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Abstract 

The study was conducted to develop a healthy instant mango drink powder and to 

compare its nutritional facts with commercially available mango drink powder. For this 

purpose, ripe Amropali mangoes were collected from a local source. After drying the 

mango pulp in a cabinet dryer, three formulations were prepared to compare with a locally 

available commercial brand mango drink powder. In this study, moisture, ash, protein, fat, 

carbohydrate, and energy contents were ranged from 0.2 to 4.6%, 0.4 to 2.6%, 0.7 to 

2.2%, 0.6 to 0.9%, 89.5 to 97.8% and 375.4 to 400.5 kcal/100 g, respectively. The crude 

fiber was not found in any of the instant mango drink powder. Among the bioactive 

compounds, the flavonoid content in the commercial brand was higher than other 

formulated mango drink powder. In contrast, total anthocyanin content and total phenolic 

content values of all formulated instant mango drinks were higher than the commercial 

brand. Potassium, Magnesium, Chloride, Phosphorus, and Vitamin C were higher in 

formulated powder than the commercial preparation, but sodium, calcium, and iron 

contents were higher in the commercial mango drink powder. Antioxidant capacity was 

also found to be significantly higher in our formulated powder than that of commercial 

preparation. From the sensory and microbiological point of view, our formulated instant 

mango drink powder exhibited significant acceptability and stability. So, the formulated 

instant mango drink powder appears to be nutritionally and tastefully as acceptable as 

commercially available instant mango drink powders and able to meet day-to-day 

nutritional requirements as a supplement. 

1. Introduction 

Mango (Mangifera indica L.) is a well-known fruit 

cultivated in most frost-free tropical and warmer 

subtropical climates. Mangoes are often called the king 

of fruit due to their unique taste and flavor. The local 

name of this delicious fruit in Bangladesh is “aam”, and 

it is cultivated in almost all districts in the country. Apart 

from the taste, the nutritional value of mango is 

unparalleled. Some popular verities of mangoes grown 

here include BARI AAM-3 (Amropali), Langra, 

Gopalbogh, Himsagar, Laksmanbhog, Mohanbhog, 

Misribhog, Khirsapat, Ashhwina, Khisanbogh, 

Kuapahadi, Fazlee, Lata, Bombai, Foria, Kohitoor, etc. 

BARI AAM-3 is a recent addition of sweet and non-

fibrous flesh containing mango cultivated in most parts 

of Bangladesh. Bangladesh ranks 8th in terms of mango 

production. Other major mango producing countries are 

India, Pakistan, Mexico, Brazil, Philippines (Alam et al., 

2006).  

People around the world love mangoes due to their 

flavor and color, along with their nutritional value. Sweet 

aroma, attractive peel color, delicious taste is 

supplemented by high contents of vitamin C, β-carotene, 

and trace elements. Mango contains several types of 

polyphenols, including mangiferin, which is a powerful 

antioxidant. It is an excellent source of several vitamins 

like folate, some B vitamins, vitamins A, C, E, and K. 

Folate is vital for normal cell growth and hemoglobin 

synthesis. Vitamin B helps in many cellular functions, 

while others improve immunity. Among minerals, 
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mango is rich in potassium and magnesium, which are 

essential in the normal cardiac function of humans. Its 

lutein, zeaxanthin, and vitamin A help in vision protect 

eyes from harmful sunrays and prevent night blindness. 

Vitamin A also keeps skin and hair healthy. Mango 

polyphenols, which are considered antioxidants, remove 

harmful free radicals from our body and thus reduce the 

risk of various cancers like lung, breast, stomach, and 

colon cancers. The chemical composition of mango pulp 

varies with soil quality, variety, and stage of maturity. 

Naturally, fructose and sucrose content of ripe mango is 

more than that of green mango. Major phenolic 

compounds found in mango so far include leucocyanidin, 

catechin, epicatechin, chlorogenic acid, quercitrin, 

quercetin, (Ma et al., 2011). Mango contains some 

pigments like chlorophylls and carotenoids, particularly 

after ripening, which confer UV skin protection (Ma et 

al., 2011; Kabir et al., 2017). 

