
IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper              © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 10,  Iss 2,   2021 

 

191 | P a g e  
 

Comprehensive Analysis of a Whey-Mango Mixed Beverage: 

Physicochemical, Microbiological, and Sensory Evaluation throughout 

Storage 

Kandi Sridhar 

Department of Food Technology, Koneru Lakshmaiah Education Foundation Deemed 

to be University, Vaddeswaram 522502, Andhra Pradesh, India 

Abstract: 

In this study, three formulations were prepared with different whey and mango proportions 

(sample-1 = 60:20 mL, sample-2 = 65:15 mL, and sample-3 = 70:10 mL). Over a 25-day 

storage period, the prepared beverage samples exhibited significant changes in acidity (0.27 ± 

0.02–0.64 ± 0.03%), TSS (17.15 ± 0.01–18.20 ± 0.01 °Brix), reducing sugars (3.01 ± 0.01–

3.67 ± 0.01%), moisture (74.50 ± 0.02–87.02 ± 0.03%), protein (5.67 ± 0.02–7.58 ± 0.01%), 

fat (0.97 ± 0.01–1.39 ± 0.04%), and carbohydrate (18.01 ± 0.02–3.45 ± 0.02%). Sedimentation 

rate was negligible at 1%. The total plate count for the prepared samples ranged from 3.32 ± 

0.08 to 3.49 ± 0.15 log CFU/mL, while yeast and mold counts varied between 0.48 ± 0.01 to 

1.85 ± 0.11 Log CFU/mL. Coliform count was below the detection limit (<1). Overall sensory 

evaluation indicated that the whey beverage with higher mango juice content achieved an 

acceptable quality during processing. These findings suggest the potential of whey in 

developing beverages when combined with fruits and vegetables. 
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Introduction: 

The food industry is currently searching for ingredients that can enhance both the functionality 

and nutrition of their products, aiming to create value-added food items [1]. With consumers 

becoming more informed about nutrition, health, and food quality, and the market becoming 

highly competitive[2], food manufacturers are exploring novel functional food options. Among 

these, dairy products account for over 40% of functional foods[3], and fermented beverages 

containing milk whey are leading examples of functional beverages[4] 
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Whey, a valuable by-product obtained during cheese production from milk protein 

precipitation[5], has garnered significant interest in recent years. Unfortunately, a considerable 

amount of global whey production[6], approximately 40%, goes to waste. Traditionally, whey 

has been disposed of in surface water or used as cattle feed, causing severe environmental 

pollution [7] and posing threats to aquatic life and human health. Meeting environmental 

regulations and the cost of transporting and disposing of whey have also presented challenges 

to cheese producers [8]. 

However, whey is a rich source of essential nutrients, such as calcium, magnesium, phosphorus, 

vitamins (riboflavin and thiamine) [9], and various proteins, accounting for 85-95% of milk 

volume and retaining up to 55% of its contents after processing. In light of the valuable 

nutrients in whey and the problem of waste [10], the food industry is actively developing 

innovative food combinations based on whey. This approach is not only a more logical and 

economical method than disposal but also presents an opportunity to address food security and 

environmental sustainability [11], considering the global food crisis and environmental 

concerns. 

Numerous attempts have been made to incorporate whey into various dairy products, but there 

is still a vast potential to [12] explore its uses in the beverage industry. Several patents have 

been registered for preparing whey beverages by adding different ingredients, including 

various fruits like citrus, tropical fruits [13] (mango, banana, grapefruit, papaya, tangerine), 

and other fruits such as berries, apples, cherries, pear, apricot, and melon. Some researchers 

have also experimented with oats, vanilla, cocoa, rice, chocolate, mint [14], and other flavoring 

agents. However, these recipes may face challenges such as sedimentation due to a high volume 

of dry fruit matter and protein interactions [15], leading to suboptimal market performance. 

Additionally, certain fruits with strong acidity, bitterness, and astringency may not offer 

desirable taste and flavor [16]. 

Furthermore, some individuals may be allergic to whey protein[ 17], while others follow 

cholesterol-restricted diets or vegetarianism [18]. To address these issues and enhance the 

acceptance, nutrients, and sensory properties of whey-based beverages, combining fruits, 

vegetables, and whey could be a promising solution [19]. Mango and carrot stand out as 

suitable choices due to their low cost, nutrient content, and palatable flavor. Mango and carrot 
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also contain functional components like phenolic compounds [20], ascorbic acid, fiber, 

vitamins, minerals, alpha- and beta-carotene, lutein, and lycopene [21]. 

Researchers have recommended almond and green tea extract for their anti-allergic potential 

and flavor-enhancing properties [22]. Almonds provide essential fatty acids, vitamins, and 

minerals without cholesterol, while green tea extract may help in muscle preservation and fat 

burning [23]. Including citric acid in the recipe can enhance the shelf-life of the beverage, 

control microbial growth, and improve storage capabilities [24]. 

Previous studies have reported attempts to create whey-based beverages using only mango pulp 

or powder with varying concentrations of whey and mango [25]. However, finding the optimal 

recipe for mixing fruit concentrates and other ingredients with fresh whey remains a challenge 

[26]. This study aims to develop a whey-mango-based mixed beverage with different whey and 

mango concentrations, along with a constant amount of carrot, almond, green tea extract, sugar, 

and citric acid [27]. The physico-chemical, microbiological, and sensory characteristics of the 

prepared beverages will be evaluated both immediately after production and during a 25-day 

storage period in the refrigerator[28]. 

