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ABSTRACT
Buffalo milk which was used to prepare lassi had moisture, total solids, fat, solid non fat, protein, lactose, glucose 

and galactose content of 83.6%, 16.4%, 6.92%, 9.42% and 3.79%, 4.87%, 0.01% and 0.18% respectively. 

The average acidity and pH of buffalo milk were 0.13% and 6.64 respectively. By various methods like lane and 

eynon, Fourier Transform Infrared Spectroscopy (FTIR) and spectrophotometer it was not possible to differentiate 

between lactose, glucose and galactose. So by High Performance Liquid Chromatography 

Evaporative Light Scattering Detector (HPLC-ELSD) different concentrations of lactase enzyme that is 5%, 2%, 

1% of buffalo milk sample and lassi sample having 1% lactase enzyme were analyzed for lactose percent. 

The lactose was 0% for all above concentrations. Glucose and galactose resulting from hydrolysis of 

lactose are sweeter than lactose, and thereby increase the sweetness of the lactose-free lassi. So lassi sample A, 

sample B, sample C, sample D were prepared by varing sugar concentrations. Control sample had hedonic score 

8.5. Lassi sample A, sample B, sample C had average of 7.0, 7.0, 7.7 and sample D had 8.0 hedonic score. So, 

sample D was selected on the basis of sensory analysis and overall acceptability. The lassi sample D of 12% sugar 

added and 1% lactase enzyme added was further analyzed which had average of moisture, total solid, fat and 

lactose content of 81.22%, 18.78%, 3.1% and 0% respectively. The acidity and pH of lassi were 0.54% and 

4.44 respectively. By shelf life analysis of lassi sample D it was found to be 10 days acceptable in food grade 

polystyrene cups. By microbial analysis of lassi sample D the coliform count on prepared day and on 12th 

day was not detected. Similarly the yeast mold count was not detected on prepared day but it was 70 cfu/ml on the 

12th day.
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INTRODUCTION
Milk and milk products contain high concentrations of the 
disaccharide lactose. Lactose is a disaccharide consisting of 
glucose and galactose. It is found in milk and other dairy 
products. The concentration of lactose in cow's milk it is about 
5%. The ability to digest lactose depends on the presence of an 
enzyme (lactase) located in the small intestinal brush border. The 
monosaccharides are then absorbed by active transport [1].

People with lactose intolerance have difficulty in digesting milk 
sugars (lactose) from dairy products due to insufficient amounts 
of the gut enzyme called lactase. This enzyme is produced in the 
small  intestine  and is responsible for breaking lactose down into

two smaller sugars, glucose and galactose, to allow these sugars to 
be absorbed into the bloodstream. As milk and dairy products 
are used extensively in the food industry, many people are also 
intolerant to a wide range of foods.

If the activity of lactase is low in the relation to the amount of 
lactose ingested, the lactose cannot be hydrolysed to its 
components, resulting in maldigestion. This situation is called 
hypolactasia (lactase nonpersistence, lactase restriction). The 
term for the opposite of hypolactasia is normolactasia (lactase 
persistence) and is applied to those with moderate or high 
(normal) lactase activity. Lactose maldigestion and lactose 
malabsorption are terms to describe a poor lactose hydrolysing
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recommended three categories of food declaration, i.e., the low 
in lactose level for food products of ≤ 1% lactose, very low in 
lactose level (≤ 0.1%) and lactose-free level (≤ 0.01% of lactose 
and its degradation products).

Lactose intolerance people

The lactose intolerant among south Indians is 66.6% as 
compared with north Indians is 27.4% and the western parts of 
Indian subcontinent indicate the incident to be around 
50%-60% [5].

MATERIALS AND METHODS

Materials

Lactococcus lactis spp. lactis, Lactococcus lactis spp. cremoris and 
Streptococcus thermophilus were purchased from National Dairy 
Research Institute (NDRI), Karnal, Haryana, India β-
galactosidase was purchased from Chr. Hansen, Mumbai. β-
galactosidase was from kluyveromyces lactis yeast. Food grade 
plastic cups made up of polystyrene were used for packaging of 
lassi.

