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Abstract

The resent investigation was conducted at the Department of Animal Husbandry and Dairying, C.S. Azad University of Agriculture and
Technology, Kanpur. This study evaluated the effect of three types of fruit juice viz., Pineapple (A1), Pomegranate (Az) and Sweet lime (As)
on the sensory properties of whey beverages with different fruit juices. The impact of four juice concentration levels (15%, 20%, 25%, and
30%), three sugar levels (6%, 8%, and 10%), and five storage periods (0, 7, 14, 21, and 28 days) was systematically assessed. The sensory
evaluation revealed that Pineapple juice-based beverages (A1) achieved the highest flavour score (7.60), followed by sweet lime (Az) with
7.45, and pomegranate (Az2) with 7.39. Beverages with 25% fruit juice (Bs) recorded the best flavour score (8.18), and those with 10% sugar
(C3) were preferred with a mean score of 8.00. Fresh samples (D1) exhibited the highest sensory appeal with a flavour score of 8.02, which
significantly declined by the 28th days (Ds) to 5.30, indicating storage-related sensory deterioration.

Keywords: Whey, fruit juices, sensory evaluation, & shelf-life etc.

Introduction preparation was subjected to pasteurization and carbonation.
Milk is considered as the most satisfactory, ideal and almost Among four flavours tried in whey soft drink, orange
completes food, endowed by nature, which is also referred flavour was highly acceptable. No off- flavours or signs of
as ‘Bank of nutrients’. Milk plays an important role in spoilage were observed in all the stored soft drink samples.
meeting the requirements of many essential nutrients, and

hence milk is considered as a protective food. Also, it is Materials and Methods

essential food for the newly born young ones and equally Materials: Materials mainly included the ingredients
important to the expectants mother for supply of most required for optimization of compositional and processing
essential major and minor substance. Dairy technologists are parameters of Whey beverage with different fruit juices. The
engaged to see that each and every constituents of milk are following material ware used for the present investigation.
properly utilized. (Anonymous, 2023) [,

Whey is the largest and highly nutritious important product Collection of cow milk: Requisite amount of cow milk was
of the dairy industry, it is obtained during the manufacture obtained from Experimental Dairy C.S. Azad University of
of casein, cheese, paneer, chhana and shrikhand. Whey Agriculture & Technology, Kanpur, whey which was
protein comprises of four major protein fractions and six required for the preparation of whey beverage with different
minor protein fractions. Major protein fractions include fruit juices.

beta-lactoglobulin (65%), alpha-lactalbumin (25%), bovine

serum albumin (8%) and immune globulins (2%) (Ramos et. Sugar: Good quality, clean, crystalline, white cane sugar
al., 2016) %1, Minor fractions include lactoferrin, lysozyme, was purchased from local market.

lactoperoxidase and glyco macro peptides.

Prepared soft drinks from the clarified and deproteinized Muslin cloth: Clean, suitable size muslin cloth piece was
whey by addition of cane sugar, citric acid, flavour and final used for straining of whey.
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Chemicals: Citric acid @ 1.5 per cent and analytical
reagents (AR) were used in the physico-chemical analysis.

Equipment: The equipment used for the preparation and
packaging of Whey beverage with different fruit juices was
as under:

e Gas stove as heating media

Stainless steel vessel for milk heating.

Stainless steel ladle.

A centigrade scalethermometer.

Hoop for whey straining.

Electronic weighing machine

Hand juicer machine

Stainless steel knife.

Transparent glass bottles of 200 ml capacity for
packaging

Preparation technique

Extraction of paneer whey

Paneer whey was prepared as per the method given by
Shewfelt (1997). Good quality fresh cow milk was strained
through muslin cloth. At that point milk was transferred to
stainless steel vessel and brought to boil by warming at
temperature 800C. The vessel was expelled from the fire
and permits to cool at temperature 750C. The coagulant i.e.
citric acid @ 0.5 per cent was added slowly and blended so
that it was blended properly. The coagulated milk was
pouredover piece of clean muslin cloth extended over
another vessel to deplete the whey. The clear milked whey
was collected in vessel. The whey was once more heated to
a temperature of 100°C for 5 minutes, so as to remove the
traces of fat and curd particles. The clear yellowish green
whey was at that point used for the preparation of whey
beverage with different fruit juices.

