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Abstract  

β-Galactosidase is also known as lactase having a characteristic feature to 

hydrolyse lactose.There are a number of industrial applications of β-galactosidases 

especially in food industry as it greatly helps in the easy breakdown of the lactose 

in milk and other dairy products for making it easily consumable by lactose 

maldigesters. Lactose maldigestion caused due to the deficiency of this enzyme in 

the small intestine because this enzyme is required to digest the undigested lactose. 

Now in wide applications of β-galactosidase it is also used for the treatment of 

byproduct of dairy that is whey. β-Galactosidases are involved in several medical 

and therapeutic applications . In this review the main focus is on the significance of 

β-galactosidases. 

Keywords: hydrolysis, maldigestion, hypolactasia, fermentation, galacto-

oligosaccharides 

Introduction 

β-Galactosidases, generally acknowledged as lactase, is a biocatalyst responsible 

for the hydrolyzation of the lactose. This enzyme has widespread functions. The 

occurrence of too much lactose in colon normally results in dryness in tissues and 

decreased absorption of calcium because of low acid content which leads to 

diarrhea, bloating, and pain (Felicilda-Reynaldo and Kenneally 2016).β-

Galactosidase is required to absorb lactose which is generally found in small 

intestine that hydrolyze polysaccharides by breaking the linkage between sugars. 
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When this enzyme is insufficient in the colon results in maldigestion of the lactose 

and milk and dairy products cannot be digested by people who are ailing from this. 

Additionally, the formation of a tinted product which is formed by the biocatalyst 

at some stage in a biochemical reaction has increased its significance in molecular 

biology (Ianiro et al. 2017). In the structure of of β-galactosidase four same 

polypeptide sequences are present which essentially a tetramer is and 1023 amino 

acids are present in each sequence and when they join together with each other 

they form five different structural domains. One of these five structural domains is 

jelly roll barrel, and  fibronectin, b-sandwich, and a central domain with TIM-type 

barrel are present in other domains that too act as the dynamic site (Huber et al. 

1976). The middle domain is enzymatically active and is formed of the tetramer 

subunits. Separation of tetramer into dimmers deactivates the active site. The 

series at the amino end of this biocatalyst contains α-peptide which is engaged in 

α-complementation and take part in subunit interface (Corral et al. 2005). As 

biocatalyst, β-galactosidase hydrolysed the lactose which is a disaccharide to give 

galactose and glucose eventually leads to glycolysis. This enzyme also causes 

transgalactosylation reactions are also carried out by by this biocatalyst which 

convert lactose to allolactose ultimately hydrolysed to monosaccharides. By using 

positive feedback mechanism β-galactosidase controls the level of  allolactose in 

the cell, when it attaches with the lacZ repressor (Pivarnik and Senecal 1995). 

Inhabitants who cannot digest this disaccharide are deficient in β -galactosidase in 

their intestine. This biocatalyst occur in animals during the breast-feed phase; on 

the other hand, in nearly all of the characters, activity of β -galactosidase 

diminishes after this stage, which is mainly characterized by primary hypolactasia 

and lactose maldigestion (Priebe et al. 2002). Technologically, β-galactosidase has 

a variety of functions. Next to synthesizing food products without lactose for 
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lactose maldigesters, on industrial scale β-galactosidases are also utilized to sort 

out the problem associated with the whey discarding issues (Karasova et al. 2002). 

Lactose is a type of sugar which can absorb moisture and leads to crystal formation 

in food items; therefore, β-galactosidases are utilized to cleave lactose to sort out 

the problem associated with crystal formation in frozen, thickened desserts. This 

management usually lessens lactose level of milk which is utilized by lactose 

maldigesters (Champluvier et al. 1988). In addition to this, dairy whey, which is a 

waste product of cheese making at commercial level generally managed by this 

biocatalyst. A waste product of cheese which is also known as whey is a serious 

issue because it pollute environment which leads to water (Branda ˜o etal. 1987). 

β-Galactosidases now utilized so as to change the whey in beneficial products for 

example ethanol and sweet syrup which are further used commercially (Zhou and 

Chen 2001). 

 

Lactose hydrolysis          

Lactose  is a disaccharide composed of two monomer units glucose and galactose, 

which are joined  by β-(1-4)-O-glycosidic linkage which can be cleaved by a 

biochemical reaction catalysed enzymatically or by chemical reaction. The 

enzymatic cleavage is more beneficial as compare to cleavage by chemicals 

reaction for example: no waste products, composites of dairy products are not 

damaged, no supplementary malicious aroma, smell and colors. In addition, milk 

cured by the enzyme preserves its unique food importance, particularly in view of 

the fact that glucose and galactose are not eliminated. Therefore the utilization of 

enzyme for lactose cleavage is still very significant in food and therapeutic uses 

(Ladero et al., 2005). 

