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Abstract - In this study, the effect of processing conditions on the performance of continuous stirred tank -
ultrafiltration (CSTR-UF) in dead–end mode was investigated. An UF membrane with a molecular weight 
cutoff of 3 kDa made of regenerated cellulose material was used to separate enzyme from products. The effect 
of operating pressure ranging between 2 and 5 bar and time on the performance of the CSTR-UF system was 
studied. The experiments were performed with a 0.139 molar aqueous solution of lactose as feed. According 
to the experimental data, the lactose concentration in the permeate decreased with time due to concentration 
polarization and hydrolysis. It was found that the rejection factor of lactose increases from 33 to 77% with 
time from 5 to 85 min. Permeation flux of the membrane was evaluated in terms of pure water flux (PWF) 
and lactose aqueous solution. Results showed that a high operating pressure led to a high permeation flux for 
both mentioned cases. Also, adding lactose and enzyme to pure water caused a reduction of the permeation 
flux due to concentration polarization. 
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INTRODUCTION 
 

Whey disposal is one of the most important 
economical and environmental problems in the dairy 
industry. This liquid is produced when milk is 
processed into cheese and consists of approximately 
5% lactose, 0.7% protein and 93% water and salt. 
Lactose waste increases biochemical and chemical 
oxygen demand (BOD and COD) which is in 
contrast with legal standards for wastewater 
(Cuartas-Uribe et al., 2009). In addition, lactose, as a 
disaccharide, is scarcely digestible for about 75% of 
adults worldwide due to lack of β-galactosidase 
enzyme in their body (Sieber et al., 1997; Bulhões   
et al., 2007). Furthermore, a high amount of lactose in 
dairy products like ice cream, condensed milk, etc., 
leads to an undesirable grainy texture. The objective 
of many researches is reduction of the lactose amount 

in waste streams or dairy products through methods 
like hydrolysis of lactose or separation processes 
(Cuartas-Uribe et al., 2009; Marwaha and Kennedy, 
1988; Tragardh, 1991; Trevisan et al., 1997). It should 
be mentioned that hydrolysis reduces lactose losses 
and converts it to beneficial products at the same time. 
Glucose and galactose, the hydrolysis products, are 
sweeter and more soluble than lactose and are widely 
used as sweetening agents for dairy products (Novain 
et al., 2005).  

Lactose can be hydrolyzed by two principal 
methods, using acid treatment at high temperature 
(above 150 °C) or enzymatic catalysis. The second 
one is preferred because of its milder operating 
temperature and pH. Β-Galactosidase is a suitable 
enzyme to perform the hydrolysis, converting lactose 
to glucose and galactose monosaccharides (Illanes   
et al., 1990; Bouhallab and Touze, 1995; Grosová   


