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Abstract 

Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia and associated complications such 

as cardiovascular diseases, nephropathy, neuropathy and retinopathy. The increasing prevalence of Diabetes has encouraged the 

development of functional foods and beverages containing natural bioactive compounds with antidiabetic potential. The present 

investigation aimed to develop and evaluate an Anti-diabetic Elixir formulated using Syzygium cumini (Jamun) and Cocos 

nucifera (Tender Coconut water) enriched with natural additives such as mint, ginger, lemon extract, stevia and citric acid. 

Different formulations were prepared and standardized based on sensory acceptability. The finalized formulation was evaluated 

for sensory characteristics, antioxidant activity, phytochemical constituents, glycemic index, physicochemical properties and 

microbial quality. Sensory evaluation was conducted among 30 panellists and the sample 3 showed the highest acceptability in 

terms of taste, aroma, color, appearance and overall quality. Antioxidant analysis using the DPPH assay demonstrated 

appreciable free radical scavenging activity with a maximum inhibition of 80.2% and an IC₅₀ value of 61.3 µL. Phytochemical 

screening confirmed the strong presence of flavonoids, phenolic compounds, alkaloids and terpenoids, indicating significant 

therapeutic potential. The glycemic index of the elixir was found to be 31.3, classifying it as a low glycemic beverage suitable 

for diabetic individuals. The near neutral pH value and low microbial load indicated acceptable physicochemical stability and 

microbiological safety. Hence, the developed Jamun–Coconut water Elixir exhibited promising functional and antidiabetic 

properties and may serve as a natural health beverage for blood glucose management and overall wellness. 
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1. Introduction 

Diabetes mellitus is a chronic metabolic disorder character-

ized by persistent hyperglycaemia resulting from impaired in-

sulin secretion, insulin action, or both. It remains one of the 

most significant global public health challenges, with its prev-

alence rising rapidly due to urbanization, sedentary lifestyles, 
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unhealthy diets, and genetic predisposition. The disease is as-

sociated with severe long-term complications such as cardio-

vascular disorders, nephropathy, neuropathy, and retinopathy, 

which substantially reduce quality of life and increase mortal-

ity. In response to these challenges, there is growing interest 

in alternative and complementary approaches, particularly 

those based on functional foods and plant-derived bioactive 

compounds, which are considered safer, cost-effective and 

sustainable [1-3]. 

Functional foods, defined as foods that provide health ben-

efits beyond basic nutrition, have gained prominence in the 

prevention and management of chronic diseases such as dia-

betes. These foods are rich in bioactive compounds including 

polyphenols, flavonoids, vitamins, minerals, and dietary fiber, 

which exhibit antioxidant, anti-inflammatory, and antihyper-

glycemic properties. Fruit-based beverages, in particular, of-

fer a practical and consumer-friendly means of delivering 

these compounds due to their nutritional value and high ac-

ceptability. Oxidative stress, a key factor in the pathogenesis 

of diabetes, results from excessive production of reactive ox-

ygen species under hyperglycaemic conditions. Therefore, in-

corporating antioxidant-rich ingredients into daily diets is 

considered an effective strategy for improving metabolic 

health [4, 5]. 

Among natural antidiabetic agents, Syzygium cumini 

(jamun) has received considerable attention due to its rich 

phytochemical composition, including anthocyanins, flavo-

noids, tannins, and phenolic compounds. These bioactive con-

tribute to its strong antioxidant and antihyperglycemic effects, 

supporting improved insulin sensitivity and glucose metabo-

lism. Similarly, coconut water serves as a natural, low-glycae-

mic beverage rich in electrolytes, vitamins, and antioxidants, 

making it suitable for diabetic individuals. Studies have 

demonstrated its potential to reduce oxidative stress, enhance 

insulin activity, and mitigate diabetes-related complications. 

The combination of jamun and coconut water presents a syn-

ergistic approach, where bioactive compounds and nutrients 

work together to enhance therapeutic efficacy and improve 

overall acceptability of the formulation [6-8]. 

