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Studies on physico-chemical changesoccurred during
storagein Lass prepared from cow milk blended with

sapotapulp
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ABSTRACT : Present investigation was conducted to study the physico-chemical changes occurred in Lassi prepared from cow
milk blended with sapota pul p during storage at refrigeration temperature (7£1°C). Fresh cow milk was standardized at 3.5 per cent
fat and 8.5 per cent SNF then used for theinvestigation. Fivetreatments of sapotapulp blendedlassii.e. T, T,, T, T,and T, with
different levelsof sapotapulp (0, 5, 10, 15 and 20 %) by weight of lassi added during preparation. The physico-chemical analysis
wasfollowed to observe the chemical changesoccurred in lassi during storage and it was observed that moisture, fat and pH was

decreased, while total solids, protein and acidity were increased.
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I NTRODUCTION
Milk is one of the most aff ordabl e sources of many
nutrientslike proteins and vitamins. Many people do not

liketo consumemilk initsliquid form. Therefore, there -
- therapeutic beverage. Itisapopular indigenousfermented
. milk beverage whichisusually prepared by mixing dahi

milk and makesit easily acceptableto consumersasone : andwater in approximately equal parts. Lassi isaready-

of important nutritive and therapeutic valued group is : to-serve, fermented dairy product obtained after the

fermented milk products. Milk hasbeen described asmost -
- in heat-treated milk followed by breaking up the curd
total milk production of Indiais 135.5 milliontonnes, out : intofineparticlesby agitation sweetening with sugar and
- [ or fruit additives (Angja, 1994). It has a creamy
. consistency, sweetish rich aroma, and a mild to acidic

© flavour, which makesthe product refreshingly palatable.

are severa products which are made from milk called
dairy Products, which preserve the nutritive values of

ideal food, which referred as “Bank of Nutrients”. The
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. of which 44.00 per cent is consumed as liquid milk and
- 56.00 per cent is converted into various milk products
- (Anonymous, 2014).

Lassi is consumed as a cold drink, refreshing

growth of selected culture, usually Lactic streptococci,

Sapota (Achras sapota) is one of the most

. important fruits available throughout the year which is
- great for healthy besides being extremely delicious. The
- tasty flesh of thisfruitiseasily digestible and replenishes
. our body by providing energy due to its high content of
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digestible sugar, which ranges from 12 to 18 per cent
(Shaikh, 2013). Asadready said, thisfruitisrichinvitamins,

minerals and tannins. Due its sugary taste, it is widely
used in shakes. The various health benefits of sapotaare -
. determined as per the procedure recommended in BIS

beneficial for the eyes, source of energy, anti-viral and

anti-bacterial, aids inweightloss, mental hedlth, prevention :
- (Part-X1) 1981. The pH of product was determined as
. per the method of O’Keeffe et al. (1976). Data obtained
- during present investigation were statistically analyzed

of certain cancers, anti-inflammatory agent etc. (Arora,
2006)
The manufacture of indigenous dairy product lassi

with low-cal orie sweeteners could provide an alternate
variety to the health conscious consumers. The popularity
of this product is not only because of itsrefreshing and -
delicioustaste, but also duetoitsnutritive and therapeutic
benefitsand thirst quenching quality. Considering same :
values present investigation was planned and undertaken -
. heads:

changes occurred in lassi during storage prepared from

- Chemical changes occurred in lass during storage:

with main objectives to evaluate the physico-chemical
cow milk blended with Sapotapul p.
M ATERIAL AND METHODS

2014-2015 in the Department of Animal Husbandry and
Dairy Science and Department of Plant Pathology, Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola,

blendedlassiie T, T, T, T,

of sapotapulp (0, 5, 10, 15 and 20 %) by weight of lassi
added during preparation. The sapota pulp as per
treatment, sugar 10 per cent and water 10 per cent was
added. The fruit pulp, sugar and water were properly
mixed with curd in order to have ahomogenous mixture.
The prepared fruit pulp lassi was packed in 150 ml
sterilized plastic cups and stored in refrigerator at 7+1°C.