Materials and methods: 

Chemicals: 

All chemicals used in this study were of analytical grade and [29] procured from reputable 

suppliers, including Sigma-Aldrich (St. Louis, MI, USA) and Merck (Darmstadt, Germany) 

Preparation of Milk Whey: 

Raw milk was obtained from the local market of Sylhet city, Bangladesh. The whey was 

prepared with slight modifications based on the procedure described by Baljeet et al. [30]. The 

raw milk was heated to 82 ◦C while stirring continuously and then acidified by adding 2% citric 

acid at a rate of 2 g/kg of milk, resulting in the coagulation of milk proteins (casein). The 

coagulated mixture was filtered [31] using a muslin cloth to separate the whey from the 

coagulum. The pH of the collected whey was adjusted to pH 5.0 using 10% NaHCO3 [32]. The 

obtained whey was then stored at 4 ± 1 ◦C in a refrigerator for further use [33]. 

Preparation of mango juice: 
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Fresh ripe mangoes (Mangifera indica L.) were purchased from the local market in Sylhet city, 

Bangladesh [34]. The mangoes were cleaned using hot water (55 ◦C) and then cut into small 

pieces after removing the peel and seeds [35]. The mango juice was extracted in an aseptic 

manner using a juice extractor (model TRK-74, Turbora, Thailand) [36]. The extracted juice 

was refined by passing it through a muslin cloth and then stored under refrigeration at 4 ± 1 ◦C 

for later use [37]. 

 Preparation of Carrot Juice: 

Mature carrots (Daucus carota subsp. Sativus) were procured from the local market in Sylhet 

city, Bangladesh [38]. The carrots were first rinsed with hot water (55 ◦C) and then washed 

with distilled water. The carrots were hand-peeled with a knife and cut into small pieces. The 

juice was extracted from the carrots using a juice extractor [39] (model: TRK-74, Turbora, 

Thailand) under aseptic conditions [40]. The extracted juice was strained through a muslin 

cloth to remove stone cells and coarse particles, leaving behind only fine particles with 

colloidal coherence. The carrot juice was stored at 4 ± 1 ◦C until further use [41]. 

Preparation of Green Tea Extract: 

Green tea (Camellia sinensis) extract was prepared with slight modifications to the method 

described by Kawakastu et al. [42]. Refined green tea (Department of Food Engineering and 

Tea Technology, SUST, Bangladesh) was steeped and extracted using 10 g of green tea in 50 

mL of hot water at 80–100 ◦C with moderate agitation (1500 rpm) in a 10 L container. The 

extract was then filtered through a no. 4 Whatman filter paper. After cooling the extract to 25 

◦C, it was used as a green tea extract for the experiment [43]. 

Preparation of Almond Extract: 

Large quantities of almonds (Prunus dulcis) were obtained from the local market in Sylhet city, 

Bangladesh. The almond extract was prepared with slight modifications to the technique used 

by Erdogan and Aygun [44]. The almonds were sorted and soaked in distilled water for 24 

hours. The peels were then removed from the almonds using a knife, and the almonds were 

crushed with a clean sterilized blender (model: Osterizer 857, Willamette Industries, Portland, 

Oregon, USA). The extract was filtered using a muslin cloth to remove any chaff, and then 

stored under refrigerated conditions for future use [45]. 
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Preparation of Whey-Mango-Based Mixed Beverage Modifications: 

Three different beverages were prepared with varying proportions of whey and mango, denoted 

as sample-1 (60 mL whey, 20 mL mango), sample-2 (65 mL whey, 15 mL mango), and sample-

3 (70 mL whey, 10 mL mango) [46]. Each sample included a constant amount of 10 mL carrot, 

6 mL sugar, 1.5 mL almond, and 1.5 mL green tea extract (see Table 1)[ 47]. Whey was heated 

to 50 ◦C, and sugar was added to the mixture, which was then filtered through a muslin cloth 

after thorough mixing [48]. Subsequently, mango juice, carrot juice, green tea extract, almond 

extract, and 1% citric acid were added to the whey and homogenized [49]. The resulting 

beverages were filtered and transferred to sanitized glass bottles (250 mL) with 2.5 cm 

headspace, sealed with a crown cork for airtightness. The filled bottles were pasteurized at 85–

90 ◦C for 10–15 min, cooled to room temperature, and stored in a refrigerator at 4 ± 1 ◦C for 

further [50]. 
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S

 

Sensory evaluation: 

The sensory evaluation results for all samples after 25 days are presented in Table 5. Initially, 

the sample [51] with a whey to mango juice ratio of 60:20 and 65:15 received the highest 

sensory score for overall acceptability, with a score of 6.87 [52]. However, these scores 

gradually decreased during the storage period, reaching 2.83 and 2.81, respectively [53], on the 
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25th day of storage. The sample with the highest proportion of whey obtained similar scores in 

terms of color and flavor compared to other samples, but there were noticeable differences in 

taste, appearance, and overall acceptability [54]. The decline in overall acceptability scores 

over the storage period may be attributed to the beverages' color changes, increased acidity[55], 

and alterations in taste and flavor. Regardless of the treatment and storage duration, all samples 

experienced a reduction in their sensory scores as the storage period progressed. 

Conclusion: 

In conclusion, this study demonstrates that whey combined with fruits and vegetables holds 

great potential for developing healthy whey-based beverages with favorable sensory attributes. 

The whey-mango-based mixed beverages showed satisfactory microbiological safety during 

storage for up to 15 days under refrigerated conditions (4 ± 1 ◦C). Considering the functional 

properties derived from the bioactive constituents present in both fruit and whey, these whey-

mango-based mixed beverages could be an appealing product in the ever-expanding beverage 

market. 

To utilize whey-mango-based mixed beverages at a commercial scale, further investigations 

are recommended. These include studying the beverage's shelf life, enhancing quality through 

the incorporation of stabilizers and employing opaque packaging, optimizing the production 

process conditions, and conducting clinical trials to ensure safety and verify the beverage's 

functional benefits for human health. 
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