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Abstract: 

Beta-galactosidase is enzyme which catalysis the conversion of lactose to monosaccharide’s . This enzyme is naturally present in 

sources such as plant, microorganisms etc. Lactic acid bacteria are the efficient source for the production of Beta-galactosidase. 

This enzyme has various applications in treatment of lactose intolerance individuals, sweetener synthesise and whey treatment for 

waste disposal. Cell disruption methods are carried out for extract ion of intracellular enzyme fo llowed by determination  of 

enzyme activity using ONPG as a substrate. Three methods have been used to detect Beta-galactosidase activity i.e. screening 

using X-gal, ONPG as a substrate and Glu-kit method. The optimum growth conditions and optimum conditions for enzyme 

activity have been detected.   
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I.INTRODUCTION 

Beta-galactosidase is an enzyme which catalyses the breaking 

of Beta-galactosidic bond present in lactose to form glucose 

and galactose [16, 17, 5, 4, 18]. This enzyme finds various 

applications in food industry particularly in dairy industry [13, 

14].Enzymatic hydrolysis of lactose has been employed in  

improving the sweetness, flavour and texture of the dairy 

products [1]. It can also be used in treating individuals 

suffering from lactose intolerance [8, 12]. This enzyme plays a 

vital ro le in the treatment of whey [13, 9]. Enzyme t reated 

whey can be used to synthesis sweetener when treated with 

Beta-galactosidase. As a result of which the environmental 

pollution created by whey can be min imised [15].  Beta-

galactosidase is naturally present in various sources like plants, 

animal o rgans and microorganisms  [7]. Amongst all the 

available sources, microorganisms are the most preferred as 

these are fast growing and requires less cost for production of 

enzyme [3, 20, 4].In itially various fungal strains were used for 

production of beta-galactosidase enzyme. However it was 

observed that the optimum pH of fungal Beta-galactosidase is 

around 4.5 which will restrict its use in products like sweet 

whey and skim milk having pH around 7.0 and 6.2 respectively 

[19]. So there is need to find an alternative source of Beta-

galactosidase enzymes more likely  from bacterial source as 

they can grow at higher pH. Lactic acid bacteria are gaining  

attention as they are regarded as safe and require less degree of 

purification [2]. Lact ic acid bacteria are being used in food 

industry as a starter culture in many dairy products [1]. 

 

II.MATERIALS AND METHODS 

Microorganisms used 

In a study conducted by Gheyatnachi et al, around 50 different  

samples of cheese, pasteurised and unpas teurised milk were 

screened for Lactic acid bacteria. The enrichment of the 

sample was carried out in slightly modified MRS broth 

followed by isolation on MRS agar platesanaerobically at 37
0 

for 24 hours. Identification of isolates was done using standard 

bacteriological and biochemical methods [2]. In another study 

carried out by Mozumder et al., 10 tradit ionally manufactured 

yogurt sample were taken and isolation using pour plate and 

spread plate technique using MRS agar media. The isolates 

were then characterised and identified on the basis of growth 

characteristics and biochemical tests  [11]. Sumit S. et al., 

conducted a study in which curd samples were taken from 

various residential and industrial sources. These samples were 

serially diluted and isolated on MRS containing X-gal agar 

plate. The blue co lored colonies were prima rily screened for 

Beta-galactosidase production. Further identificat ion was done 

by comparing with standard biochemical and culture 

characteristics [16]. A known strain of Lactobacillus 

bulgaricus was taken from Natural Dairy Research Institute in 

Karnal by Makkar et al. Th is culture was grown on 

deproteinized whey supplemented with 0.5% (w/v) proteous 

peptone for maximum production of enzyme (Makkar et al., 

1981). Milica et al., collected several strains of Lactic acid  

bacteria (5 strain) from American Type Culture Collection  

(ATCC) [10].They reported thatLactobacillus acidophilus 

ATCC 4356 exh ibited the highest amount of Beta 

galactosidase production. 

