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Camel milk becomes an important source 
of protein for many nomadic communities of all 
over the world, where other sources of proteins 
are scarce (Kappeler et al, 1998 and Konuspayeva 
et al, 2009). Recently, there has been an increasing 
trend in consumption of non-bovine milk as an 
alternative protein source for humans, and is being 
promoted as healthy food due to its therapeutic 
value such as antioxidant activity (Hinz et al, 2012).
Camel milk is rich in insulin and insulin like proteins 
and it has higher antimicrobial, anti-inflammatory, 
antiviral, antifungal and anti-cancerous properties 
(Konuspayeva et al, 2007; Alhaider et al, 2013; Ismael 
et al, 2013; Kanwar et al, 2015). Camel milk is almost 
similar to goat milk in composition and contains 
less short-chain fatty acids than cow, sheep and 
buffalo milk. Its milk contains 2.4 to 5.3 per cent 
total protein (Konuspayeva et al, 2009; Nikkah, 
2011a, 2011b) which is divided into caseins (CN 
~80%) and whey proteins (Giambra et al, 2013). Milk 
Caseins proteins are further categorised into 4 main 
types such as αs1-casein, αs2-casein, β-casein, and 
κ-casein, encoded by single autosomal four genes 
CSN1S1, CSN2, CSN1S2 and CSN3, respectively 
(Ikonen et al, 2008 and Ereifej et al, 2011). Despite of 
less fraction of Kappa casein (3.5 %) in camel milk, it 
plays an important role in stabilising casein micelles 
and causes cleavage of phenylalanine-methionine 
bond and results in initiation of micelle aggregation 
for curd formation (El-Agamy, 2006; Lutfuaalah 
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ABSTRACT
The present study was undertaken to explore the genetic variability in kappa casein gene in Bikaneri camel. 

DNA from camel were extracted through spin column method. PCR was carried out in a final reaction volume of 50 
μl and the reaction mixture was subjected to standard PCR protocol. PCR products (488 bp) were digested with AluI. 
The RFLP analysis of kappa casein gene through AluI restriction enzyme detected 2 genotypic pattern in all the studied 
animals in a genotypic frequency of 0.41 and 0.59 for CT and TT genotype and gene frequency 0.79 (T allele) and 0.21 
(C allele). In conclusion, the genetic polymorphism in kappa casein gene which is detected first time in Indian camel 
is considered the best way for enhancing milk composition by selection of animals with superior traits.
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et al, 2011). Genetic polymorphisms in casein gene 
are important due to their effects on quantitative 
traits and technological properties of milk (Frajman 
and Dovc, 2004). Previously, various workers have 
studied the characterisation of candidate gene and 
genetic polymorphism in camels (Pauciullo et al, 2013; 
Othman et al, 2016; Tanegonbadi et al, 2016), bovine 
(Lucy et al, 1991; Schlee et al, 1994; Geet et al, 2003), 
ovine (Wallis et al, 1998; Bastos et al, 2001) and caprine 
(Wallis et al, 1998; Gupta et al, 2007).

Studies on analysis of genetic polymorphism on 
κ-casein gene in Indian camels are lacking. Therefore, 
the aim of present study was to investigate genetic 
polymorphism in kappa casein gene in Indian camels.

Materials and Methods
Animals and DNA isolation

The blood samples of 70 Bikaneri camels were 
collected from Bikaner region which is in grid position 
of 28.02°N and 73.31°E with mean annual rainfall of 
277. 55mm. Blood samples (10mL) were obtained and 
stored at -20°C temperature until DNA extraction 
was carried out. Genomic DNA was extracted from 
blood sample through spin column method as per 
standard method (Sambrook and Russell, 2001) under 
manufacturer’s protocols through Genomic DNA 
Purification Kit supplied by HIMEDIA Pvt. Ltd. 
Horizontal agarose gel electrophoresis was carried 
out to check the quality of genomic DNA using 0.8% 
w/v agarose.