Final product formulation of lassi

The lassi was prepared by taking 3 liters of buffalo milk and 
then the treatment of lactase enzyme 1% was given to buffalo 
milk then after that inoculated 2% of curd culture into buffalo 
milk. Then the curd was set at 37°C for 6 hrs. After that the 
curd was homogenized and then water 40% and sugar 12% with 
salt 0.1% was added (Figure 1).
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capacity. The term lactose intolerance should only be used for a 
clinical entity, describing symptomatic lactose maldigestion [2].

Reasons for lactose maldigestion can be classified as congenital 
lactase deficiency (almost total lack of lactase, alactasia), 
hypolactasia (general lactose maldigestion) and secondary 
hypolactasia (due to reversible injury in the gastrointestinal 
tract).

Lactose-intolerance occurs when the human body is unable to 
produce the lactase enzyme required to break down lactose to 
glucose and galactose for the body to metabolize. As a result, the 
lactose is fermented in the intestine where it can produce 
unpleasant conditions such as gas, bloating and diarrhea. 
Commercial lactose-free milk contains less than 0.25 g lactose 
per 100 g of milk and is manufactured via enzymatic hydrolysis 
by breaking down the lactose in milk to glucose and galactose. 
Lactose usually is present in milk at levels of 4 g/100 mL-6 
g/100 mL. Glucose and galactose resulting from hydrolysis of 
lactose are sweeter than lactose and thereby can increase the 
sweetness of the lactose-free milks [3].

Lactose content can also be reduced in liquid milk products by 
lactic acid fermentation. Buttermilk, kefir and yoghurt have 
traditionally been produced and consumed instead of ordinary 
milk. In these products approximately 30% of lactose is 
converted.

Lactase activity has a typical genetically-determined pattern 
during mammalian life. This activity increases in late gestation 
and remains at a high level during early childhood, where after 
it declines to the lower adult level. Hypolactasia may develop as a 
secondary condition in people already suffering from other 
gastrointestinal diseases such as celiac disease or enteritis.

The most commonly used methods of diagnosing hypolactasia 
are the indirect measurements of the breakdown products of 
lactose following an oral dose. Reduced increase in blood 
glucose concentration, increase in exhaled breath hydrogen or 
excreted urinary galactose all indicate hypolactasia.

The use of laboratory methods for diagnosing lactose 
intolerance (i.e., symptomatic lactose maldigestion) is not 
sufficient. During a lactose tolerance test the development of 
gastrointestinal symptoms must always be recorded side by side 
with the laboratory results. Unhydrolysed lactose is transported 
to the colon and fermented by colonic bacteria into short-chain 
fatty acids and gases (hydrogen, carbon dioxide and methane). 
The development of gastrointestinal symptoms depends on the 
balance between the production and the removal of these 
fermentation products. If the disposal capacity is exceeded, 
excessive rectal gas and/or abdominal distension occur [4].

Treatment to reduce lactose exposure, while maintaining 
calcium intake from dairy products, consists of a lactose 
restricted diet or the use of milk in which the lactose has been 
prehydrolyzed via treatment with lactase supplements. Lactase 
supplements taken at the time of milk ingestion also are 
commercially available.

It is discussed in Europe, how the lactose content of lactose-free 
food products will be defined. For example, the working group 
issues of nutrition of the german society of food chemistry has
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Figure 1: Flow sheet for preparation of lassi.



Buffalo milk had average lactose 4.23% after adding 2% 
lactase to this buffalo milk the average lactose was 4.23%. 
There was no change in lactose content even after adding 
lactase enzyme (Figure 2).

The aldehyde group of any carbohydrate react with Fehling 
A (copper sulphate pentahydrate) and Fehling B 
(potassium sodium tartrate tetrahydrate and sodium hydroxide) 
in presence of heat to give carboxylate and copper oxide of 
red brown precipitate. After testing standard glucose by lane 
and eynon method the colour changes to red brown. As 
glucose, galactose and lactose all have aldehyde group they 
react similarly with Fehling A and Fehling B in presence of 
heat to give carboxylate and red brown precipitate so this 
method cannot differentiate between glucose, galactose and 
lactose [8].