 

Production of enzyme  

A slight modificat ion in medium with the addition of 10µL of 

IPTG to induce the production of enzyme [2]. Experiments 

have been carried for optimizat ion of growth condition as well 

as optimum enzyme production such as effect of carbon 

source, nitrogen source and metal ions [10, 16, and 6].Milica et  

al., made use of various carbon sources such as glucose, 

galactose, lactose and their mixtures. They have also used 

varying concentration of lactose from 1-3.5% as Beta-

galactosidase is lactose induced enzyme [10]. Another 

experiment carried out by Sumit S. et al., supplemented media 

with maltose, dextrose, sucrose, lactose and starch as a carbon 

source. Along with this they have also used yeast, beef, 

peptone, urea, sodium nitrate, ammonium sulphate, ammonium 

nitrate and potassium nitrate as a source for nitrogen. They 

have done this to get the optimum enzyme activity [16].  

Es timation of enzyme activi ty  

Presence of beta-galactosidase has been detected using ONPG 

as a substrate [10, 16, 6]. Mazumder et al., used a Glu IB kit  
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method which makes use of malic acid, glucose oxidase and 

peroxidase to detect the enzyme activity [11]. Gheytanchi et 

al., used X-gal supplemented media for detection of Beta-

galactosidase activity which showed blue colored colonies on 

agar plate [2].  

 

Extraction of enzyme  

 

Lactic acid bacteria synthesises Beta-galactosidase 

intracellularlly as well as extracellu larly. Hence cell disruption 

to extract the intracellular enzyme is necessary. Cell disruption 

can be achieved by using three cell disruption methods such as 

glass beads, ultrasonification and abrasives quartz sand. 

Solvent disruption method using chloroform and ethanol have 

also been attempted for extract ion of enzyme [10]. A number 

of researchers made use of extracellu lar enzyme produced and 

separated cells via centrifugation [10, 16, 6]. 

 

III.RES ULTS  

 

A study reported that the maximum production of enzyme was 

achieved by Lactobacillus acidophilus (0.671 IU/mL) at 2.5% 

of lactose as source of carbon in 48 hours of incubation under 

anaerobic conditions. Extracellular enzymes produced have 

been separated from the cells by centrifugation. Amongst all 

the cell disruption methods available vortexing with quartz and 

particle with diameter 150µm was found to be most 

appropriate method for extract ion of intracellu lar enzyme [10]. 

In study carried out by Milica et al., the pH 7 and temperature 

45
0
C was found to be optimum for the ext raction of 

intracellular enzyme. It has been reported that the maximum 

enzyme production was achieved by Lactobacillus dulbrueckii, 

where the carbon source was starch and the nitrogen source 

was beef extract [16]. Lactobacillus dulbrueckii was reported 

to give 1,966 U/mL of enzyme in a study conducted by 

Gheytanchi et al. They have also determined molecular weight 

of enzyme by SDS-PAGE method and found to be around 

116kDa. Their study also indicated that Lactobacillus 

dulbrueckiican be used as probiotic and it can be also help in 

treatment of lactose intolerance individuals [2]. Mozumder et  

al., had indicated that the highest enzyme activity of 

850.69U/L was given by Lactobacillus bulgaricus isolated 

from various yogurts samples. Purification of enzyme 
enhanced the enzyme activ ity [11]. 

IV.CONCLUS ION 

 

Production of bacterial Beta-galactoidasehas has been of great 

application as it can be active over a range of pH and 

temperature. Lactic acid bacteria are studied to be the potential 

source of Beta-galactosidase as they are safe to be used in food 

industry. Lactobacillus dulbrueckii gives the highest enzyme 

activity around 1,966 U/mL and the molecular weight is 

116kDa. The optimum carbon sourceand nitrogen source for 

this organism is starch and beef extract respectively. The use 

of lactobacillus as a probiotic have also been facilitated over 

years and it has also been used for treatment of lactose 

intolerance in humans.  
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