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A B S T R A C T

Probiotic is a dietary supplement of live microorganism that contributes to the health of the host. The combi-
nation of lactic acid bacteria (LAB) and probiotics is widely used in fermented foods such as dairy products. A
number of LAB have been isolated and identified as probiotics from the milk of different animal species. Camel
milk is considered as health promoting and being consumed widely as a part of the staple diet in some areas of
Africa and Asia. Camel milk can be used as a potential source of probiotics in dairy products. Therefore, this
review focuses on previous studies of isolation and identification of LAB with potential and novel probiotic
strains from raw camel milk and its products.

1. Introduction

Lactic acid bacteria (LAB) and their metabolites play a key role in
enhancing microbiological quality and shelf life of fermented dairy
products [1,2]. They have an essential role in most fermented food for
their ability to produce various antimicrobial compounds promoting
probiotic properties [3].

The Food and Agriculture Organization [4] defined probiotics as
live microorganisms that when present in sufficient amounts in the
digestive tract may confer health benefits on the host. The combination
of starter culture and probiotics (Bifidobacterium, Lactobacillus) is
widely used in fermented foods such as dairy products [1,5].

A number of LAB have been classified as potential probiotics. One of
the main requirements in dairy food industry is the appropriate selec-
tion and stability of probiotics for desirable texture and flavor. In ad-
dition, quality assurance criteria for potential probiotics should be
characterized as the ability to survive during passage through the
gastrointestinal tract, including low pH, bile salt concentrations and
digestive enzymes, high survival rate (minimum 106–107 CFU/g) [6].
The initial microbiological quality of raw milk affects the final dairy
products [7].

Besides camel milk being part of the staple diet in some areas of
Africa and Asia is also considered as health promoting [8]. It is common
practice in these regions to recommend consumption of camel milk
either in a fresh or sour state [9] for controlling diabetes and its com-
plications such as high cholesterol levels, liver and kidney disease,
decreased oxidative stress and delayed wound healing [10]. Camel milk
and its fermented products did not receive enough attention and few

studies have been carried out on the isolation and characterization of
potential probiotic strains (in vitro) from camel milk. Therefore, this
review focuses on previous studies of isolation and identification of LAB
with potential and novel probiotic strains from raw camel milk and its
products. However, functional properties of strains isolated from camel
milk were not discussed in this review.

2. Potential probiotic strains from raw camel milk and its
products

Raw camel milk and its fermented products can be a good source of
potential probiotic strains. Lactobacillus, Bifidobacterium and
Enterococcus are the most commonly strains used as probiotic bacteria
[11–13]. A mixture of different species of bacteria e.g. Lactobacillus
fermentum, Lactobacillus plantarum, Lactobacillus casei, Lactococcus lactis
subsp. lactis, Enterococcus faecium, and Streptococcus thermophilus
(Table 1) have been identified as the predominant bacteria in camel
milk. Maurad and Meriem [26] have isolated two Lactobacillus plan-
tarum strains (SH12 and SH24) from traditional butter made from
camel milk (shmen) as starter cultures for camel milk fermentation.
These two strains showed rapid acidification activity, proteolytic ac-
tivity, antibacterial activity and high survival rate after freeze-drying. A
previous study reported that distribution of LAB in raw camel milk from
Morocco had a high variety of dominated species such as Lactococcus
lactis subsp. lactis (17.5%), Lactobacillus helveticus (10%), Streptococcus
salivarius subsp. thermophilus (9.20%), Lactobacillus casei subsp. casei
(5.80%) and Lactobacillus plantarum (5%) [15]. A bacterial strain En-
terococcus hirae (MTCC 10507) was isolated from camel milk by Madhu
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