Lactose content of buffalo milk by 
spectrophotometer method

Lactose content of buffalo milk was estimated by 
spectrophotometer method. The concentrations of 0.50 mg/ml 
had absorbance of 0.119 at 540 nm. The concentrations of 0.50 
mg/ml had absorbance of 0.119 at 540 nm. The concentrations 
of 0.75 mg/ml had absorbance of 0.134 at 540 nm. The 
concentrations of 1 mg/ml had absorbance of 0.143 at 540 nm. 
The concentrations of 1.25 mg/ml had absorbance of 0.150 at 
540 nm.The concentrations of 1.50 mg/ml had absorbance of 
0.164 at 540 nm. The concentrations of buffalo milk had 
absorbance of 0.157 at 540 nm. By calculating through graph we 
get the following results.

The Figure 3 shows graph of concentration versus absorbance at 
540 nm. From graph: Concentration of lactose in buffalo 
milk=1.375 mg/ml=137.5 mg/100 ml, but buffalo milk lactose 
range is=4.8 gm/100 ml=4800 mg/100 ml.
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Proximate analysis: Titrable acidity was determined by titration 
of the sample with sodium hydroxide to phenopthalein end 
point will be pink colour. The pH of milk was measured 
through electronic digital pH meter (Analab µpHcal103 point 
calibration). Moisture was determined by using hot air oven 
drying method. Total solids were determined by gravimetric 
method fat content was determine by Gerber method. SNF 
of milk was determine by subtracting the fat percentage from 
the total solids. The protein content is determined by 
pyne’s method. Lactometer (ISI) was used for rapid 
determination of specific gravity of milk. Lactose was 
determine by Fourier Transform Infrared Spectroscopy 
(FTIR) technology (FT-1). It was estimated by 
spectrophotometry. It was also estimated by high 
performance liquid chromatography evaporative light 
scattering detector HPLC-ELSD. Sensory evaluation of prepared 
samples was done by using 9 point hedonic scale by a panel of 
10 semi trained panel members [6]. In microbial analysis 
coliform count and yeast and mould count was carried out of 
lassi.

RESULTS AND DISCUSSION

Physicochemical analysis of buffalo milk

Buffalo milk had an average moisture, total solids, fat, solid non 
fat and protein content of 83.6%, 16.4%, 6.92%, 9.42% and 
3.79% respectively. The average lactose, glucose and galactose 
content were 4.87%, 0.01% and 0.18% respectively. The average 
acidity and pH of buffalo milk were 0.13% and 6.64 respectively. 
The specific gravity was 1.0297. Similar results were reported by 
Hashmi and Saleem.

Chemical analysis of curd

Chemical analysis of curd was carried out. Freeze dried powder 
of Streptococcus thermophilus (0.1 gm-0.2 gm) was incorporated 
into buffalo milk (200 ml) at 37°C in aseptic condition. Another 
cultures of Lactococcus lactis ssp. lactis and Lactococcus lactis 
ssp. cremoris were activated into buffalo milk at 30°C in aseptic 
condition. Master culture prepared by adding 2% 
of Streptococcus thermophilus and 1% of Lactococcus lactis ssp. 
lactis and 1% of Lactococcus lactis ssp. cremoris was activated in 
buffalo milk at 37°C respectively [7].

Streptococcus thermophilus had average acidity and pH of 
0.77%and 4.25 respectively. Lactococcus lactis ssp. lactis had 
average acidity and pH of 0.75% and 4.23 respectively. 
Lactococcus lactis ssp. cremoris had average acidity and pH of 
0.80% and 4.20. Master culture had average acidity and pH 
of 0.70% and 4.35 respectively.

Lactose content of buffalo milk and curd by lane 
and Eynon method

Lactose analysis of buffalo milk and curd was carried out by lane 
and eynon method. Master culture had average lactose of 3.39%. 
Buffalo milk had average lactose 4.52 percent after adding 2% 
lactase to this buffalo milk the average lactose was 4.52 percent. 

J Food Process Technol, Vol.15 Iss.4 No:1001118 3

Figure 2: Aldehyde group reaction with Fehling solutions.

Figure 3: Graph of lactose concentration versus absorbance at 
540 nm.



 Figure 5: Standard lactose of 2000 ppm.