Flow diagram showing preparation of paneer whey from
milk

Recerving cow milk

1
Heating at 80°c & Cooling 70°c
1
Addition of eitric acid 0.5% (Coagulant)

1

Stirring continuously
1

Filtration (using muslin cloth)

Selection of Pineapple, Pomegranate and Sweet Lime
Fruits

Pineapple, Pomegranate and Sweet Lime Fruits were
collected from nearest fruit market, Kalyanpur Kanpur
Nagar. During the course of present study while selecting
the both fruits, stage of ripening, size, colour and taste were
considered so that there should not be any variation in the
quality of juice to be extracted from the natural product.

Preparation of Pineapple, Pomegranate and Sweet Lime
Juice

Flow diagram: showing preparation of Pineapple Juice,
Pomegranate Juice and Sweet Lime Juice.
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Selection of Pineapple, Pomegranate and Sweet lime fruits

l

Washing
l

Peeling
!

Cutting
l

Remove Seeds

!

Blending

l

Filteration by muslin cloth

l

Heatingin water bath (at 70°c for 2 min.)

!

Cooling at 5°c

Preparation of whey beverage with different fruit juices
Flow diagram for whey beverage with different fruit juices
given by Reddy et al. (1987) 251 was used with following
modifications. The paneer whey obtained from cow milk,
cool to room temperature and then it passed through the
hand cream separator machine for removal of residual fat.
After getting this defatted, sugar and (15, 20, 25 and 30
percent) fruit juices were added. The products were filled in
sterilized bottles and then cooled and stored in refrigerator
at5-7 °C.

Flow diagram of Whey beverage with different fruit
juices

Receiving Whey
1
Addition of sugar (6, 8, & 10%)
l
Addition of fruit juices (as per treatments)
l
Mixing of fruit juices with paneer whey
l
Bottling & Capping
!
In the bottle pasteurization (63-66c for 30 min )
!
Cooling
l
Storage (at 5°c)
(Reddy et al., 1987) [%3]

Results and Discussion

Sensory tests were utilized to decide the sensory quality of
whey beverage with different fruit juices by a board of five
judges from the department of Animal Husbandry and
Dairy, Chandra Shekhar Azad University of Agriculture and
Technology, Kanpur. The judges considered flavour, colour
and appearance, sweetness and overall acceptability of whey
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beverage with different fruit juices when assessing the test.
The samples of whey beverage with different fruit juices
were subjected to organoleptic assessment on 9-Point
Hedonic scale as endorsed in IS: 6273 (Part-11) 1971 [8]. A
board of five semi prepared judges were given the treated
samples of the whey beverage with different fruit juices for
sensory assessment. The results and discussion of this
inquiry have been displayed beneath the taking after
headings.

https://www.extensionjournal.com

Table 1 Flavour

The flavour of whey beverage with different fruit juices is
the most critical quality attribute, determining its
acceptability. It must be free from any off-flavour,
bitterness, excessive acidity, or curdling. The effect of
various factors on the flavour score is presented in Table
4.1.1 (A & B), and the analysis of variance is shown in
Table 1 (C). These tables reveal the following observations.

Table 1: (A) The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on flavour score of Whey
beverage with different fruit juices.

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
B1 B2 B3 B4 C1 c2

HAl WA2 EA3

Bl B2 B3 B4 C1 C2 C3 D1 D2 D3 D4 D5 Mean
Al 791 | 800 | 811 | 820 | 829 | 829 | 822 | 801 | 741 | 711 | 6.37 | 533 7.60
A2 738 | 768 | 834 | 807 | 7.75 | 794 | 790 | 7.98 | 7.22 | 7.13 | 6.21 | 520 7.39
A3 732 | 764 | 810 | 7.98 | 7.69 | 769 | 790 | 819 | 7.28 | 7.64 | 6.45 | 5.61 7.45
Bl 742 | 750 | 7.70 | 750 | 7.23 | 6.95 | 6.14 | 5.19 6.95
B2 774 | 785 | 799 | 823 | 742 | 7.16 | 6.29 | 5.22 7.23
B3 8.02 | 838 | 828 | 816 | 7.37 | 7.23 | 6.36 | 5.33 7.39
B4 832 | 8.16 | 802 | 806 | 7.24 | 711 | 6.36 | 5.30 7.31
C1 8.02 | 7.24 | 7.07 | 6.30 | 5.25 6.77
C2 8.11 | 742 | 7.21 | 6.38 | 5.36 6.89
C3 796 | 735 | 714 | 6.27 | 524 6.79
Mean | 753 | 7.77 | 8.18 | 8.08 | 7.89 | 797 | 8.00 | 8.02 | 7.31 | 7.17 | 6.31 | 530
A B C D AB AC AD BC BD CD
SE(d) 0.37 0.43 0.37 0.48 0.74 0.64 0.83 0.74 0.96 0.83
SE(M) 0.26 0.30 0.26 0.34 0.53 0.46 0.59 0.53 0.68 0.59
CD at 5% 0.73 0.96 0.84 0.94 1.24 1.46 1.64 2.15 1.46 1.64
FLAVOUR