 

Lactose maldigestion         
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Lactose maldigestion is defined as the incapability to breakdown lactose there in 

milk because of insufficiency of β-galactosidase. Lactose is genarally present in 

high amount mainly in milk and food items made up of milk. Cow’s milk contains 

4.5–5 % lactose is present in milk, which is more than one third of the solid phase 

in milk, around 20 % in ice cream and around 72 % in byproduct of milk. The 

disaccharide carry out significant natural tasks for example activating the 

expansion of bifidobacteria and providing galactose, a critical molecule for the 

synthesis of galacto-oligosaccharides and cerebral galactolipids (Maldonado, 

1998). But if the patient does not contain lactase in the intestine then the lactose 

arriving in small intestine can leads to the symptoms for example swelling, 

flatulence, pain in the stomach, spasm and diarrhea which is also known as lactose 

maldigestion. Short-term shortage of β-galactosidase with its normal amount levels 

can be there due degradation of the lining of the intestine founded by the infections 

which may be of viral or bacterial origin, cancer treatment by  chemicals, or due to  

diseases in which immune system is malfunctioning or some type of sensitivity and 

if β-galactosidase is decreased due to aging. Probiotoc β-galactosidase has the 

capacity to hydrolyze lactose and help to treat lactose intolerance can be treated 

with the help of probiotoc β-galactosidase as it is having the capability to lyse 

lactose (Ruch, 2004). 

Food fermentation       

Gram positive , microaerophilic, non-spore forming cocci or rods are the properties 

of mainly lactic acid bacteria which secret lactic acid as the main final substance of 

fermentation of carbohydrate. β-Galactosidase of this bacteria is accountable for 

the  attractive food fermentation  of sourdough bread, sorghum beer, all fermented 

milk and vegetables (Guessas and kihal, 2004). 

Medical and veterinary applications of β-galactosidase    
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 Management of diseases and production of supplements for the improvement of 

digestion is uncovered by the transgalactosylation property of β-galactosidase. 

Clostridium perfringens ATCC 10543 produces an endo β-galactosidase which is 

proficient in delivering the A trisaccharide and B trisaccharide which is the part of 

blood group  A and B glycotopes, correspondingly. Recombinant EABase spoiled 

the blood group A and B antigenicity of human type A and B erythrocytes and also 

liberate A-Tri and B-Tri from blood group A+- and B+-including glycoconjugates. 

The outstanding relevancy of the β-galactosidase has made it beneficial for 

revising the configuration and utility of blood group A- and B-having 

glycoconjugates have separated (Anderson et al., 2005). A recombinant endo-β-

galactosidase (ABase) was developed which liberates A/B antigen. In human A/B 

red blood cells 82 % of A antigen and 95 % of B antigen are eliminated by this 

enzyme , and masked anti-A/B antibody uniting and complement foundation 

consequently. It was also examined to stay dynamic at 4 °C in natural conditions.. 

At the same time revealed decline of A antigen expression by 85 % in kidney after 

1 hour and 47 % in liver after 1 hour with no severe consequences. This alternate 

advancement may be constructive for reducing antibody elimination and for the 

suppression of anti-B cell which is used as an adjuvant therapy in ABO 

incompatible kidney, liver and probably heart transplantation (Kobayashi et al., 

2009). The activation of E. coli β-galactosidase in muscle cells and founded that 

repetitive injections inside muscles of β-galactosidase can promote powerful 

immune action in animals who are having low immunity and cause eradication of 

transduced muscle cells by inflammatory cells have been reported (Liu and 

Roffler, 2006) .  

               In recent times, a β-galactosidase isolated from the meso-acidophilic 

fungus Bispora sp. MEY-1 in activated gastric situations, has exposed more 

steadiness (100%) and breakdown ratio (>80 %) for lactose present in milk than 
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the industrially  accessible β-galactosidase from A. oryzae ATCC 20423. Because 

of this reason this β-galactosidase having the superior quality to manage the 

symptoms due to lack of lactase. (Wang et al., 2009).  

 

Formation of galacto-oligosaccharides (GOS)  

β-Galactosidases are also extremely valuable for the human fitness for the reason 

that of the development of galactooligosaccharides (GOS), used as prebiotic food 

constituents. GOS are synthesized concurrently at the time of breakdown of lactose 

attributable to transgalactosylation activity of β-galactosidase. The whole 

percentage of these oligosaccharides differ from 1–45% of the entire saccharides 

present and based on the resource of biocatalyst (Rabiu et.al., 2001). The capability 

of β-galactosidases to synthesize a chain of oligosaccharides composed of 

galactose was evidenced in the starting period of 1950s (Aronson et.al,1952). Later 

on findings were centered on the condition optimization of conditions for the 

synthesis of GOS. (Prenosil et.al, 1987). More recently, attention towards the 

beneficial results of oligosaccharides in addition to the wellness of organisms has 

been founded [urgel et.al,2001].  
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