.80 7.99±0.11 7.82±0.19

32 Lb. acidophillus 9.17±0.12 8.84±0.04 7.54±0.23 6.41±0.16 8.95±0.07 8.69±0.01 8.07±0.17 6.49±0.45

33 Lb. acidophillus 9.46±0.18 9.02±0.19 7.99±0.24 6.96±0.22 10.23±0.01 8.98±0.38 7.97±0.08 6.14±0.18

34 Lb. acidophillus 9.47±0.81 9.31±0.48 7.26±0.08 7.23±0.41 9.95±0.08 8.09±.0.67 7.86±0.02 7.25±0.44

35 Lb. acidophillus 9.24±0.02 8.92±0.06 7.69±0.18 6.84±0.06 9.07±0.82 8.74±0.04 7.70±0.41 7.23±0.18

36 Lb. fermentum 9.33±0.12 9.24±0.01 7.81±0.32 6.94±0.032 9.41±0.17 9.1±0.17 7.99±0.14 7.44±0.15

37 Lb. fermentum 9.25±0.22 8.95±0.61 7.89±0.14 6.95±0.017 9.17±0.12 8.81±0.01 7.88±0.13 7.69±0.09

38 Lb. fermentum 9.21±0.03 10.04±0.04 7.97±0.22 7.04±0.19 9.11±0.21 8.65±0.02 7.89±0.17 6.80±0.03

39 Lb. fermentum 9.36±0.07 9.02±0.07 8.90±0.21 6.92±0.29 9.30±0.08 8.94±0.27 8.07±0.39 7.23±0.19

40 Lb. fermentum 9.23±0.44 8.93±0.03 7.89±0.03 6.81±0.06 9.74±0.16 8.54±0.32 7.96±0.66 7.44±0.04

Table 3. Resistance of LAB to acidity and bile salts

cheese were randomly collected from different vendors, rural 
areas and artisanal markets in Alsharkia governorate, Egypt. 
Primarily, the microbiological assays included the isolation and 
identification of LAB flora in examined samples. The results of 
LAB counts/ml in examined samples are illustrated in Table 1. 
The kariesh cheese samples showed to harbor the highest LAB 
count (2.6×107±0.33×103), meanwhile the lowest LAB count was 
reported in Zabady samples (7.3×105±0.81×103). 

Table 2 shows the discrimination of LAB isolates from differ-
ent dairy products based on the biochemical assays, among LAB 
isolates, L. lactis predominated in Laban rayeb samples, Lb. casei 
predominated in both karish cheese and soured cream samples, 

Lb. acidophilus predominated in Zabady samples and finally Lb. 
plantarum predominated in butter milk samples. Our results were 
similar to previous studies (Wouters et al., 2002; El-Soda et al., 
2003; Alnakip, 2009; Alnakip, 2014; Alnakip et al., 2016).

Testing of Probiotic properties of Selected Lactobacilli 

LAB composes the largest group of probiotic bacteria. A suc-
cessful potential probiotic strain must possess a number of de-
sirable properties. Among important properties is the tolerance 
to acid and bile as well as possessing antimicrobial potential me-
diated by secretion of antimicrobial substances such as organic 
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acids, hydrogen peroxide and Diacetyl. Besides, other safety re-
lated properties such as lack of antibiotic resistance and blood 
hemolysis are considered as essential characters for selection of 
potential probiotic strain (Prasad et al., 1998; Bernardeau et al., 
2008; Verdenelli et al., 2009; Gheytanchi et al., 2010; Sireswar et 
al., 2017; Kamal et al., 2018; Alnakip et al., 2019). Finally, the po-
tential strains proposed to be incorporated in dairy processing 
should have salt tolerance, acidification ability and preferably, if 
possess β-Galactosidase production ability (Kamal et al., 2018).

Potential probiotic bacteria should resist stressful acidic con-
ditions of the stomach to reach to the small intestine (Sireswar et 
al., 2017; Kamal et al., 2018). The resistance to acidic condition of 

stomach is usually determined in Vitro by detection of resistance 
to pH 3 for a 3 hours’ time; nearly equal to that consumed by 
stomach for digestion (Prasad et al., 1998). The results presented 
in Table 3 showed that all randomly selected LAB strains survived 
the test period of 3 h at pH 3.0 without a critical decrease in sur-
vival percentage. L. lactis (strain no. 9) and Lb. rhamnosus (strain 
no. 20) showed the highest acid tolerance. While other strains 
showed variable survival percentages. Nearly similar results were 
reported by Satish Kumar et al. (2011) and Kamal et al. (2018) 
who observed ability of Lb. plantarum and Lb. rhamnosus strains 
to survive gastric acidity. Also, a study by Maragkoudakis et al. 
(2006) showed that all of the tested Lactobacillus strains of dairy 

No. LAB Strains
Resistance of examined LAB isolates against selected antibiotics.