recorded at 0, 2, 4, 6 and 8 days, respectively.
The lassi obtained was analyzed for the physico-
chemical properties like, Moisture percentage of lassi

content from 100 as procedure described in IS: 4079
(1967). Percentage of fat was determined as per the
procedure recommended in |.S.I. Hand Book of Food
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- Ingtitute in 1.S.I. Handbook of Food Analysis, Dairy
- Products, Part 1 (1981). The percentage of total solids

of lassi was determined as per formula given by Arora
et al. (1992). Titratable acidity percentage of lassi was

Handbook of Food Analysisof Dairy Productsin SP; 18

by adopting Completely Randomised Design (CRD) as
described by (Amble, 1975).

REsuLTSAND DiscussionN

The results of the present study as well as relevant
discussions have been presented under following sub

Thelass sampleof treatments stored at refrigeration

- temperature showed variation in chemical qualitiesviz.,
The present investigation was undertaken during

moisture, fat, protein, total solids, titratable acidity, pH.

© Observations recorded in respect to chemical quality of
- lassi prepared from cow milk blended with sapota pulp
. were statistically analyzed, tabulated, presented and
Maharashtra. Fresh cow milk was standardized at 3.5 : discussed as mentioned below.
per cent fat and 8.5 per cent SNF then used for the -
investigation. The milk wasinoculated by adding 0.5-1.0 :
per cent starter culture consisting of Sreptococcuslactis -
sp. diacetylactis. Lassi was prepared as procedure :
prescribed by De (1982). Five treatments of sapotapulp :

T, T, T,and T, withdifferentlevels

Effect on moisture content of lassi during storage:
Treatment wise and within treatment changes

occurred in lassi with respect to moisture percentage

during storage was tabul ated and presented in Table 1.
Datarevealed from Table 1 that, on the day of lassi

- preparation (0 day) moisture percentage was decreased
. withincreasein rate of addition of sapotapulpi. e. 87.60,
- 87.10, 86.38, 85.73 and 85.06 for lassi prepared under
. treatments T, T,, T,, T, and T, respectively. The
: moisture percentage was gradually decreased from
- treatment T, to T,. The highest quantity of moisture
- percentage was found in treatment T,.

Observations in respect physico-chemica quality were -
- were recorded as 86.04, 85.44, 84.86, 84.21 and 83.68,
. Onthe 4" day as 84.84, 84.47, 83.49, 82.85 and 82.31,
- On the 6" day as 83.26, 83.22, 81.89, 81.29 and 80.79
was calculated by deducting percentage of total solids
. were recorded as 81.55, 80.93, 80.09, 79.56 and 79.14
- for lassi prepared under treatmentsT,, T,, T,, T,and T,
. respectively.

Analysis, Dairy Products, Part 1 (1980). Protein was :
determined as per method prescribed by Indian Standard -

On the 2 day of storage mean moisture percentage

and On the 8" day of storage mean moisture percentage

From these observations it was determined that
during storage the moisture percentage decreased day
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by day. The results obtained in this study in agreement
observed that the score for moisture decreased steadily
from initial score. Singh et al. (2012) and Bagal et al.
(2007) aso recorded decreasing trend of moistureinlass
during storage.

Effect on total solids content of lassi during storage:
Treatment wise and within treatment changes

during storage was tabulated and presented in Table 2.
Datarevealed from Table 2 that, on the day of lassi

withincreasein rate of addition of sapotapulpi. e. 12.40,

treatments T,, T,, T,,, T, and T, respectively. The total

was found in treatment T_.

and 16.32, On the 4" day as 15.16, 15.53, 16.51, 17.15

- and 17.69, On the 6" day as 16.74, 16.78, 18.11, 18.72
with the results obtained by Kadam et al. (2005) who
. percentage were recorded as 18.45, 19.07, 19.91, 20.44
- and 20.86 for lassi prepared under treatments T, T,, T,
. T,and T, respectively.