The formulation of antidiabetic functional beverages can be 

further enhanced by incorporating natural additives such as 

ginger, mint, and lemon, which provide additional antioxidant, 

anti-inflammatory, and sensory benefits. The use of natural 

sweeteners like stevia (Stevia rebaudiana) is particularly im-

portant, as it offers high sweetness with negligible calories and 

minimal impact on blood glucose levels. Technological con-

siderations, including pH, flavor, stability, and shelf life, are 

critical to ensuring product quality and consumer acceptance. 

Overall, the development of a jamun–coconut water-based an-

tidiabetic elixir represents an innovative and sustainable ap-

proach that integrates traditional knowledge with modern nu-

tritional science, offering a promising functional solution for 

diabetes management and prevention [9-11]. 

 

 

2. Materials and Methods 

2.1. Selection of Ingredients 

2.1.1. Ingredient Procurement 

Freeze dried jamun fruits was procured from a certified 

commercial supplier ensuring high quality and preservation of 

its natural color. Tender coconut water was collected from lo-

cal market. Other ingredients such as mint leaves, ginger, and 

lemon were selected based on freshness, cleanliness, and ab-

sence of contaminants. The sugar free sweetener stevia and 

citric acid was procured from reliable commercial sources to 

ensure consistency in sweetness and safety for consumption 

(Figures 1-7). 

 
Figure 1. Jamun. 

 
Figure 2. Coconut water. 

 
Figure 3. Mint. 

 
Figure 4. Ginger. 
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Figure 5. Lemon. 

 
Figure 6. Stevia. 

 
Figure 7. Citric acid. 

2.1.2. Preparation of Ingredients 

Preparation of the freeze dried jamun fruit 

The freeze dried jamun (Syzgium cumini) is collected from 

the commercial supplier. The freeze dried jamun is first 

washed with distilled water to remove contaminants and im-

purities. The washed jamun were rehydrated by soaking the 

jamun in water. The soaked jamun were then blended using 

the blender to obtain smooth and uniform pulp. For 20gm of 

freeze dried jamun 100ml of water is used to make smooth 

pulp. 

Preparation of tender coconut water 

Tender coconuts were procured from the local market and 

processed under hygienic conditions. The coconut water was 

aseptically extracted and subjected to pasteurization at 60–

70°C for 15–20 minutes to ensure microbial safety while re-

taining its nutritional quality. Subsequently, the pasteurized 

sample was rapidly cooled to ambient temperature to inhibit 

further microbial activity and preserve its physicochemical 

properties 

Preparation of Lemon Extract 

Fresh lemons were procured and thoroughly washed under 

running water to remove surface contaminants. The fruits 

were then cut, and the juice was extracted manually under hy-

gienic conditions. The extracted juice was filtered using a 

muslin cloth to remove seeds and pulp residues, resulting in a 

clear lemon extract. 

Preparation of Mint extract 

Fresh mint leaves were procured and thoroughly washed 

under running water to remove dirt and impurities. The leaves 

were then drained and blended with a small quantity of potable 

water to facilitate extraction. The resulting mixture was fil-

tered using a muslin cloth to obtain a clear mint extract. 

Preparation of Ginger extract 

Fresh ginger rhizomes were procured and thoroughly 

washed under running water to remove adhering soil and im-

purities. The outer peel was removed, and the cleaned ginger 

was cut into small pieces and blended with a minimal quantity 

of potable water to facilitate extraction. The resulting slurry 

was filtered through a muslin cloth to obtain a clear ginger 

extract. 

Addition of Citric acid 

Food-grade citric acid was procured from a commercial 

supplier and incorporated into the formulation in a predeter-

mined concentration. The citric acid was added to enhance the 

acidity, improve flavor, and act as a natural preservative. The 

mixture was stirred thoroughly under hygienic conditions to 

ensure uniform distribution and stability of the final product 

Addition of Stevia (Sugar-free sweetener) 

Stevia, a natural sugar-free sweetener, was procured from 

the local market and used in the formulation. A predetermined 

quantity of stevia was added to the prepared blend under hy-

gienic conditions to impart the desired sweetness without in-

creasing the caloric value. The mixture was stirred thoroughly 

to ensure uniform distribution and to achieve an acceptable 

taste profile in the final product. 