Blood haemolysis
AMP C CEF Amk E GN CP S TE CX VA CT

1 Ped. pentosaceus S S S S S S S S S S S S γ-hemolysis

2 Ped. pentosaceus S R R R R R R R R S R R γ-hemolysis

3 Ped. pentosaceus S S S S S S S S S S S S γ-hemolysis

4 Ped. pentosaceus S R S R R R S R R S R R γ-hemolysis

5 Ped. pentosaceus R S S S R S S S S S R S γ-hemolysis

6 Lc. lactis S R S S S R R R R S R S γ-hemolysis

7 Lc. lactis S S S S S S S S S S S S γ-hemolysis

8 Lc. lactis R R R R R R R R R S R R γ-hemolysis

9 Lc. lactis S R S R R R S R R S R S γ-hemolysis

10 Lc. lactis S R S S R R R R R S R S γ-hemolysis

11 Lb. plantarum S S S S S S S S S S S S γ-hemolysis

12 Lb. plantarum S R S R R S S R S S S R γ-hemolysis

13 Lb. plantarum S S S S S S S S S S S S γ-hemolysis

14 Lb. plantarum S R S R R R S R R S R R γ-hemolysis

15 Lb. plantarum S R S S R R S S R S R S γ-hemolysis

16 Lb. rhamnosus R R R S S S S R S S R R γ-hemolysis

17 Lb. rhamnosus S S S S S S S S S S S S γ-hemolysis

18 Lb. rhamnosus R R R R R R R R R S R R γ-hemolysis

19 Lb. rhamnosus S R S R R R S R R S R S γ-hemolysis

20 Lb. rhamnosus S R S S R R S R R S R S γ-hemolysis

21 Lb. casei S R S R R S S S R R S S γ-hemolysis

22 Lb. casei S R R S S R R S R S S R γ-hemolysis

23 Lb. casei S S S S S S S S S S S S γ-hemolysis

24 Lb. casei S S S S S S S S S S S S γ-hemolysis

25 Lb. casei S S S S S S S S R S R S γ-hemolysis

26 Lb. brevis R R R S S R R R R S R S γ-hemolysis

27 Lb. brevis R S R S S R S S S S S S γ-hemolysis

28 Lb. brevis R R R R R R R R R S R R γ-hemolysis

29 Lb. brevis S R R S R R S S R S R R γ-hemolysis

30 Lb. brevis S R S R S R S S S S R R γ-hemolysis

31 Lb. acidophillus S R R S S S R S S S S S γ-hemolysis

32 Lb. acidophillus S R R R R R R R R S R R γ-hemolysis

33 Lb. acidophillus S S S S S S S S S S S S γ-hemolysis

34 Lb. acidophillus S R R R R S S R R S S S γ-hemolysis

35 Lb. acidophillus R S S R S R S S R S S S γ-hemolysis

36 Lb. fermentum R R R S S S S S R S R S γ-hemolysis

37 Lb. fermentum S S S S S S S S S S S S γ-hemolysis

38 Lb. fermentum R R R S R R S R R S R S γ-hemolysis

39 Lb. fermentum S R S R S R S R S S R S γ-hemolysis

40 Lb. fermentum S R S S R R S R R S R S γ-hemolysis

Table 4. Testing of safety-related concerns in selected lactobacilli

R: resistant, S: susceptible, AMP: Ampicillin, C: Chloramphenicol, CEF; Ceftriaxone sodium, E: Erythromycin, 
CN: Gentamycin, CP; Cefoperazone, S: Streptomycin, TE: Tetracyclin, CX; Cefoxetine, VA: Vancomycin, CT; Cefotaxim
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origin were resistant to pH 3 during the 3 hours period.
The mean bile concentration in small intestine was suggested 

to be 0.3% (w/v) and the staying time of food in it was believed to 
be 4 h (Prasad et al., 1998). In turn, these conditions were adopt-
ed in this study to explore the ability of strains to resist intestinal 
condition. Like resistance to pH 3, the results presented in Table 
3 showed that all randomly selected LAB strains could survive 
test period of 3 h at pH 3.0 without a critical decrease in sur-
vival percentage. Pediococcus pentosaceus (strain no. 4) and Lb. 
rhamnosus (strain no. 18) showed the highest tolerance. While 
other strains showed variable survival percentages. Similar to our 
results, all of the tested Lactobacillus strains of dairy origin were 
resistant to 0.3% bile salts concentration in 4 h in a study by Mar-
agkoudakis et al. (2006).