and 19.21 and On the 8" day of storage mean total solids

From these observations it was determined that

- during storage the total solids percentage increased day
. by day. Theresultsobtained in thisstudy arein agreement
- with the results obtained by Bagal et al. (2007); Shuwu
occurred in lassi with respect to total solids percentage :

et al. (2011) and Jadhav et al. (2014) who observed that

. thetotal solids percentage was increased during storage
- ascompared toinitial total solids percentage.
preparation (0 day) tota solidspercentagewasincreased

- Effect on fat percentage of lassi during storage :
12.90, 13.62, 14.27 and 14.94 for lassi prepared under -

Treatment wise and within treatment changes

occurred in lassi with respect to fat percentage during
solidspercentage was gradually increased fromtreatment -
T, to T. The highest quantity of total solids percentage -

storage was tabulated and presented in Table 3.
Datarevealed from Table 3 that, on the day of lassi

; preparation (O day) fat percentage was decreased with
On the 2™ day of storage mean total solids :
percentage were recorded as 13.96, 14.56, 15.14, 15.80

increasein rate of addition of sapotapulpi.e. 2.91, 2.80,
2.70, 2.62 and 2.49 for lassi prepared under treatments

: T,T,T, T,and T, respectively. The fat percentage

Table 1 : Effect on moisture per cent of lass prepared from cow milk blended with sapota pulp during storage under refrigeration condition

(7£1°C)
Observations recorded during storage (at day)
Treatments Mean of 4 replications
0 2 4 6 8

T, 87.60 86.04 84.84 83.26 81.55
T 87.10 85.44 84.47 83.22 80.93
Ts 86.38 84.86 83.49 81.89 80.09
Ta 85.73 84.21 82.85 81.29 79.56
Ts 85.06 83.68 82.31 80.79 79.14
‘F’ test Sig. Sig Sig. Sig. Sig.
SE. + 0.04 0.06 0.10 0.15 0.15
C.D. (P=0.05) 0.14 0.19 0.32 0.48 0.45

Table 2 : Effect on total solids per cent of lass prepared from cow milk blended with sapota pulp during storage under refrigeration condition

(7£1°C)
Observations recorded during storage (at day)
Treatments Mean of 4 replications
0 2 4 6 8

T 12.40 13.96 15.16 16.74 18.45
T 12.90 14.56 15.53 16.78 19.07
Ts 13.62 15.14 16.51 18.11 19.91
Ta 14.27 15.80 17.15 18.71 20.44
Ts 14.94 16.32 17.69 19.21 20.86
‘F test Sig. Sig. Sig. Sig. Sig.
SE. 0.01 0.06 0.10 0.15 0.15
C.D. (P=0.05) 0.04 0.19 0.32 0.48 0.48
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was gradually decreased from treatment T, to T,. The -
highest quantity of fat percentagewasfound intreatment :
- withincreasein rate of addition of sapotapulpi. e. 2.30,
On the 2™ day of storage mean fat percentage were -
. treatmentsT,, T,,T,, T,and T, respectively. Theprotein
day as 2.84, 2.72, 2.62, 2.54 and 2.41, On the 6" day as
- to T,. The highest quantity of protein percentage was
. foundintreatment T,.
2.55, 2.47 and 2.35 for lassi prepared under treatments -
. wererecorded as 2.42, 2.33, 2.26, 2.19 and 2.09, On the

Tl.
recorded as 2.87, 2.77, 2.65, 2.57 and 2.45, On the 4t

2.81, 2.69, 2.58, 2.50 and 2.38 and On the 8" day of
storage mean fat percentage was recorded as 2.77, 2.65,

T, T, T, T,and T, respectively. From these

observations it was determined that during storage the
fat percentage decreased day by day. Theresultsobtained -
in this study in agreement with the results obtained by
- 2.82, 2.71, 2.60 and 2.58 for lassi prepared under
- treatmentsT,, T,, T,, T, and T, respectively. From these
fat percentage was decreased during storage as compared
- protein percentage decreased day by day. The results
- obtained in this study in agreement with the results
. obtained by Avtade et al. (2010); Shuwu et al. (2011)

Avtade et al. (2010); Shuwu et al. (2011); Pardhi et al.
(2012) and Jadhav et al. (2014) who observed that the

toinitial fat percentage.