Buffalo milk sample was analyzed and presented in Figure 6. The 
buffalo milk sample peak is as shown in Figure 6 between 28 and 
35 min. The area of the peak was 43538157339 cm2 and 
retention time was 30.317 min. By calculation the lactose 
content of buffalo milk was 4.42% [11].
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Buffalo milk range was greater than the spectrophotometric 
reading. This method is based upon reaction of lactose 
with methylamine in hot alkaline solution to form a red 
complex which absorbs at 540 nm. As glucose, galactose and 
lactose all have aldehyde group react with methylamine in 
hot alkaline solution to form a red complex so this 
method cannot differentiate between glucose, galactose and 
lactose [9].

Lactose content of buffalo milk by FTIR method

Buffalo milk analysis by FTIR method was carried out. In this 
methodology buffalo milk had average lactose, glucose and 
galactose of 4.96%, 0.01%, 0.08% after adding 0.5% of lactase 
after 1 hr the average lactose, glucose, galactose content 5.49%, 
2.51% and 2.57% and after 2 hrs the average lactose, glucose, 
galactose content 5.49%, 2.53% and 2.57% respectively.

Lactose content of buffalo milk and lassi by HPLC-
ELSD method

Lactose analysis of buffalo milk and lassi was carried 
out by using High Performance Liquid 
Chromatography Evaporative Light Scattering Detector 
(HPLC-ELSD) method. Buffalo milk had lactose of 4.42% and 
when lactase enzyme of 5%, 2% and 1% were added to 
buffalo milk the lactose content for all concentration was 
0%. As it is economical to use 1% of lactase enzyme thus 
1% added lactase enzyme was selected for further study. 
Lactase enzyme was added buffalo milk from that curd was 
set by adding master culture and lassi was prepared and then the 
lactose percent was determined which was also 0% [10].

Standard lactose of 1000 ppm was analyzed and presented in 
Figure 4. The lactose standard was between 30 and 35 min 
which gave the peak of standard lactose of 1000 ppm. The area 
of the peak was 7808833721 cm2 and retention time was 31.917 
min.

4

Figure 4: Standard lactose of 1000 ppm.

Standard lactose of 2000 ppm was analyzed and presented 
in Figure 5. Lactose standard was between 28 and 35 min 
which gave the peak of standard lactose of 2000 ppm. The area 
of the peak was 19386649289 cm2 and retention time was 
31.950 min.
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Figure 6: Buffalo milk sample.

Lactase enzyme (5%) added to buffalo milk was analyzed 
and presented in Figure 7. As shown in Figure 4 the peak 
is in between 30 and 35 min and there is no peak in Figure 7. 
So, for 5% lactase enzyme addition lactose content was not 
detected.

Figure 7: Lactase enzyme (5%) added to buffalo milk.



Lactase enzyme (2%) added to buffalo milk was analyzed and 
presented in Figure 8. As shown in Figure 4 the peak is in 
between 30 and 35 min and there is no peak in Figure 8. So for 
2% lactase enzyme addition lactose content was not detected.

Lactase enzyme (1%) added to buffalo milk was analyzed and 
presented in Figure 9. As shown in Figure 4 the peak is in 
between 30 and 35 min there is no peak in Figure 9. So, for 1%
lactase enzyme addition lactose content was not detected [12].

Lactase enzyme (1%) added lassi was analyzed and presented in 
Figure 10. As shown in Figure 4 the peak is in between 30 and 
35 min. and there is no peak in Figure 10. So, by for 1% lactase 
enzyme addition lactose content was not detected.

CONCLUSION
Master culture of 2% was inoculated in the buffalo milk by 
combination of Lactococcuslactis ssp. lactis, Lactococcuslactis ssp. 
Cremoris and Streptococcus thermophilus for prepared lassi as they 
act as a probiotic. So it may promote intestinal health, improve 
the immune system to help to maintain health, prevent chronic 
diseases like cancer, high blood pressure, obesity, diabetes and 
improve mental health. The lassi was prepared by using lactase 
enzyme of 1% concentration. This enzyme breakdown the 
lactose into glucose and galactose there by increases the 
sweetness of the product, so less amount of sugar is required for 
the product. There is no change in the calorific value of the 
product. Hence the prepared lassi was lactose free and will be 
beneficial for lactose intolerance people and the curd cultures 
present in the lassi are usefull as probiotic.
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Figure 8: Lactase enzyme (2%) added to buffalo milk.

Figure 9: Lactase enzyme (1%) added to buffalo milk.

Figure 10: Lactase enzyme (1%) added lassi.
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