c3

Bl mB2 ®WB3 WB4 mC1 WC2 EC3 ®Mean

D1 D2 D5

Mean

D4

D3

Fig 1: The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on flavour score of Whey
beverage with different fruit juices

From Table 1 (A), the following observations regarding the
effect of fruit juices (A), levels of fruit juice (B), sugar
levels (C), and storage periods (D) on the flavour score were
made. Among the types of fruit juices, the highest mean
flavour score (7.60) was recorded for beverages prepared
with Pineapple juice (Al), followed by Sweet Lime juice
(A3) with a score of 7.45, while Pomegranate juice (A2) had
the lowest score of 7.39. This suggests that Pineapple whey
beverages with different fruit juices were most preferred in

www.extensionjournal.com

terms of flavour.

For the levels of fruit juice (B), the 25% juice level (B3)
yielded the highest mean score of 8.18, closely followed by
the 30% juice level (B4) with 8.08. In contrast, the 15%
juice level (B1) had the lowest score of 7.53, indicating that
higher fruit juice levels enhanced the flavour profile.
Regarding the effect of sugar levels (C), beverages with
10% sugar (C3) achieved the highest mean score of 8.00,
followed by 8% sugar (C2) with 7.97. The lowest flavour
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score was observed for 6% sugar (C1) with a score of 7.89.
These results suggest that higher sugar levels contributed
positively to the flavour perception.

The storage period (D) had a significant impact on the
flavour scores. The highest mean score of 8.02 was
observed in fresh samples (D1), followed by D2 (7.31).
However, the flavour deteriorated over time, with the lowest
score recorded on the 28th day (D5) at 5.30. This indicates a
gradual decline in sensory quality over the storage period.
The interaction of fruit juices and juice levels (AB) revealed
that the combination of Pineapple juice (A1) with 25% juice
(B3) scored the highest (8.11). Similarly, among sugar
levels and storage periods (CD), the highest score (8.02)
was observed for fresh samples with 6% sugar (C1D1).
However, the lowest interaction score (5.24) was noted for
C3D5, indicating that prolonged storage negatively
impacted flavour.

The data was found to be significant at the 5% level with a
Critical Difference (CD) of 0.73 for fruit types (A), 0.96 for
juice levels (B), 0.84 for sugar levels (C), and 0.94 for
storage periods (D). Additionally, significant interactions
were observed for AB (CD = 1.24) and BC (CD = 2.15),

https://www.extensionjournal.com

highlighting the importance of optimal combinations of
these factors to maintain the flavour quality of whey
beverages with different fruit juices.The results of the
current study for flavor were similar to those reported by
Prasad et al. (2013) [?4, who prepared a whey-based mango
beverage and observed an average sensory score for flavor
ranging from 6.23 to 8.76.

Table 2 Colour and Appearance

The colour of Whey beverage with different fruit juices
plays a crucial role in consumer acceptance. It should be
visually appealing, uniform, and free from any visible
foreign matter. The colour of beverages prepared with
Pineapple juice (Al) varies from pale yellow to light
golden, where as beverages made with Pomegranate juice
(A2) range from pinkish-red to bright red, and those with
Sweet Lime juice (A3) display a pale yellowish hue. The
effect of various factors on the colour and appearance of the
beverage is summarized in Table 2 (A & B), and the
statistical analysis is provided in Table 4.1.2 (C). The data
reveal the following observation.