Effect on protein percentage of lassi during storage:

Treatment wise and within treatment changes -
occurredin lassi with respect to protein percentageduring -

storage was tabulated and presented in Table 4.

Datarevealed from Table 4 that, on the day of lassi
preparation (0 day) protein percentage was decreased

2.21, 2.14, 2.06 and 1.97 for lassi prepared under

percentage was gradually decreased from treatment T,

On the 2™ day of storage mean protein percentage
4" day as 2.55, 2.46, 2.32, 2.24 and 2.20, On the 6™ day

as2.72,2.63, 2.49, 2.41 and 2.38 and On the 8" day of
storage mean protein percentage were recorded as 2.91,

observations it was determined that during storage the

and Jadhav et al. (2014) who observed that the protein
percentage was increased.

Table 3 : Effect on fat per cent of lassi prepared from cow milk blended with sapota pulp during storage under refrigeration condition (7+1°C)

Observations recorded during storage (at day)

Treatments Mean of 4 replications
0 2 4 6 8

T, 291 2.87 2.84 281 277
T, 2.80 277 272 2.69 2.65
Ts 2.70 2.65 2.62 2.58 255
Ta 2.62 257 254 2.50 247
Ts 2.49 245 241 2.38 235
‘F’ test Sig. Sig. Sig Sig. Sig.
SE.+ 0.01 0.01 0.01 0.01 0.01
C.D. (P=0.05) 0.03 0.03 0.03 0.03 0.02

Table 4 : Effect on protein per cent of lass prepared from cow milk blended with sapota pulp during storage under refrigeration condition

(7+1°C)
Observations recorded during storage (at day)
Treatments Mean of 4 replications
0 2 4 6 8

T 2.30 242 2,55 272 291
T, 221 233 2.46 2.63 2.82
Ts 214 2.26 232 249 271
Ta 2.06 219 224 241 2.60
Ts 197 2.09 220 2.38 2.58
‘P’ test Sig. Sig. Sig. Sig. Sig
SE. + 0.01 0.01 0.01 0.01 0.01
C.D. (P=0.05) 0.02 0.03 0.04 0.03 0.02
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Effect on titratable acidity of lassi during storage:

Treatment wise and within treatment changes
occurred in lassi with respect to titratable acidity
percentage during storage was tabulated and presented
inTable5.

Datarevealed from Table 5 that, on the day of lassi
preparation (0 day) titratable acidity percentage was
decreased withincreasein rate of addition of sapotapulp

percentage was found in treatment T,.

percentage were recorded as 0.78, 0.75, 0.73, 0.71 and
0.68, On the 4" day as 0.81, 0.78, 0.75, 0.74 and 0.71,
Onthe6"day as0.87,0.84,0.81,0.79 and 0.78 and On
the 8" day of storage mean titratable acidity percentage
wererecorded as0.96, 0.94, 0.93, 0.92 and 0.91 for lassi
prepared under treatments T, T,, T,, T, and T,

- the titratable acidity percentage increased day by day.
: The lassi was acceptable up to 6" day of preparation.
- Theresults obtained in this study are in agreement with
- theresultsobtained by Kumar and Rathur (2000), Kadam
. et al. (2005), Kadam et al. (2006) and Shuwu et al.
- (2011)who observed that thetitratable acidity percentage
. was increased during storage as compared to initial
- titratable acidity percentage.

i.e 0.76, 0.73, 0.70, 0.68 and 0.65 for lassi prepared -
under treatments T, T,,T,, T, and T, respectively. The :
titratable acidity percentagewasgradually decreased from -
treatment T, to T,.. The highest quantity of titratableacidity -
. tabulated and presented in Table 6.
On the 2™ day of storage mean titratable acidity -

Effect on pH of lassi during storage :
Treatment wise and with in treatment changes
occurred in lassi with respect to pH during storage was

