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 A B S T R A C T  
 

Moment vitality powder by utilizing Spray drying strategy is later, straightforward, monetary and beneficial technique. The readied watermelon juice and 

protenious whey with caffeine added substances gives moment incitement which gives better quality item. The emulsion for splash drying was set up 

by 60:40 watermelon and concentrated whey with 10% sugar, 75 mg of caffeine and 0.50 mg of CMC which was advanced based on Sensory 

Analysis. The readied emulsion was blended with various convergence of Malto-dextrin powder as emulsifying operator which impact on the 

profitability of the last premix. 5% maltodextrin powder gives most extreme yield when contrasted with 3% maltodextrin. 75 mg of caffeine gives 

impeccable incitement and concentrated whey give greatest protein substance to premix. The last premix was pressed into metalized film which 

increment the sensorial and microbial security of the item. Dampness content and disintegration time increments though water movement and mass 

thickness diminishes amid the multi month of capacity. At long last outcome gives the better quality, low water action, less demanding transport and 

capacity premix was readied.    
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INTRODUCTION 

Watermelon is a vine like blooming plant initially from southern Africa. Its organic product which is an extraordinary kind alluded to 

botanists as a PEPO, a berry which has thick skin (exocarp) and beefy focus. It is from cucurbitaceous family, Binomial name of 

watermelon is Citrulluslanatus. It contains bioactive mixes, for example, cucurbitacin, triterpenes, sterols and alkaloids, nutrients, 

minerals. The restorative cases Biological exercises looked into incorporate; antimicrobial, cancer prevention agent, hostile to 

plasmodial, mitigating, against Prostatic Hyperplasia action, antigiardial movement, hostile to oxidant, pain relieving properties, its 

consequences for the histology of the kidney of grown-up Wistar rodents, ant secretory, antidiabetic exercises. These ought to be put 

into thought in ebb and flow inquiries about. (Erhirhie et al., 2013 and Ekene et al., 2013). 

Whey protein is gotten from drain or the watery side-effect which result in consequences for hypertension, malignant growth, 

hyperlipidemia, and infection diseases. Whey protein is an incredible wellspring of spread chain amino acids, which are especially 

valuable for competitors and sarcopenic conditions. (Rie Tsutsumi et al., 2013). Whey contains 20% of protein found in drain. Whey 
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protein has a high natural esteem and is an entire protein with the nearness of all basic and insignificant amino acids. The expansion 

of whey into different natural product refreshments is a standout amongst the most appealing roads for its compelling usage. The 

principle focal points related with whey refreshments are the fortifying mix of the natural product based nutrient containing segments 

and the dairy-based calcium and whey proteins. Whey proteins emulsify fat-containing refreshments and circulate air through shake 

type drinks bringing about great security and mouth feel. Whey protein customarily bestows a flavor that makes it good for citrus and 

other natural product seasoned beverages. (kochupurakkal shiby et al., 2012). 

Encapsulation is characterized as the procedure whereby solids, fluids, or vaporous materials are encased in little cases which can 

be defined of proteins, polysaccharides and additionally lipid based materials. An extensive variety of divider materials have been 

utilized to exemplify eatable oils, including polysaccharides (changed starch, gum Arabic, gum Arabic and maltodextrin, chitosan) and 

proteins whey, soy. Proposed six purposes behind applying microencapsulation in sustenance industry: (I) to lessen the center 

reactivity with natural elements; (ii) to diminish the exchange rate of the center material to the outside condition; (iii) to advance less 

demanding taking care of; (iv) to control the arrival of the center material; (v) to veil the center taste; (vi) lastly to weaken the center 

material when it ought to be utilized in just little sums. The material inside the microcapsule is alluded to as the center, inward stage, 

or fill, while the divider is once in a while called shell, covering, divider material, or layer. The microcapsule may even have various 

dividers. Most microcapsules are little circles with measurements involved between a couple of micrometers and a couple of 

millimeters. Anyway a significant number of these microcapsules look to some extent like these basic circles. (Shahidi and Han, 

1993). 

MATERIALS AND METHODS 

Watermelon, Whey and Chemicals  

Watermelon variety (sugar baby) was purchased from a local market of Kolhapur, Maharashtra, India. Whey was prepared 

from milk at laboratory. Most of the chemicals used in this investigation were of analytical grade. The chemicals were obtained 

from Department of Food technology and Department of Food Science and Technology, Department of Technology, Shivaji 

University, Kolhapur. 

Watermelon Juice and Whey Protein Concentrate 

Sugar baby variety of watermelon natural product juice was chosen and washed with chlorinated water and then cut and 

squeeze was extricated by utilizing crate squeeze. Juice was purified at 70°C for 5min and that juice was utilized for the further 

Optimization. Drain was warmed at 70°C to 80°C and coagulated at that point Filtered through muslin fabric to get whey and 

then whey was dissipated up to 30°brix and that was utilized for the further detailing (Kochupurakkal et al., 2012). 

