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University, 2011. 
 

Casein, the major milk protein component and its caseinate 
derivatives have physicochemical, functional and nutritive properties 
which make them useful worldwide. Functionality of casein is defined as 
any physicochemical property that affects the processing and behavior of 
protein in a food system, as judged by the quality attributes of the final 
product. Thus, the aim of the present research was to modify of the 
physico-chemical and functional properties of buffalo's casein through 
glycosylation with food – additives, i.e. ribose, glucose, galactose and 
lactose. The glycation of Rib-Glu-Gal- and Lac-casein was generated at 
60 C°. pH 6.5 for 72 h and then dialysed for 36 h. The samples were 
analysed for amino acid, ethanol stability, Ca sensitivity, pH sensitivity, 
foam properties, emulsion properties, buffer capacity, viscosity, surface 
tension. Lysine side chain in control casein was 8.5 mg and decreased to 
1.99, 3.4, 4.6 and 3.49 mg for glycated casein with ribose, glucose, 
galactose and lactose, respectivity. Histidine side chain in control casein 
was 2.98 mg and decreased to 0.001, 1.49, 1.15 and 1.7 mg for glycated 
casein with ribose, glucose, galactose and lactose, respectivity. 

Ethanol stability was improved as a result of carbohydrate 
binding. The precipitations of alcohol test were detected only by using 
both 75 % and 95% alcohol concentrations and at pH 4.0 only (around 
isoelectric point of casein).  

The casein solubility in calcium solutions for modified and 
unmodified casein was determined at different calcium concentrations 
ranging from 0 to 100 mM of CaCl2 at pH value of 7.0. The results of 
glucose and lactose showed the higher solubility when compared to 



unmodified casein whereas galactose showed less solubility, but ribose 
showed more similar solubility as control sample.  

Glycated casein with glucose and lactose showed the higher foam 
stability and glycated with ribose and galactose presented the lowest 
values upto the end of the experiment. A significant difference between 
type of carbohydrate and emulsion properties shows glucoglycation the 
highest significantly value of casein then lactose, ribose and galactose. 
Control casein shows the least value.  

Casein glycated with galactose showed the highest buffer index, 
followed by glucose, then ribose and the lowest was with lactose. 
Glycated buffalo’s casein under the same experimental conditions, i.e., 
pH, temperature, and shear rate, can be graded in order of increasing 
apparent viscosity and shear stress as a result of changing both of kind of 
carbohydrate and concentration of protein solution: galactoglycated; 
lactoglycated; riboglycated; glucoglycated; unmodified control casein. 
Increasing shear rates resulted in decreasing apparent viscosity. It can be 
seen from the results reported that increasing the pH value resulted in 
decreased values of apparent viscosity. 

Regarding the surface tension of 0.1% solutions of control buffalo 
casein as well as various glycated caseins, it was noticed that  increasing 
the pH value resulted in significantly increase in the surface tension 
except at pH 4.0 which showed significant decrease.  Glycosylation with 
lactose gave the least value of surface tension whereas the glycosylation 
with galactose showed the highest value. 
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AGEs              : Advanced glycosylation end products 
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