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Enzyme-galactosidase is often called lactase, it catalyzes the hydrolytic cleavage 

reaction of the non-reducing residue of -D-galactose in galactosides, in particular, in lactic 
sugar - lactose disaccharide. 

The enzyme lid-galactosidase has the property of catalyzing two main reactions: 
- cleavage of lactose disaccharide to form glucose and galactose, which 

can then enter glycolysis; 
- transfer of lactose-D-galactose residues to a molecule of lactose or 

others in -galactosides to form galactooligosaccharides (lactose transgalactosylation 
reaction) of different polymerization degrees. 

 
Fig.1 - Scheme of enzymatic cleavage of lactose 

 
To date, one of the problems with the consumption of dairy products is lactase 

insufficiency in humans. About 75% of the adult population of our planet is unable to digest 
lactose. Lactose intolerance is a consequence of impaired absorption of milk sugar and 
manifests itself with various symptoms. In order to prevent these symptoms, they produce 
lactose-free products. [2] 

The enzyme is widely used in medicine and the food industry to produce: 
- medicines; 
- glucose-galactose syrups; 
- functional products for people from lactase insufficiency; 
- galactooligosaccharides (DOS); 
- alcohol from milk whey; 
- nutrient media for microorganism cultivation.[1] 
The enzyme lid-galactosidase can be obtained from a wide variety of sources: 
- from plants (found in emulsion, in some plants that have pink flowers when 

flowering - these are migdal, apricots, peaches); 
- from parts of animal origin (activity found in the mucosa of the small intestine of 

calves, dogs, rats). [2] 
But the most effective source for the production of enzymes is microorganisms. 

Microorganisms have a number of advantages over other sources: due to micro-sizes, the 
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organization of the genome is simple, have a high degree of adaptation to an artificial nutrient 
medium, quickly develop under certain cultivation conditions (temperature, pH) and have 
high productivity. 

Compared to plant and animal cells, microbial cells multiply, as a rule, much faster, 
respectively, the speed of all metabolic processes is higher. 

The enzyme is formed by many microorganisms, they are the most productive. In 
bacteria and yeast, it is an intracellular enzyme, and in fungi it is extracellular. 

Depending on the type of microorganisms, enzymes obtain various structural 
subodins, molecular weights, pH optimum and thermal stability. fungal lid-galactosidases are 
glycoproteins represented by one improving chain weighing 96-150 kDa, and are 
characterized by high acid and thermal stability. 

-galactosidase are spore-bearing bacteria: B. subtilis, B. 
megaterium, B. coagulans and other species 

Among yeast microorganisms, promising enzyme producers have been found among 
representatives of the genus Kluyveromyces. -galactosidase accumulates in 
significant quantities during deep cultivation of P. terlikowskii, P. multicolor, Mucor pusillus, 
Alternaria tenuissima. 

Almost all industrial lactase enzymes are produced by yeast of the genus 
Kluyveromyces or mold of the genus Aspergillus. Their main differences are in 
physicochemical and catalytic properties 

Yeast Kl. lactis are one of the few microorganisms that are able to hydrolyze and use 
lactose milk sugar. Strains of this species are a component of microflora of dairy products and 
dairy wastes.[3] 

Kluyveromyces lactis is an aerobic yeast native to Ascomycetous yeast of the genus 
Saccharomyces. Colonies have a color from white to cream. Shape: cells are spherical or egg-
like, found singly or in the form of short chains; smooth, oily, shiny. 

Characteristic: gram-negative; aud size is 4-8 mcm. Propagate by brunkie, have 
legume-shaped spores. Culturing occurs at temperatures  35 - - 7,0. 

Various nutrient media can be used to cultivate Kluyveromyces lactis, but dairy waste 
has been used as a basis.  

In culturing these microorganisms, nutrient media based on natural and deproteinized 
milk whey are used, which contain additional sources of minerals and growth factors.[3] 

Under conditions of periodic cultivation in a medium containing 1% sucrose and 
lactose, it was found that first yeast uses sucrose, and then lactose. It was found that the 
growth of the test strain is observed in the temperature range from 22 to 370S. However, the 
temperature optimum is within narrow limits of 28-300S. Its deviation by 50S from the 
optimal value leads to a decrease in the specific growth rate by 30-35%. Maximum specific 
growth rate of yeast is observed at pH 5.0-5.5. At pH below 3.2 and above 7.5, yeast does not 
grow. [4] 

Thus, Kluyveromyces lactis yeast was selected as the galactosidase producer, and their 
culturing conditions were determined. With neutral pH values, they are well suited for 
hydrolysis of lactose in milk and are safe for food products used in industrial production. 
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