Streamlining of the Water-Whey Blend 

Basic watermelon juice and whey protein mixes were set up by utilizing distinctive blend like 50:50, 60:40 and 70:30 of 

watermelon juice and Whey protein separately which was improved based on Sensory Analysis. Distinctive added substances 

like sugar, caffeine and CMC were included according to table 1 which was streamlined based on Sensory Analysis. 
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Table 1. Formulation of different additives for 60:40 blends 

Level  of Addition/ 

code 

Juice : whey Sugar (gm) Caffeine 

(mg) 

CMC(gm) 

Low 60:40 5 50 0.25 

Medium 60:40 10 75 0.50 

High 60:40 15 100 0.75 

 

Improvement of the Maltodextrin Powder 

Emulsions were readied utilizing distinctive grouping of divider materials (Maltodextrins) i.e. 3% and 5% with watermelon juice 

and whey protein. Divider material Maltodextrins was broken down in warm refined water in constant blending and 

advancement of maltodextrin powder was finished by conclusive yield of the premix item.  

Arrangement of the Premix 

Emulsion (60% Whey protein and 5% Malto-dextrin) was dried by utilizing splash drier (Fig 1). The emulsion was feed at the 

rate of 300ml/hr by utilizing of peristaltic siphon and is atomized at high weight at 2 kg/cm2. The bay temperature was kept at 

180 ± 2°C and outlet temperature at 85± 2°C for whole test. The readied powder at that point blended with 75mg of Caffeine, 

0.5 gm of the CMC with sodium benzoate as additive and powder was pressed in metalized film packs to stay away from 

dampness assimilation. 

 

Figure 1:  Spray Drying for premix 

Sensory Evaluation 

Sensory evaluation was carried out by a panel of ten semi trained panel members. Hedonic rating test was employed using 9-

point hedonic scale. Sensory parameters such as color, taste, texture and overall acceptability were evaluated (Ranganna, 

2000). 
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Microbial Analysis 

The microbial analysis was carried to study the shelf life of product. Total plate count (TPC), and Yeast and Mould count was 

performed to know the shelf-life of the product. The microbial loads of the stored samples were enumerated initially, after 15 

days intervals and at the end of the storage period (USFDA, 2001). 

RESULTS AND DISCUSSION 

Proximate composition 

Proximate creation by and large speaks to the dietary nature of item. It is important to watch the proximate piece of 

watermelon juice and whey protein think to pass judgment on its impact on definite item. Proximate arrangement of 

watermelon juice and whey protein think were resolved and introduced in Table 2. 

 

Table 2.  Proximate composition of watermelon juice and Whey Protein concentrate 

Physicochemical 

Parameter 

Watermelon Whey Protein 

Moisture (%) 
94±2.5 68.35±2.1 

Protein (%) 
0.43±0.11 4.2±0.20 

Fat (%) 
0.20±0.04 1.2±0.10 

Ash (%) 
0.57±0.15 - 

Fiber (%) 
0.35±0.08 - 

Carbohydrate (%) 
4.8±1.2 - 

Acidity (%) 
0.7±0.15 - 

TSS (%) 
6.5±0.5 30±1.0 

*Results are mean ±SD of 3 determinations 

Preparation of Premix  

Watermelon juice-whey mix  

Tactile examination of arranged example was done and it was seen that example A give extensive protein's flavor as 

substance higher whey protein. Whereas test C gives watery flavor as a result of the high level of water melon juice ,both 

these example An and C scoreless when contrasted with test B. Consequently test B was that is 60:40 arranged from further 

process shown in Table 3. 

Streamlining of Additives 

It was discovered that example number A gives low sweetness and less incitement impact in view of less level of sugar and 

caffeine. Test no. C gives high sweetness and high incitement impact. Test number B scores high when contrasted with other. 

Henceforth test number B was chosen for further process appeared Table no. 4. 
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Table 3. Sensory evaluation of watermelon juice and whey protein blends 

Different Sample Color Texture Flavour Taste Overall 

Acceptability 

Control  (watermelon juice) 8 8 8 8 8 

A 7 7 6 6 7 

B 8 6 7 7 7 

C 7 6 7 7 7 

 

Table 4.  Optimization of additives 
 

Parameter Color Texture Flavour Taste 

Overall 

acceptability 

Control 

(watermelon juice) 8 8 8 8 8 

A(50:50) 6 6 7 7 7 

B60:40) 8 7 7 8 7 

C(70:30) 7 7 6 7 7 

 
 

Spray drying  

Impact of malto-dextrin Powder on last yield it was discovered that there were barely any powders accumulated in the authority 

if malto-dextrin was not included the feed. The particles created were exceptionally sticky and essentially deposited onto the 

mass of drying chamber and typhoon and could not be recuperated. In this way, Maltodextrins of 3% and 5% (of total feed 

arrangement) was added to the emulsion preceding splash drying to investigate its impact on the shower drying item. It was 

5% centralization of the malto-dextrin gives better outcome on yield of premix as contrast with 3% malto-dextrin and yield of 

blends was likewise influenced by bay temperature. In the event that temperature builds the yield of blends additionally 

increments. 