2.1.3. Formulation and Standardization of Product 

The formulation of the product involves selecting suitable 

ingredients in appropriate proportions to develop a nutrition-

ally balanced and sensory acceptable beverage. In this study, 

jamun pulp, tender coconut water, mint and ginger extract, 

lemon juice, citric acid and stevia were used as the ingredients. 

Different variations of the formulation were prepared by alter-

ing the quantities of these ingredients to achieve the best com-

bination in terms of taste, flavor, color, and overall accepta-

bility. The following are the four distinct variations developed 

for the breakfast Jamun Elixir samples as given in the Table 1. 
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Table 1. Development of ingredients for experiment variations. 

Sample No 
Jamun (freeze dried) 

(ml) 

Coconut wa-

ter (ml) 

Lemon ex-

tract (ml) 

Mint ex-

tract (ml) 

Ginger ex-

tract (ml) 

Citric acid 

(gm) 

Stevia 

(gm) 

Sample 1 15 80 1.5 1.5 1.5 0.1 0.5 

Sample 2 25 70 1.5 1.5 1.5 0.1 0.5 

Sample 3 35 60 1.5 1.5 1.5 0.1 0.5 

 

2.1.4. Preparation of Anti-diabetic Elixir 

The preparation of the jamun elixir was carried out by 

blending all the prepared ingredients in predetermined propor-

tions. The smooth jamun pulp (prepared from freeze-dried 

jamun fruit) was mixed with pasteurized tender coconut water 

under hygienic conditions. To this, measured quantities of 

mint extract, ginger extract and lemon extract were added. 

Further, food-grade stevia and citric acid were incorporated in 

defined concentrations to achieve the desired sweetness and 

enhance the antioxidant stability of the product. Different for-

mulations were developed by varying the proportions of the 

ingredients, and three variations were prepared for standardi-

zation. The prepared samples were subjected to sensory eval-

uation to determine acceptability in terms of taste, flavour, 

colour, and overall quality. The finalized formulation was then 

filled into pre-sterilized glass bottles under aseptic conditions 

and sealed properly to ensure safety and extend shelf life. 

2.2. Sensory Evaluation 

The sensory analysis was conducted at Nehru Arts and Sci-

ence College, Coimbatore. 30 people participated in this sen-

sory analysis. The jamun elixir was analysed based on 5 point 

hedonic scale under 5 factors namely taste, aroma, colour, ap-

pearance and overall acceptability. The Jamun Elixir was 

ranked under 5 scales as shown in the Table 2 [12, 13]. 

Scales: 1-dislike extremely; 2-dislike slightly; 3-neither like 

nor dislike; 4-like slightly; 5-like extremely. 

Table 2. Sensory Evaluation chart. 

Sample Colour Aroma Taste Appearance Overall Acceptability 

Sample 1 **** **** **** **** ******** 

Sample 2 **** **** **** **** ******** 

Sample 3 **** **** **** **** ******** 

 

2.3. Bioactive Analysis 

2.3.1. Estimation of Antioxidant Activity 

Antioxidant activity was determined using the DPPH radi-

cal scavenging assay, where the sample was reacted with a 

DPPH solution and incubated in the dark. The reduction of 

DPPH was monitored by measuring the decrease in absorb-

ance at 517 nm using a spectrophotometer [14]. 

2.3.2. Phytochemical Analysis 

Benedict Test– Detection of Reducing Sugars 

Reducing sugars were detected using Benedict’s test by 

heating the sample with Benedict’s reagent in a boiling water 

bath. The formation of a colored precipitate (green to brick red) 

indicated the presence of reducing sugars [15]. 

Flavonoids Test – Alkaline Reagent Test 

Flavonoids were detected using the alkaline reagent test by 

adding sodium hydroxide (NaOH) to the sample, resulting in 

an intense yellow color. The disappearance of the color upon 

addition of dilute acid confirmed the presence of flavonoids 

[16]. 

Ferric Chloride Test – Detection of Phenolic Compounds 

Phenolic compounds were detected by adding a few drops 

of ferric chloride (FeCl₃) solution to the sample. The for-

mation of a blue, green, or violet coloration indicated the pres-

ence of phenolics [17]. 

