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Lassi is a popular traditional yogurt based drink from the Indian Subcontinent. Lassi is a
blend of yogurt, water, spices and sometimes fruits. To increase the physical acceptability
of lassi, it has been fortified with betalain powder which provides reddish colour. Colour is
an important parameter for sensory analysis and consumer preference. However using
synthetic colour could be harmful for health. In today’s progressive world a shift from
synthetic to biocolour is observed. Betalain is a biocolour extracted from beet-root (Beta
vulgaris). It also increases the polyphenol content of the product which will increase the
anti-oxidant property of this beverage. In the present study, effort has been given to reduce
the calories of lassi by using zero calorie sweetener, sucralose as it is 600 times sweeter
than sucrose. To avoid the heat damage of biocolour, freeze dried powder is used as
colorant. The polyphenol content of betalain powder is measured in gallic acid equivalents
(GAE) by Folin-Ciocalteau assay using different solvents like methanol, ethanol,
petroleum ether and water. Polyphenol content is increased from 755.32 gm/100gm for
control lassi to 862.1 gm/100gm sample for fortified lassi. Proximate analysis of the lassi
samples and the stability of betalain are also determined. Finally, the sensory evolution is
also executed by using 9 point hedonic scale. Thus fortified lassi is prepared with
enhanced functional properties as well as its overall acceptability.

Introduction
India is diversified country, famous for its
tradition, culture in each field because of
agro-climatic zone, language, etc. India is
popular for its traditional beverages and
foods.
These
traditional
foods
are
significantly known for their taste and texture,
nutritional and therapeutic value. The
combination of this traditional knowledge
with scientific knowledge will increase the
demand of some fermented foods to the health
conscious consumers. For example, lassi is a

popular traditional yogurt based drink from
the Indian Subcontinent. Lassi is a blend of
yogurt, water, spices and sometimes fruits. In
this present study, to increase the physical
acceptability of lassi, it has been fortified with
betalain (beet root color).
Again, effort has been given to reduce the
calories of lassi by using non-nutritive
sweetener, sucralose as it is 600 times sweeter
than sucrose and has no calorie.
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Betalain
Colour is an important parameter for sensory
analysis and consumer preference. However
using synthetic colour could be harmful for
health. In today’s progressive world a shift
from synthetic to biocolour is observed.
Natural colourants have received increased
acceptability, mainly because of their
apparently less toxicity than artificial
colourants. Natural colours are found to be
nutritional antioxidants and their presence in
diet can reduce the risk of cardiovascular
diseases, cancer and diseases associated with
ageing. The major pigments present
abundantly in beetroot (Beta vulagaris L.) are
betalains, which impart a desirable red colour
to food and have numerous applications in
food industry as additives in gelatins,
desserts, confectioneries, baked foods, etc.,
(Aparnathi et al., 1999). Betalains have
received an increased attention due to their
antiviral and antimicrobial activities. The
stability of betalains is strongly influenced by
sugar, light, oxygen, water activity, pH and
temperature (Delgado-Vargas et al., 2000).
Beet is a vegetable root of the family
Chenopodiaceae. Its edible part is its tuberous
root. The purple-red colour of beet-root is due
to the presence of betalain pigments.
Betalains are water-soluble nitrogenous
pigments and are divided into two classes:
red-violet betacyanin and yellow betaxanthin.
Polyphenols and betalain pigments respond
property’s antioxidants benefic for the human
health. (Kujala et al., 2002 and Vitti et al.,
2005)
Sucralose
As here the effort is to make low calorie lassi,
sugar substitute zero calorie sweetener
sucralose is used. Sucralose is safe for
consumption by diabetics and non-diabetics
and does not affect insulin levels. It is a water
soluble tri-chlorinated disaccharide that is 600
times sweeter than sugar. It is highly stable

and will not readily degrade at high
temperatures. Sucralose has a low human
toxicity and is not metabolized by the human
body. Results from over a hundred animal and
clinical studies in the FDA approval process
unanimously indicated a lack of risk
associated with sucralose consumption.
Materials and Methods
Preparation of crude betalain powder
Beetroots were bought from local market
(Sodepur, Kolkata). They were peeled,
washed and grated. Distilled water was added
with the grated beetroot in 2:1 ratio. The
mixture is then centrifuged by using cold
centrifugation (Remi C 24) 12000 r.p.m. for
10 minutes at -5°C. The extracted biocolour is
dried by using freeze drier (Eyela FDU1200
freeze dryer) (Chakraborty et al., 2017).
Determination of polyphenol content of
freeze dried betalain by using different
solvents
Four solvents were used for polyphenol
content extraction, like, petroleum ether,
ethanol, methanol and water. The polyphenol
content was determined by using UV-Vis
spectrophotometer
(Jasco
V
630
Spectrophotometer) by standard Mcdonald et
al., (2001) method and expressed in terms of
gallic acid equivalent (GAE).
Preparation of betalain fortified low calorie
lassi (Y2) and control lassi (Y1)
Fresh yogurt was bought from local market
(Sodepur, Kolkata). 500gm yogurt was taken
and 500ml chilled water was added. Then 1.6
ml. of sucralose (Sugarfree Natura Sweet
Drops) was mixed. Then 2gms of the freeze
dried crude betalain powder was added. In the
other hand, control lassi (Y1) was prepared
from same quantity of yogurt and chilled
water. Here table sugar (sucrose) was added
as sweetening agent.
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Chemical analysis of Lassi

Sensory analysis

The compositions and chemical parameters of
Lassi samples were analyzed by the following
standard procedures.