It was stupendous that that all randomly selected LAB strains 
of artisanal dairy origins could survived the simulation to gastro-
intestinal stressful conditions without a critical decrease in sur-
vival percentage. This may be attributed mainly to the artisanal 
manufacturing in the same places for long periods, with microbes 
gaining the ability to coexist in this environment. Also, some of 
the artisanal products that were examined, such as artisanal yo-
ghurt and soured cream; made in pottery pots, which are used 
successively for manufacture and cannot be fully cleaned, en-
abling microorganisms to hide between their pores, which gives 
them greater resistance capabilities. Likewise, the butter milk 
which is produced in wooden barrels allow for the same results 
as gained from earthen ware pots. 

Testing of safety-related concerns in selected lactobacilli

Antibiotic susceptibility of LAB

The absence of antibiotic resistance is a crucial issue when 
selecting a probiotic strain because strain possessing antibiotic 
resistance may transfer such feature to gut microbiome (Maragk-
oudakis et al., 2006; Sireswar et al., 2017; Alnakip et al., 2019). 
Among tested 40 randomly selected isolates, 10 isolates showed 
sensitivity towards all selected antibiotics. As shown in Table 4, 
these isolates included Pediococcus pentosaceus (Isolates no. 
1,3), Lc. lactis (isolate no. 7), Lb. plantarum (isolates no. 11, 13), 
Lb. rhamnosus (isolates no. 17), Lb. casei (isolates no. 23, 24), Lb. 
acidophilus (isolate no. 33) and Lb. fermentum (Isolate no. 37). 
Therefore, they could be chosen as a potential probiotic for fur-
ther examination to be used in the production of different types 
of artisanal cheeses and fermented dairy products. Various liter-
atures that examined LAB isolated from different artisanal dairy 
samples for antibiotic resistance concluded that the results of an-
tibiotic resistance vary from study to study, product to another 
and from geographical region to another.

Testing of LAB strains for possessing blood hemolysis capability

Hemolysis on blood agar is one of the safety tests that ensure 
safe administration and non-hemolytic activity is considered as 
a safety prerequisite for the selection of a probiotic strain ( De 
Vuyst and Leroy, 2007). Hemolysis was evaluated using Columbia 
blood agar plates containing 5% (v/v) sheep blood, and incubat-
ed at 37°C for 48 h. Characteristics of haemolysis on blood agar 
were shown as β-, α-, and γ-hemolysis. Our results presented in 
table 4 showed that all examined strains exhibit γ-hemolysis (no 
hemolysis). Thus, these isolates could not exhibit any pathoge-
nicity and regarded as safe organisms due to their non-hemo-
lytic activity. Considering the possessing of antibiotic resistance 
patterns, the aforementioned 10 isolates that lack AR as well as 
lack of β-haemolysis feature could be promising probiotic strains.

Antibacterial activity of LAB isolates against S. aureus and/or E. 
coli.

The antibacterial effect of LAB isolates was tested against 
4-previuosly isolates of food-safety concerns; S. aureus, E. coli, 
P. aeruginosa and K. pneumoniae which were kindly provided by 
Sánchez-Rubio et al. (2016); Kamal et al. (2018) and Alnakip et al. 
(2019).

The antibacterial effect of LAB is associated with production 
of several substances having antimicrobial properties such as or-
ganic acids (lactic and acetic acid), hydrogen peroxide, acetal-
dehyde, diacetyl, reuterin, carbon dioxide, bacteriocins and bac-
teriocin-like substances (Prasad et al., 1998; Saarela et al., 2000; 
Sireswar et al., 2017). To determine whether acidity, bacteriocins 
and/ or H2O2 contributed to the inhibition effect by LAB, CFS were 
prepared from each of the previous 150 LAB isolates showing an-
tibacterial activities against afore-mentioned food-borne patho-
gens and then neutralized to pH 6.5 to exclude the antibacterial 
effect of acidity. Neutralized supernatants were examined for 
antibacterial effect as the previous method. Table 6 shows the di-
ameters of the inhibition zones around wells previously filled with 
CFS from the examined LAB isolates. Among all selected LAB iso-
lates, it could be seen that only 2.93%, 3.86%, 2.53% and 2.26% 
of LAB strains could inhibit the growth of either of S. aureus, E. 
coli, P. aeruginosa and K. pneumoniae, respectively (Table 5). The 
inhibitory effect of other LAB varied with different food-borne 
pathogens and appeared to be strain-dependent. 