Datarevealed from Table 6 that, on the day of lassi

. preparation (0 day) pH was increased with increase in
- rate of addition of sapotapulpi. e. 4.04, 4.08, 4.12, 4.15
- and 4.18 for lass prepared under treatments T, T,, T,
: T,and T, respectively. The pH was gradually increased
- fromtreatment T, to T,.. The highest quantity of pH was
- foundintreatment T..

respectively. Onthe 8" day of lass sampleswereregected :
as observing the increased acidity level of lassi. From :
these observationsit was determined that during storage

On the 2™ day of storage mean pH were recorded
as4.02,4.06, 4.09, 4.12 and 4.15, On the 4" day as 3.99,
4.01, 4.05, 4.09 and 4.11, On the 6" day as 3.96, 3.98,

Table 5 : Effect on titratable acidity per cent of lassi prepared from cow milk blended with sapota pulp during storage under refrigeration

condition (7+1°C)

Observations recorded during storage (at day)

Treatments Mean of 4 replications
0 2 4 6 8

T: 0.76 0.78 0.81 0.87 0.96
T 0.73 0.75 0.78 0.84 0.94
Ts 0.70 0.73 0.75 0.81 0.93
Ta 0.68 0.71 0.74 0.79 0.92
Ts 0.65 0.68 0.71 0.78 0.91
‘F’ test Sig. Sig. Sig. Sig. Sig.
SE. + 0.003 0.005 0.005 0.003 0.002
C.D. (P=0.05) 0.011 0.015 0.017 0.010 0.007

Table 6 : Effect on pH of lassi prepared from cow milk blended with sapota pulp during storage under refrigeration condition (7+1°C)

Observations recorded during storage (at day)

Treatments Mean of 4 replications
0 2 4 6 8

T: 4.04 4.02 3.99 3.96 3.93
T 4.08 4.06 401 3.98 3.95
Ts 4.12 4.09 4.05 4.01 3.98
T, 4.15 412 4.09 4.06 401
Ts 4,18 415 411 4.08 4.03
‘F test Sig. Sig Sig. Sig. Sig.
SE. 0.005 0.005 0.004 0.004 0.003
C.D. (P=0.05) 0.017 0.016 0.011 0.012 0.010
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4.01, 4.06 and 4.08 and on the 8" day of storage mean -

pH were recorded as 3.93, 3.95, 3.98, 401 and 4.03for * peghmukh, A.M., Zagare, M.S. and Patil, S.S. (2013). Effect of

- pH on microbial quality of dairy pack food. An Internat. per
- RevisedJ., 2(4): 1-4

© 1S: 4079 (1967). Method of test for Dairy Industry. Indian

_ _ - Standard Institution Manak Bhavan, New Delhi, India.
with the results obtained by Shuwu et al. (2011) and -

- 1.S.1. (1980). Indian Standards Hand Book of Food Analysis.
Deshmuikh et al. (2013) who observed that the pH was - SP; 18 (Part-1) General Methods, Indian Standards I nstitution,

- Manak Bhavan, 9, Bahadur Shah Zafar Marg, New Delhi.
- 181 (1981). Handbook of food analysis, Dairy products, SP: 18

lassi prepared under treatments T,, T,, T,, T, and T,

respectively. From these observationsit was determined

that during storage the pH was decreased day by day.
The results abtained in this study are in agreement

decreased during storage as compared to initial pH.

Conclusion:

From the data obtai ned during present investigation -

on storage of lassi prepared from blending of sapotapulp : D&M India

it was observed that moisture, fat and pH was decreased :
. of addition of orange (Citrus Sinesis) juice on sensory and
- microbial qualities of lass during storage. Asian J. Dairy &
. Food Res,, 33 (3) : 187-189.

Aneja, R.P. (1994). Modernization of traditional Indian dairy : adam, PS., Kalepatil, RK., Avhad, V.B., Sharma, SK. and

- Motey, R.H. (2006). Some studies on preparation of lassi
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