Wagner’s Test – Detection of Alkaloids 

Alkaloids were detected using Wagner’s test by adding 

Wagner’s reagent (iodine in potassium iodide) to the sample 
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extract. The formation of a reddish-brown precipitate indi-

cated the presence of alkaloids [18]. 

Salkowski’s Test – Detection of Terpenoids 

Terpenoids were detected using Salkowski’s test by mixing 

the sample with chloroform followed by careful addition of 

concentrated sulfuric acid along the test tube wall. The for-

mation of a reddish-brown coloration at the interface indicated 

the presence of terpenoids. Saponins possess surface acive 

properties and produce a stable, persistent froth when shaken 

with water due to a reduction in surface tension [19]. 

2.4. Glycemic Index Test 

Glycemic Index (GI) was determined by measuring post-

prandial blood glucose levels after consumption of a fixed 

amount of available carbohydrates from the test sample and a 

reference (glucose). The incremental area under the curve 

(AUC) was calculated, and GI was expressed as the percent-

age of the blood glucose response relative to the reference 

food [20]. 

2.5. Physicochemical Analysis 

Estimation of pH 

The pH of the sample was measured using a calibrated dig-

ital pH meter by immersing the glass electrode into the solu-

tion. The pH value was recorded based on the electrical poten-

tial generated, after standardization with buffer solutions [21]. 

2.6. Microbial Analysis 

The total plate count (TPC) 

Total Plate Count (TPC) was determined by serially dilut-

ing the sample and plating it on nutrient agar medium under 

aseptic conditions. After incubation at 37°C, colonies were 

counted and expressed as colony-forming units per gram 

(CFU/gm) [22]. 

3. Results and Discussion 

3.1. Sensory Evaluation 

A sensory evaluation was conducted among 30 panellists 

from Nehru Arts and Science College, Coimbatore. The de-

veloped Jamun Elixir was served to the participants, and their 

responses were recorded based on key quality attributes in-

cluding taste, colour, aroma, appearance and overall accepta-

bility. The evaluation was carried out using a 5-point hedonic 

scale, where scores ranged from “dislike extremely” to “like 

extremely” to assess consumer acceptability of the product as 

shown in the Table 3 and Figure 8 [23]. 

Table 3. Sensory Analysis of Anti-Diabetic Elixir. 

Sample Color Aroma Taste Appearance Overall Acceptability Total 

Sample 1 3 3 3 3 3 15 

Sample 2 3 2 2 3 2 12 

Sample 3 5 4 5 5 5 24 

Scales- 1-dislike extremely; 2-dislike slightly; 3-neither like nor dislike; 4-like slightly; 5-like extremely. 

 
Figure 8. Column diagram of sensory evaluation. 

The sensory evaluation graph (Fig.8) indicates that Sample 3 

achieved the highest scores in all parameters, including color, 

aroma, taste, appearance, and overall acceptability. This sug-

gests that Sample 3 was the most preferred formulation among 

the panel members. Sample 1 showed moderate scores across 

all attributes, indicating average acceptability. In contrast, Sam-

ple 2 recorded the lowest scores, particularly in taste and overall 

acceptability, making it the least preferred sample. Overall, the 

results demonstrate that Sample 3 had superior sensory qualities 

and was the best accepted product among the three variations. 

3.2. Bioactive Analysis 

3.2.1. Estimation of Antioxidant Activity 

The antioxidant activity of the Jamun Elixir was evaluated, 
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and the results are presented in Table 4. The sample showed a 

progressive increase in percentage inhibition with increasing 

concentration, reaching a maximum inhibition of 80.2%. The 

IC₅₀ value was calculated to be approximately 61.3 µL, indi-

cating moderate antioxidant potential. Since a lower IC₅₀ value 

corresponds to higher antioxidant activity, the findings sug-

gest that the developed cereal possesses appreciable free radi-

cal scavenging ability and can serve as a potential natural an-

tioxidant source [24]. 

Table 4. Antioxidant Activity of Antidiabetic elixir. 