Table 2: (A) The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on Colour and Appearance
of Whey beverage with different fruit juices.

Bl B2 B3 B4 C1 C2 C3 D1 D2 D3 D4 D5 Mean
Al 6.12 | 6.37 | 6.67 | 6.63 | 640 | 6.41 | 654 | 8.06 | 7.30 | 6.48 | 558 | 4.83 6.45
A2 5.65 | 588 | 6.37 | 6.16 | 592 | 6.07 | 6.05 | 765 | 6.86 | 6.01 | 515 | 440 6.01
A3 575 1599 | 633 | 624 | 6.03 | 6.03 | 618 | 7.70 | 691 | 6.11 | 519 | 4.48 6.08
Bl 575 | 581 | 596 | 745 | 6.68 | 5.88 | 496 | 4.23 5.84
B2 599 | 6.08 | 6.17 | 7.70 | 6.93 | 6.09 | 5.21 | 447 6.08
B3 6.20 | 647 | 6.71 | 8.09 | 7.30 | 6.46 | 559 | 4.86 6.46
B4 653 | 6.30 | 6.19 | 796 | 7.19 | 6.37 | 546 | 4.73 6.34
C1 7.73 | 6.96 | 6.15 | 5.24 | 451 6.12
C2 7.79 | 7.01 | 6.18 | 5.30 | 4.56 6.17
C3 788 | 711 | 6.27 | 5.38 | 4.65 6.26
Mean | 584 | 6.08 | 646 | 6.34 | 6.12 | 6.17 | 6.26 | 7.80 | 7.02 | 6.20 | 5.31 | 4.57
A B C D AB AC AD BC BD CD
SE(d) 0.008 | 0.009 0.008 0.010 | 0.015 0.013 0.017 | 0.015 0.020 | 0.017
SE(M) 0.005 | 0.006 0.005 0.007 0.011 0.009 0.012 | 0.011 0.014 | 0.012
CD at 5% 0.015 | 0.020 0.017 0.019 | 0.026 0.030 | 0.034 | 0.044 | 0.030 | 0.034
Colour and Appearance
2.00
8.00
7.00
6.00
5.00
4.00
3.00
200
1.00
0.00
B1 B2 B3 Ba c1 c2 3 p1 D2 D3 D4 D5 Mean
HA1 HA? A3 HB1 HB2 B3 NB4 EC1 NC? HC3 HMean

Fig 2: The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on Colour and Appearance of
Whey beverage with different fruit juices
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From Table 2 (A), the mean colour and appearance score for
Pineapple juice (Al) was the highest at 6.45, followed by
Sweet Lime juice (A3) at 6.08, while Pomegranate juice
(A2) had the lowest score of 6.01. This indicates that
beverages prepared with Pineapple juice are visually more
appealing than the other two. Among the different juice
levels, 25% juice (B3) recorded the highest score (6.46),
while 15% juice (B1) had the lowest (5.84), suggesting that
higher juice levels improve the appearance.

The sugar content also influenced the appearance, with 10%
sugar (C3) achieving the highest score (6.26), followed by
8% sugar (C2) with 6.17. The lowest score (6.12) was
observed with 6% sugar (C1). This shows that moderate
sugar levels enhance the beverage's appearance. Storage

https://www.extensionjournal.com

periods significantly affected the colour and appearance,
with fresh samples (D1) achieving the highest score (7.80).
However, as the storage period increased, the score declined
to 4.57 on the 28" day (D5), indicating visual deterioration
over time (Chatterjee et al. 2021) M1,

Sweetness

The sweetness of Whey beverage with different fruit juices
plays a significant role in it's sensory appeal. The sweetness
score, as influenced by various factors such as fruit types,
fruit juice levels, sugar levels, and storage duration, is
presented in Table 3 (A & B), with the variance analysis
shown in Table 3 (C).

Table 3: (A) The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on Sweetness score of
Whey beverage with different fruit juices.