Testing of technological properties for selected LAB strains acidi-
fying ability

A rapid decrease in pH during the initial step of cheese prepa-
ration is of definitive importance in the manufacture of cheese 
because it is very essential for coagulation and prevention or 

Type of product No. of LAB 
isolates

LAB isolates having antibacterial effect

S. aureus E. coli K. pneumoniae Ps. aeruginosa

No. % No. % No. % No. %

Laban Rayeb 150 5 3.33 6 4 6 4 5 3.33

Kariesh cheese 150 7 4.67 8 5.33 3 2 5 3.33

Zabady 150 3 2 4 2.67 3 2 3 2

Butter milk 150 4 2.67 4 2.67 6 4 3 2

Soured Cream 150 3 2 7 4.67 1 0.67 1 0.67

Total 750 22 2.93 29 3.86 19 2.53 17 2.26

Table 5. Antibacterial activity of LAB isolates.
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No. Isolate Source

Testing of antimicrobial 
production capability

Antibacterial activity of neutralized 
supernatant. (Inhibition zone in mm)

Effect of heating, addition of trypsin& 
proteinase K on the antibacterial activity 

of neutralized CFS

Testing of technological 
properties for selected LAB 

Isolates

Lactic A. H2O2 Diacetyl S. aureus E. coli K. pneu-
moniae

Ps. aeru-
ginosa

Heating 
(80°c/10min.)

Heating
(100°c/30min.)