Sensory analysis was done for both betalain
fortified low calorie lassi and control lassi by
eight trained panel members of food
technology department by using 9 point
hedonic scale (Hooda and Jood, 2005).

The total solids content of samples was
determined by standard gravimetric method
given in IS: SP: 18, (part Xl), 1981. Fat
contents were determined by Gerber method
as per procedure stated in IS: 1224 (Part-I),
1977. Nitrogen contents were estimated by
micro-Kjeldahl method and converted to
protein by using the factor 6.38 (AOAC,
1992).Lactose was determined as per LaneEynon’s method given in IS: 1479 (Part-II)
1961.Acidity of Lassi samples were
determined as per procedure stated in IS:
1479 (Part I) 1960. pH of Lassi determined by
using digital pH meter (pH meter CL 46+,
Toshcon Industries Pvt., Ltd.) following the
procedure stated in IS: 1479 (Part-II) 1961.
Ash contents were estimated as per procedure
given in IS: 1479 (Part II), 1961.The
polyphenol contents were determined by
spectrophotometer by standard Mcdonald et
al., (2001) method and expressed in terms of
gallic acid equivalent (GAE) with water as
solvent.
Determination of the stability of Betalain
Stability of betalain colour in different pH
was determined by mixing different volume
of 1 (N) HCl and 1 (N) NaOH to the crude
betalain powder. pH was determined by using
digital pH meter (pH meter CL 46+, Toshcon
Industries Pvt., Ltd.). As, the crude betalain
demonstrated the maximum peak at 500 nm
(Figure 1) (Chakraborty et al., 2017), the
absorbance of the betalain in different pH
solution (by addition of acid and alkali) were
determined
by
using
UV-Vis
spectrophotometer
(Jasco
V
630
Spectrophotometer) at 500nm wavelength.

Results and Discussion
Polyphenol content of freeze dried betalain
by using different solvents
The polyphenol contents in different solvents
are present in table 1. Maximum amount of
polyphenol is extracted by water (9.59
gm/100gm).
Stability of betalain at different pH
Stability of betalain in different pH is shown
in figure 2.The maximum stability of betalain
was found at pH 4.5.
Chemical analysis
The results of proximate analysis of lassi
samples are shown in table 2. The average
values of fat, protein, lactose, ash content,
total solid, acidity (% LA), pH and
polyphenol contents of control lassi was
found as 3.15%, 3.52%, 3.57%, 1.1%, 26%,
1.02%, 4.92 and 755.32gm GAE/ml
respectively. While these values for betalain
fortified low calorie lassi was found as 3.1%,
3.48%, 3.51%, 1.12%, 25.4%, 1.04%, 4.9 and
862.1gm GAE/ml respectively.
Sensory analysis
Sensory analysis of lassi samples is shown in
table 3. It is found that in case of the betalain
fortified low calorie lassi, the colour and
flavor are about 6 %, body texture and mouth
feelness are about 4.5% and overall
acceptance is about 4% more than the control
lassi.
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Table.1 Polyphenol content (gm GAE/100gm) of freeze dried beetroot
colour in different solvents
Pet Ether

Type of Solvents

0.771±0.01
gm GAE/100gm
(Avg±s.d.)= Average± standard deviation,
n=3

Ethanol

Methanol

Water

0.2433±0.0137

5.38±0.03

9.59±0.09

Table.2 Proximate analysis of betalain fortified low calorie lassi
Treatments

Fat(%)
(Avg±s.d.)

Protein(%)
(Avg±s.d.)

Lactose
(%)
(Avg±s.d.)

Ash
(%)
(Avg±s.d.)

Total Solid
(%)
(Avg±s.d.)

Acidity
(% LA)
(Avg±s.d.)

pH
(Avg±s.d.)

Y1

3.15
±0.022

3.52
±0.072

3.57
±0.1

1.1
±0.051

26.0
±0.791

1.02
±0.031

4.92
±0.051

755.32
±1.59

Y2

3.10
±0.029

3.48
±0.076

3.51
±0.079

25.4
±0.509

1.04
±0.025

4.90
±0.029

862.1
±0.762

1.12
±0.075

(Avg±s.d.)= Average± standard deviation,
n=5

Figure.1 Peak line determination curve of betalain
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Table.3 Sensory analysis of betalain fortified low calorie lassi
Sample

Appearance Colour

Flavour

Body and
Texture

Mouthfeelness Overall
Acceptance

Y1
C.V.
S. Error

8.375±0.518
24.859
0.18288

8.25±0.463
23.688
0.163572

8.125±0.835
32.048
0.294884

8.375±0.744
29.806
0.262906

8.25±0.463
23.688
0.163572

8.3125±0.458
23.474
0.16186

8.375±0.518
8.75±0.463
24.495
22.361
0.18288
0.163572
(Avg±s.d.)= Average± standard deviation,
n=8

8.625±0.518
24.495
0.18288

8.75±0.463
22.361
0.163572

8.625±0.518
24.495
0.18288

8.65±0.407
22.361
0.143845

Y2
C.V.
S.Error

Figure.2 Stability of betalain at different pH
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