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ABSTRACT
Fresh pasteurised whole camel milk was inoculated with 5% of Streptococcus thermophilus 37, Lactobacillus 

delbrueckii spp. bulgaricus CH2 and Lactococcus lactis and incubated at 43°C in a circulating water bath for 6 hours. The 
results showed that fermentation of the camel did not affect in moisture, protein and total solids contents significantly. 
Fermentation process significantly increased fat and ash content, while lactose content significantly decreased. Fatty 
acids analysis revealed that fermentation significantly increased the content of palmitic, oleic, myristic, capric, caprylic, 
lauric and linolenic, while palmitoleic acid and arachidic acid were significantly decreased. The stearic and linoleic 
acids content were not affected by fermentation process.
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Camel milk is a rich source of protein, fat and 
energy (Omer and Al Kanhal, 2010; Gassem et al 
2014). Fermentation of camel milk with selected 
bacterial starter culture showed that fermented dairy 
products were free from pathogenic bacteria, with 
watery and fragile consistency (Abdel Rahman et al, 
2009). The fermentation process was also found to 
have no significant effect on amino acids, riboflavin 
and thiamin contents, but it significantly decreased 
vitamin C content (Osman et al, 2010). Milk fat is 
the most variable of all milk components and is 
recognised as a major contributor in determining 
consumer acceptability of most dairy products 
(Day, 1960). Fat analysis of camel milk showed 
that triglycerides form 95-99% of fat in milk while 
the remaining 1 to 2% of milk fat is composed of 
phospholipids, sterols, carotenoids, fat-soluble 
vitamins and some traces of free fatty acids (Kurtz, 
1974). Compared to cow, buffalo and ewe milk fat, 
camel milk fat contains fewer short-chained fatty 
acids, but with the same long-chained fatty acids. 
Enzymes with lipolytic activities have been identified 
in some lactic acid bacteria and their commercial 
application in dairy foods had been reported (Adams 
and Brawley, 1981; Hill, 1988). Meyers et al (1996) 
tested over 100 different lactic acid bacteria for lipase 
production and reported that lactic acid bacteria 
were found to produce lipases, but they were weakly 
lipolytic compared to other microorganisms such as 

Pseudomonas, Aeromonas, Acinetobacter and  Candida. 
Therefore, the aim of this study was to determine the 
effect of fermentation by selected starter cultures of 
lactic acid on chemical composition and fatty acids 
profile of pasteurised camel milk.

Materials and Methods
Sources and maintenance of cultures

Culture strains used in this study were obtained 
as a lyophilised pure culture from Chr. Hansen’s 
Laboratorium (Hørsholm, Denmark A/S). These were 
Streptococcus thermophilus 37, Lactobacillus delbrueckii 
sp. bulgaricus CH2 and Lactococcus lactis. Cultures 
were grown and maintained in sterile reconstituted 
NDM containing 11% solids (w/w) with weekly 
transfers. The purity of cultures was routinely 
checked by performing the Gram stain.

Preparation of fermented milk
Fresh whole camel milk was obtained from a 

private herd. Milk was immediately cooled and kept 
at 5±1°C during transportation to the laboratory. 
The entire camel milk was pasteurised in 500-ml 
quantities at 80°C for 15min in a water bath and 
cooled immediately. The milk samples (500ml) were 
equilibrated for 1h at the fermentation temperatures 
in a water bath before inoculation with the starter 
cultures. Each milk sample was inoculated with 
5% of Streptococcus thermophilus 37, Lactobacillus 