Treat-
ment 
with 

trypsin & 
protein-
ase K

Acidifying 
ability

NaCL 
4% toler-

ance

β- Ga-
lacto-
sidase 

produc-
tion

1 Ped. pentosaceus Laban Rayeb 11.37 15.12 17.67 8 9 8 9 + - - Medium + ++

2 Ped. pentosaceus Laban Rayeb 8.3 6.12 9.98 8 7 -- -- - - - Medium - -

3 Ped. pentosaceus Zabady 11.8 14.23 12.35 -- 11 -- 8 + - + Fast + ++

4 Ped. pentosaceus Kariesh cheese 10.3 16.7 11.34 10 11 8 7 + - - Fast + -

5 Ped. pentosaceus Kariesh cheese 11.47 15.65 19.33 6 6 8 7 - - + Medium + ++

6 Lc. lactis Laban Rayeb 5.4 9.3 7.67 9 9 -- -- + - - Medium - +

7 Lc. lactis Kariesh cheese 11.89 16.03 14.77 9 7 6 7 - - + Fast + ++

8 Lc. lactis Zabady 12.34 14.57 16.89 8 -- -- -- - - + Fast + +

9 Lc. lactis Butter milk 10.98 12.34 12.21 -- 8 9 8 + - - Medium + ++

10 Lc. lactis Soured Cream 13.43 16.76 19.06 11 8 -- -- + - - Fast + -

11 Lb. plantarum Laban Rayeb 10.44 8 14.56 8 6 6 8 + + - Medium - ++

12 Lb. plantarum Kariesh cheese 7.34 4.54 3.42 9 13 11 11 - - - Medium - +

13 Lb. plantarum Kariesh cheese 6.43 5.03 2.43 -- 9 8 9 + - + Fast - ++

14 Lb. plantarum Butter milk 10.88 13.23 14.35 -- 11 9 8 + - - Fast + +

15 Lb. plantarum Soured Cream 11.3 10.7 10.22 11 9 9 9 - - + Medium + ++

16 Lb. rhamnosus Laban Rayeb 9.98 16.54 15.76 -- -- -- 7 + - - Medium + +

17 Lb. rhamnosus Kariesh cheese 4.98 6.54 3.76 -- -- -- 12 - - - Medium - +

18 Lb. rhamnosus Zabady 7.18 6.33 5.98 11 12 9 7 - - - Medium + +

19 Lb. rhamnosus Butter milk 6.34 5.34 5.28 8 9 9 10 + - - Medium + +

20 Lb. rhamnosus Kariesh cheese 6.65 6.89 5.06 -- 11 -- 9 - - - Fast + ++

21 Lb. casei Laban Rayeb 5.76 5.61 8.76 -- 13 8 -- - - - Medium + ++

22 Lb. casei Kariesh cheese 11.77 13.22 12.56 11 11 9 10 - - - Medium - +

23 Lb. casei Zabady 7.3 6.14 10.65 11 13 9 8 + - + Fast + ++

24 Lb. casei Butter milk 12.33 16.76 10.9 9 8 9 7 + - + Fast + +

25 Lb. casei Soured Cream 11.89 14.65 11.34 11 12 8 11 - - + Medium + ++

26 Lb. brevis Soured Cream 11.47 14.35 9.35 9 9 8 8 + - - Medium + ++

27 Lb. brevis Kariesh cheese 11.37 9.12 10.67 11 9 12 9 - - + Fast + ++

28 Lb. brevis Butter milk 10.3 8.32 9.22 12 7 8 9 - - + Fast + +

29 Lb. brevis Butter milk 10.81 12.43 11.45 11 13 8 11 + - - Medium + +

30 Lb. brevis Soured Cream 10.3 13.7 14.56 11 -- -- 8 + - - Fast + ++

31 Lb. acidophillus Laban Rayeb 6.76 4.89 4.67 11 13 11 10 - - - Medium - +

32 Lb. acidophillus Kariesh cheese 6.76 9.83 3.65 12 13 9 11 - - - Medium - +

33 Lb. acidophillus Zabady 10.76 11.11 9.89 7 9 7 -- + - + Fast + ++

34 Lb. acidophillus Butter milk 11.22 12.45 10.34 12 13 9 8 + - + Fast + +

35 Lb. acidophillus Soured Cream 10.3 14.87 8.87 12 11 7 9 - - + Medium + ++

36 Lb. fermentum Soured Cream 6.78 3.67 6.89 9 -- -- 7 - - - Medium - -

37 Lb. fermentum Kariesh cheese 12.34 7.89 11.23 8 7 9 9 + - + Fast + ++

38 Lb. fermentum Zabady 11.05 11.43 10.93 9 8 9 8 - - + Fast + +

39 Lb. fermentum Butter milk 7.76 6.98 5.43 9 12 11 12 - - + Medium - -

40 Lb. fermentum Soured Cream 10.39 16.87 13.34 14 8 9 12 + - - Fast + +

Table 6. Testing criteria of Probiotic properties of Selected Lactobacilli.

reduction of the growth of adventitious microflora (Gomes and 
Malcata, 1998; Sireswar et al., 2017). The fast-acidifying strains 
are good candidates in the dairy fermentation process as primary 
starter organisms. Whereas, the poor acidifier strains can be used 
as adjunct cultures based on their other important properties, 
e.g., proteolytic and autolytic activity (Saarela et al., 2000). With 
respect to the acidifying activities of the selected 40 LAB strains 
in our study, 19 (47.5%) LAB strains showed a fast acidification 
activity meanwhile, the remaining 21 (52.5%) strains exhibited 
medium acidification activity. Similar results were obtained by 
(Ayad et al., 2004; Kamal et al., 2018).

Salt tolerance

Because addition of salt in cheese manufacture essential, thus 
probiotic strains should possess the ability to grow in the pres-
ence of 4-6.5% NaCl to ensure their application in dairy industry 
as primary starter cultures, or as adjunct cultures based on other 
technological properties. Salt tolerance of strains was measured 
as positive growth after 48 h, incubation periods in liquid MRS 
medium containing Nacl 4%. In our study, All LAB strains could 
grow well at Nacl 4% as shown in table 6. These results are similar 
to those reported by (Ayad et al., 2004).
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β-galactosidase Production 

β-galactosidase had been widely used for industrial as well 
as medical applications. In dairy industries, β-galactosidase had 
been used to prevent crystallization of lactose, improve sweet-
ness and increase the solubility, flavor and digestibility of the 
milk products (Gheytanchi et al., 2010). Enzymatic hydrolysis of 
lactose by β-galactosidase is one of the most popular technolo-
gies to produce lactose reduced milk and related dairy products 
for consumption by lactose intolerant people (Gheytanchi et al., 
2010; Sumathy et al., 2012). In our study, the selected 40 LAB 
strains were screened for their β-galactosidase activity with X- gal 
and colonies with blue color were regarded as bacteria contain-
ing β-galactosidase enzyme as shown in Table 6.

CONCLUSION

kariesh cheese, Laban Rayeb, zabady, Butter milk and soured 
cream are among popular artisanal fermented dairy products 
that are manufactured in Egyptian rural areas and villages. These 
products have been proven to harbor a wide variety of LAB micro-
flora. After screening the probiotic, technological and safety re-
lated properties of 40 selected LAB isolates from the afore-men-
tioned fermented artisanal dairy products, 5 strains were proven 
to meet all required criteria, these isolates were corresponded to 
Ped. pentosaceus, Lb. plantarum (isolate no.13), Lb. casei (isolates 
no.23, 24), Lb. acidophilus (isolate no.33, 34) and Lb. fermentum 
(isolate no.37). Consequently, these isolates could be tested in fu-
ture studies as promising strains to be incorporated in manufac-
ture of various dairy products as starter and non-starter cultures.
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