Composition of final powder product 

The readied premix was contains less dampness substance of 0.82% which additionally contains better protein substance of 

4%. It contains better measure of the Carbohydrate which was up to 94% and 396 kcal vitality. The readied Premix was 

hydrated in 44 second. The Bulk thickness and water Activity were demonstrates 0.35 (gm/ml) and 0.3540 individually which 

appeared Table no.5. 

Physicochemical Analysis during storage 

The capacity security of advanced microencapsulated powder was done by utilizing different test and tactile Analysis. 

Obviously dampness content and disintegration time increments while water action and mass thickness diminishes amid the 

60 days of capacity. Result demonstrates that the connection between dampness content and disintegration time which 

demonstrates the backwards relationship, that is if dampness substance of powder diminishes as disintegration time is 

expanded appeared table no.6. 
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Table 5. Composition of final powder product 

Constituents Results 

Moisture (%) 0.82±0.10 

Protein (%) 4.0±0.6 

Fat (%) 0.48±0.3 

Ash (%) 0.04±0.02 

Carbohydrate (%) 94.44±2.5 

Energy (kcal) 396.32 

Caffeine (mg) 75±2 

Bulk density(gm/ml) 0.35±0.10 

Water activity 0.3540±0.10 

Dissolution test (sec.) 44±2 

 
Table 6. Test values of premix during storage for metalized film packaging material 

Days Moisture value Water activity (aw) Dissolution Test(sec) 
Bulk density 

(gm/ml) 

0 0.82 0.3540 44 0.35 

7 0.80 0.3410 51 0.34 

15 0.80 0.3301 60 0.33 

30 0.81 0.3280 66 0.32 

45 0.83 0.3136 72 0.30 

60 0.85 0.3138 80 0.29 

 
Table 7. Sensory Evaluation of the Premix 

Sample no. Storage Period 

(Days) 

Color Texture Flavor Taste Overall  Acceptability 

 

Control 

(watermelon juice) 

0 9 9 9 9 9 

7 9 9 9 9 9 

15 8 9 9 8 9 

30 8 9 9 8 8 

45 8 8 8 8 8 

60 8 8 8 8 8 

A 

(sample) 

0 8 8 7 8 8 

7 8 8 8 8 8 

15 8 8 8 8 8 

30 7 8 8 8 8 

45 7 8 8 7 7 

60 7 7 8 7 7 

Sensory Evaluation  

Sensory assessment was finished by utilizing 9 point gluttonous scales. It was finished by individual from semi prepared board. 

Following outcome demonstrated that score for conclusive premix and control test was same. So last example has about same 

shading, flavor and taste when contrasted with control test. Appeared table No.7.  
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Microbial Analysis of the Premix  

Arranged example was examined for microbial solidness with interim of 15 days which appears there is no noteworthy impact 

of yeast and shape on the premix. At first there is no consequences for the premix was seen following 15 days there is huge 

impact of microbes on premix was watched. On the 60th day 0.52×104 of bacterial, 0.24×102 yeast and 0.13×102 form check 

was watched. Premix gives better microbial soundness which appears in table no.8.  
 

Table No.8. Microbial Analysis of the Premix 

Storage Days Total Plate Count 

(10
4
  cfu/gm) 

Yeast Count 

(10
2
 cfu/gm) 

Mold Count 

(10
2
 cfu/gm) 

0 Nil Nil Nil 

15 0.13 Nil Nil 

30 0.27 Nil Nil 

45 0.39 0.10 Nil 

60 0.52 0.24 0.13 

CONCLUSION 

From the all exploration discovering it can inferred that Trial 60:40 proportion of Watermelon Juice& focus whey shapes ideal 

mix with great Sensory esteem and having great dietary benefit with Addition of 75 mg caffeine gives ideal incitement to 

premix. The splash drying mix was blended with 5% Malto-dextrin goes about as great Encapsulating specialist gives most 

extreme yield of premix and Aluminum thwart bundling material goes about as great bundling material which Gives boundary 

to dampness and oxygen and expanded the time span of usability of the premix. 
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