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Fermented milks have been developed around 
the world to preserve, enhance shelf life and improve 
the flavour of milk (Konuspayeva et al, 2023). They 
became an important part of the diet in many cultures 
and over time fermentation has been associated with 
many health benefits (Maoloni et al, 2020). Many 
researchers claimed their nutritional benefits (Nevin 
et al, 2019). Among these products, kefir, a fermented 
milk of Caucasian origin, owes its specific taste. 
It differs from other fermented products because 
it is produced from kefir grains that comprise a 
specific and complex mixture of lactic acid- and 
acetic acid-producing bacteria and lactose-fermenting 
and non-fermenting yeast, which live in a symbiotic 
association (Lopitz-Otsoa et al, 2006). Currently, an 
increase in kefir consumption in many countries has 
been reported, due to its unique sensory properties 
associated with beneficial effects on human health 
(Otles and Cagindi, 2003; Farnworth, 2005; Tamime, 
2006; Farag et al, 2020). The benefits of consuming 
kefir in the diet are numerous, as it is reported to 
possess an antibacterial, immunological, antitumoural 
and hypocholesterolemic effects (Irigoyen et al, 2005).

In Tunisia, the knowledge of this beverage, its 
benefits, as well as its manufacturing process are not 
very widespread. It can be made from any type of milk, 
such as goat, sheep and cow. The use of camel milk is 
more limited than milk from other domestic animal 
species; because it is less suitable for processing, despite 
its nutritional and health effect (Muthukumaran et al, 
2022; Marete et al, 2023). The nutritional composition 
of kefir varies widely and is influenced by milk type 
and composition, the origin and composition of the 
used grains the time/temperature of fermentation, 
size of inoculating starters and their heat treatment 
influencing their metabolic activities. Therefore, the 
present study was focused on the valorisation of camel 
milk and its dairy products such as Kefir. It was also 
aimed to optimise its manufacturing diagram according 
to the Codex Alimentarius (Codex Stan 243-2003) and the 
sensorial evaluation.

Materials and Methods
Camel milk was collected from a semi-intensive 

farm belonging to the Livestock and Wildlife 
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ABSTRACT
This research was aimed to optimise an experimental process to transform camel milk from semi-intensive 

rearing system to a fermented milk named “kefir”. Three doses (2%, 5% and 10%) of kefir grains, three incubation 
stages (18h, 20h and 24h) were tested at a fixed temperature 25°C. The physiochemical and microbiological quality 
of raw camel milk, Kefir grains and their fermented product were determined. In parallel, the effect inoculation dose 
and incubation time were studied to determine the necessary conditions for the manufacture of camel’s kefir. Results 
showed that camel milk from semi-intensive rearing system had 104.76 g/l total solids, 24.2 g/l proteins, 32.71 g/l 
fat, 8.63 g/l ash, 41.23 g/l lactose, 15.77 °D acidity and a pH of 6.52. The microbiological analysis (cfu / ml) showed 
a low load in aerobic bacteria [7.19(103)], Coliforms [1.61(103)], lactic acid bacteria [3.98(104)] and Yeast and mold 
[3.9(102)]. A significant effect of the grain dose on the pH as well as the acidity of the obtained Kefirs was revealed. It 
is noted that the camel kefir with a dose of 10% had the highest acidity (97. 35±2.9a °D, pH 4. 03±0.16c) and the highest 
viscosity (58. 67±2. 4). However, the incubation time had no significant effect on the physicochemical quality of the 
obtained kefirs. According to the Codex Alimentarius (Codex Stan 243-2003) and sensorial tests, a typical camel’s kefir 
milk from semi-intensive rearing system required 2% kefir grains and t18h of incubation time.
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