Bl B2 B3 B4 Cl C2 C3 D1 D2 D3 D4 D5 Mean
Al 6.01 | 6.26 | 6.56 | 6.52 | 6.29 | 6.29 | 643 | 793 | 7.16 | 6.35 | 5.44 | 481 6.34
A2 553 | 576 | 6.25 | 6.03 | 580 | 595 | 593 | 751 | 6.71 | 5.87 | 5.00 | 4.37 5.89
A3 5.62 | 586 | 6.20 | 6.11 | 589 | 589 | 6.05 | 755 | 6.75 | 5.96 | 5.03 | 4.44 5.95
Bl 563 | 569 | 584 | 7.31 | 653 | 5.74 | 481 | 4.20 5.72
B2 587 | 596 | 6.05 | 7.56 | 6.78 | 5.95 | 5.06 | 4.44 5.96
B3 6.08 | 6.35 | 6.58 | 7.95 | 7.15 | 6.32 | 544 | 4.83 6.34
B4 6.41 | 6.18 | 6.07 | 7.82 | 7.04 | 6.23 | 5.31 | 4.70 6.22
C1 759 | 6.81 | 6.01 | 509 | 448 6.00
C2 7.65 | 6.86 | 6.04 | 5.15 | 453 6.05
C3 7.74 | 6.96 | 6.13 | 5.23 | 4.62 6.14
Mean | 5.72 | 596 | 6.34 | 6.22 | 6.00 | 6.05 | 6.14 | 7.66 | 6.87 | 6.06 | 5.16 | 4.54
A B C D AB AC AD BC BD CD
SE(d) 0.008 0.009 0.008 0.010 0.015 0.013 0.017 0.015 0.020 0.017
SE(M) 0.005 0.006 0.005 0.007 0.011 0.009 0.012 0.011 0.014 0.012
CD at 5% 0.015 0.020 0.017 0.019 0.026 0.030 0.034 0.044 0.030 0.034
Sweetness
: ||
Bl B2 B3 B4 C1 c2 C3 D1 D2 D3 D4 D5 Mean
mAl mA2 A3 Bl mB2 mEB3 mB4 m(Cl m(2 m(3 mMean

Fig 3: The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on Sweetness score of Whey
beverage with different fruit juices.

From Table 3 (A), it was observed that the sweetness score
varied across the levels. The highest sweetness score was
recorded in sample C3 (7.74) at 12% sugar level, followed
by C2 (7.65) at 10% sugar level, while the lowest sweetness
score was noted in C1 (6.00). The difference between these
samples was statistically significant at 5% (CD=0.017).

In terms of fruit juice levels, B3 (30% juice) achieved the
highest score of 6.34, with B2 (25%) at 5.96. The lowest
score of 5.72 was observed at 20% (B1). The statistical

www.extensionjournal.com

analysis confirmed these differences were significant
(CD=0.020). Regarding fruit type, pineapple juice (Al)
exhibited the highest average sweetness (6.34), followed by
sweet lime juice (A3) with 5.95, while A2 scored 5.89. The
results indicated significant variation between the fruit types
at 5% (CD=0.015). Storage periods showed a significant
decline in sweetness over time. Fresh samples (D1) scored
the highest (7.66), with scores progressively decreasing to
4.54 after 20 days (D5). This trend of reduced sweetness
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with storage was statistically significant (CD=0.019) (Naik
& Desai, 2017) [0,

Overall-acceptability
The overall-acceptability of Whey beverage with different

https://www.extensionjournal.com

fruit juices as affected by different factors has been
presented in Table 4. (A&B) and its analysis of variance in
Table 4. (C). The data presented by figure no. 4, which
revealed the following facts.

Table 4: (A) The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on Overall-acceptability
score of Whey beverage with different fruit juices.

Bl [ B2 | B3 | B4 | ClL | C2 | C3 | DI | D2 ] D3| D4 | D5 | Mean
Al [6.20 | 645 | 6.75 | 6.71 | 6.48 | 6.49 | 6.62 | 8.09 | 7.34 | 653 | 570 | 499 | 6.53
A2 [571[593 643622598 613|610 | 7.66 | 6.88 | 6.04 | 5.25 | 454 | 6.07
A3 | 571 | 595|629 620 | 599 | 599 | 6.14 | 7.61 | 6.83 | 6.04 | 5.19 | 452 | 6.04
B1 578 | 5.84 | 599 | 7.43 | 6.67 | 5.88 | 5.04 | 434 | 587
B2 6.02 | 6.11 | 6.20 | 7.68 | 6.92 | 6.09 | 5.28 | 458 | 6.11
B3 6.24 | 651 | 6.74 | 8.07 | 7.29 | 6.46 | 5.67 | 497 | 6.49
B4 6.56 | 6.34 | 6.23 | 7.95 | 7.18 | 6.37 | 553 | 485 | 6.38
C1 772 | 6.95 | 6.15 | 531 | 462 | 6.15
c2 7.78 | 7.00 | 6.18 | 537 | 468 | 6.20
C3 7.86 | 7.10 | 6.27 | 5.45 | 476 | 6.29

