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Camel milk is of great interest in the dairy 
industry because of its unique nutritional properties. 
In many countries and regions, camel milk is applied 
as an adjuvant therapy (Korish et al, 2015) or to 
prevent hepatitis (El-Fakharany et al, 2017), allergy 
(Rubino et al, 2014), diabetes (Kebir et al, 2017) and 
hepatitis (El Miniawy et al, 2014). These medicinal 
properties are attributed to the special components of 
the milk. In addition, compared with milk from other 
mammals, camel milk contains more protein, less 
fat and casein N and markedly higher whey protein 
nitrogen (WPN) (Zhang et al, 2005). It also contains 
many protective proteins such as α-lactalbumin, 
IgG, lactoferrin and SA at higher levels than other 
milk (Kosa et al, 1998; Gollopa et al, 2001). Camel 
serum albumin (CSA) is the 2nd highest component 
in camel milk whey, ranging from 0.3 to 0.46 mg/
mL of whey protein (Farah, 1986; Zhang et al, 2005; 
Levieux et al, 2006; Ereifej et al, 2011; Omar et al, 2016). 
In recent years, the purification, characterisation and 
immunochemical quantification of CSA have been 
reported by independent studies (Levieux et al, 2006; 

Malik et al, 2013; Felfoul et al, 2015). However, most 
focused on CSA in camel serum; studies on camel 
milk are still limited. 

The stability of proteins is of vital importance 
in biotechnology; the maintenance of their functional 
characteristics in vitro is an issue of both fundamental 
and practical significance. The stability of most 
proteins is affected strongly by temperature, pH 
and ionic strength. In the presence of denaturants 
and high temperatures, native proteins can unfold 
and lose biochemical function (Kopito, 2000; 
Serio et al, 2000; Villaverde and Mar Carrió, 2003; 
Markossian and Kurganov, 2004; Oldfield et al, 2005). 
However, heat treatment is an essential process in 
dairy production, e.g. for yogurt, milk powder and 
ultra-high temperature milk, to render milk safe for 
consumption and prolong its shelf life (Oldfiel et 
al, 2005; Felfoul et al, 2015b). Excessive heating will 
inevitably denature the major protein components 
of milk such as α-lactalbumin, lactoferrin, SA and 
so on, so the thermal stability, as a basis for protein 
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ABSTRACT
Serum albumin is a non-specific transporter protein. It is the 2nd most abundant whey protein present in camel 

milk, with significantly higher content than in milk from other animals. In this study, we isolated and purified camel 
serum albumin (CSA) from milk by DEAE-Sepharose FF and Sephacryl S-100 gel filtration chromatography and 
checked its purity by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and ultra-performance 
liquid chromatography (UPLC). The main band of the purified product on SDS-PAGE corresponded with the location 
of a bovine serum albumin standard. In UPLC, the purified product presented a single sharp peak, which indicated 
it was a homogenous preparation. Amino acid sequence analysis of the purified protein confirmed it was CSA. 
Subsequently, we analysed the thermal denaturation of CSA from 70 to 95°C for 10, 20, 30, 40 and 50 min. CSA had 
upper stability under 75°C, the residual rate range over 70.25% to 87.12%. The degree of denaturation increased with 
temperature and time, but small range of fluctuations between denaturation rate. The residual rate of CSA, heated 
10 min at 95°C, was about 58.34%. After CSA was heated 50 min at 95°C, it was not entirely denatured. These results 
suggested that CSA could maintain high stability in dairy products treated by low-temperature long-time or high-
temperature short-time heating treatment and the reaction order of heat denaturation was 1.9. This study provides 
reference and application data for further research on CSA.
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