Antioxidant activity 

S. No Name of the test 100 µL 250 µL 500 µL 750 µL 1000 µL IC₅₀ 

1 DPPH free radical scavenging activity 9.5% 21.8% 40.9% 61.0% 80.2% 613 µL 

 

3.2.2. Phytochemical Analysis 

The phytochemical analysis of the formulated antidiabetic 

elixir revealed the presence of several important bioactive 

compounds with varying intensities as shown in the Table 5. 

Carbohydrates showed a negative (–) result, indicating their 

absence or very low concentration in the formulation. Flavo-

noids, phenolic compounds, alkaloids, and terpenoids exhib-

ited highly positive (++) results, suggesting a strong presence 

of these phytochemicals. These compounds are well known 

for their antioxidant, anti-inflammatory, and antidiabetic 

properties, which play a significant role in managing blood 

glucose levels. Saponins showed a positive (+) result, indicat-

ing a moderate presence, which may contribute to hypoglyce-

mic and lipid-lowering effects [25-27]. 

Table 5. Phytochemical Analysis of Antidiabetic elixir. 

TEST RESULT 

Carbohydrate test -- 

Flavonoid test ++ 

Phenolic compound test ++ 

Alkaloids test ++ 

Terpenoids test ++ 

Saponin test + 

++ = Highly positive; + = Positive; -- = Highly Negative 

3.3. Glycemic Index Test 

The glycemic test is conducted and result is analyzed as 

given in the Table 6. The glycemic Index (GI) analysis of the 

developed jamun elixir showed a value of 31.3, which indi-

cates that the product falls under the low glycemic index cat-

egory (GI < 55). This result suggests that the elixir causes a 

slow and gradual increase in blood glucose levels after con-

sumption, making it a suitable functional beverage, especially 

for individuals with diabetes or those aiming to manage blood 

sugar levels [28]. 

Table 6. Glycemic Index result of Antidiabetic elixir. 

S. No. Parameter Test Method Test result 

1 
Glycemic 

Index 

FSSAI Manual Food 

Products 
31.3 

3.4. Physicochemical Analysis 

Estimation of pH 

The pH of the sample was calculated by taking the mean of 

three readings, yielding a value of 6.7, indicating acceptable 

acidity for a functional beverage as indicated in the Table 7 

[29]. 

Table 7. The Average pH of Antidiabetic elixir. 

Sample Trial 1 Trial 2 Trial 3 Mean 

Jamun antidi-

abetic elixir 
6.68 6.72 6.70 6.70 

3.5. Microbial Analysis 

Total plate count 

The total plate count of the jamun elixir was found to be 32 

× 101 CFU/ml, indicating a low microbial load in the prepared 

sample as shown in the Table 8. This suggests that the product 
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was processed under hygienic conditions and maintains good 

microbiological quality. The relatively low microbial count 

may be due to the presence of natural antimicrobial com-

pounds in jamun, along with proper processing, handling, and 

storage practices. Hence, the jamun elixir can be considered 

microbiologically safe for consumption within the tested pe-

riod [30]. 

Table 8. The Total plate count of Jamun Elixir. 

Sample Result 

Anti-diabetic Jamun Elixir 32 × 101 

4. Conclusion 

The developed Jamun–Coconut water elixir demonstrated 

good sensory acceptability, significant antioxidant activity, a 

low glycemic index, and the presence of beneficial phyto-

chemicals, confirming its functional potential. Physicochemi-

cal and microbial analyses indicated that the formulation is 

stable and safe for consumption. Overall, the study suggests 

that the elixir can serve as a promising natural functional bev-

erage for supporting blood glucose management and general 

health, while further clinical and shelf-life studies are recom-

mended to validate its therapeutic efficacy and commercial 

applicability. 

Abbreviations 

AUC Area Under the Curve 

CFU/gm Colony Forming Units per Gram 

DPPH 2,2-diphenyl-1-picrylhydrazyl 

FSSAI Food Safety and Standards Authority of India 

GI Glycaemic Index 

Gm Gram 

IC₅₀ Half Maximal Inhibitory Concentration 

Ml Milli Litre 

µL Micro Litre 

TPC Total Plate Count 
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