Mean | 5.87 | 6.11 | 6.49 | 6.38 | 6.15 | 6.20 | 6.29 | 7.78 | 7.02 | 6.20 | 5.38 | 4.69

A B C D AB | AC [ AD [ BC | BD | CD

SE(d) 0.008 | 0.009 | 0.008 | 0.010 | 0.015 | 0.013 | 0.017 | 0.015 | 0.020 | 0.017

SE(M) 0.005 | 0.006 | 0.005 | 0.007 | 0.011 | 0.009 | 0.012 | 0.011 | 0.014 | 0.012

CDat5% | 0.015 | 0.020 | 0.017 | 0.019 | 0.026 | 0.030 | 0.034 | 0.044 | 0.030 | 0.034

Overall Acceptability
5.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00
B1 B2 B3 B4 Cc1l c2 c3 D1 D2 D3 D4 D5 Mean
HAl WA2 A3 Bl WB2 WB3 HB4 HC1l EC2 EC3 EMean

Fig 4: The effect of Fruit juices (A), Levels of fruit juices (B), Levels of sugar (C) and Storage period (D) on Overall-acceptability score of
Whey beverage with different fruit juices

From Table 4. (A), the overall-acceptability score of whey
beverage with different fruit juices combinations shows
significant variations across various treatments. Among
different fruit juices (A), the highest mean score (6.53) was
observed in Al, indicating better acceptance, while the
lowest score (6.04) was found in A3. This suggests that Al
samples were more favorably received. The levels of fruit
juices (B) also influenced the overall acceptability. The
highest score (6.49) was recorded for B3, while B1 scored
the lowest at 5.87. Similarly, the levels of sugar (C) had an
impact, with the highest acceptability seen in C3 (6.29) and
the lowest in C1 (6.15).

The storage periods (D) had a noticeable effect, where the
highest score (7.78) was recorded at the beginning (D1),
indicating fresher products are more acceptable. In contrast,
the acceptability decreased over time, with the lowest score

www.extensionjournal.com

(4.69) at D5, suggesting a decline in quality with extended
storage.

When comparing specific treatment combinations, it was
evident that fruit juice type, levels, and sugar interact to
impact the acceptability. For instance, C2 samples
maintained better scores across different storage periods,
while C1 showed a decline in later periods. The results were
statistically significant with CD values at a 5% level,
indicating the reliability of these findings.

Conclusion

The result obtained from sensory, chemical, microbiological
evaluations and cost analysis of whey beverage with
different fruit juices prepared with different fruit types, juice
levels, sugar levels, and storage periods lead to several
important conclusions. Pineapple juice (Al) provided the
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best sensory quality, with the highest scores in flavor, color,
and overall-acceptability. The optimal sensory combination
was found to be 25% juice (B3) with 10% sugar (C3),
consumed fresh (D1), as storage negatively impacted
sensory attributes, with significant declines observed by the
28th day (D5). The optimal formulation balancing quality
and cost was found to be 25% juice with 10% sugar,
especially in Pineapple and Pomegranate beverages,
consumed within 15 days of refrigerated storage (5°C).
While formulations with 30% juice and 10% sugar delivered
superior nutritional quality, they also incurred higher
production costs. Storage duration emerged as a critical
factor, with beverages showing the best quality within 15
days of storage, beyond which sensory quality and microbial
safety deteriorated. The use of whey as a cost-effective
ingredient ensures sustainable production, providing a
nutritious and economical alternative to conventional
beverages. The findings demonstrate that whey beverage
with different fruit juices offer optimal sensory appeal,
chemical stability, and microbiological safety when
formulated with balanced juice and sugar levels, consumed
fresh, and efficiently priced, making them a commercially
viable product.
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