Bangladesh is a fertile land for mango cultivation. It 

is also one of the important commercial fruit crops, with 

yearly production exceeding 1.1 million metric tons. 

After meeting local demands, mango is exported to 

several countries. However, a large portion of a ripe 

mango is wasted at different production points due to 

low-tech processing, poor transportation, and inadequate 

storage facilities. Proper utilization of mango in producer 

country, including export to suitable markets, is 

invariably limited by the perishable nature of the fruit 

and the short harvest season of the crop. In addition to 

direct consumption, mangoes are processed in various 

forms for long-term storage. Mango juice is one such 

preparation that is extremely popular, particularly among 

children. Mango pulp is also converted to mango nectar, 

puree, beverages, and powder. Mango powder is a 

relatively stable preparation that can be used in drinks, 

desserts, confectionaries, baby foods, and many other 

products.  

Dehydrating mango juice into powdered particles not 

only reduces volume for more cost-effective 

transportation but prolongs the shelf life effectively as 

well (Mahendran, 2011). Powdered mango juice is 

mainly used as instant food. These products can stay 

unaltered in more extremes of temperature and for a 

more extended period than liquid preparations (Pap, 

1995). Fruit powders are also used in many food items 

with convenience. If the moisture content of fruit 

powders can be reduced to less than 4%, they can be 

used to make candy, toffee, fudge, etc. People, 

particularly children who do not like raw mango, may 

find these food products more appetizing. The moisture 

content of mango pulp is very high (85%), rendering it 

challenging to store long-term, particularly in adverse 

climatic conditions. This results in wastage of almost 

30% of fruits every year (Thind et al., 2002). To 

minimize this post-harvest loss and to improve shelf-life, 

various attempts have been made to process the surplus 

mango into something more stable. Dried flakes and 

powders, and preservative-added pulp are some of the 

successful outcomes of such attempts (Saxena and Arora, 

1997). Mango powder is required in the production of 

various mango-flavored foods like ice cream, fruit bar, 

cake, cereal flakes, etc. As a result, there is a huge 

demand for a non-caking and soluble mango powder in 

the food industry (Akhter et al., 2010). Several 

techniques have been developed to produce powder from 

mango pulp, such as cabinet drying, spray drying, freeze-

drying, foam mat drying, drum drying, and vacuum 

drying. A practical and handy application of mango pulp 

powder is the preparation of instant mango drink 

powder.  

Powdered drink mix is a processed-food product, a 

powder designed to mix usually with water to produce a 

beverage resembling fruit juice or soda in flavor. The 

instant mango drink powder mainly consists of natural 

mango powders, sweetening agent, color source, flavor 

source, thickening agent, anticaking agent, acid source, 

and additives, which make it's desirable, appealing, 

appetizing, delicious, informative, and nutritious for our 

health. There is a huge demand for mango drinks in the 

summer season because it provides instant rehydration 

and a sense of freshness. Instant mango drink powder 

can easily meet this demand and help people get a high-

energy, refreshing, and flavored drink with additional 

vitamins and minerals (Chen et al., 2000). The powder 

form of mango juice can be used for breakfast as well 

because it takes only seconds to prepare a drink by 

mixing water, which saves time in the morning 

considerably. Mango drink powder may attract consumer 

attention if they are made aware of this product with a 

focus on taste, mixed and attractive color, mixed flavor, 

and handiness. So, the objectives of this study were to 

formulate instant mango drink powder and to evaluate 

the proximate composition, mineral analysis, bioactive 

compounds (phenolic content, flavonoid content, 

anthocyanin content, and antioxidant capacity), sensory 

evaluation and microbiological quality of the instant 

mango drink powder. 

 

2. Materials and methods 

2.1 Materials 

Ripe Amropali mangoes were collected from 

Bangladesh Agriculture Research Institute, Pahartali, 

Chattogram, Bangladesh. Sugar and salt were purchased 

from the local market. Other ingredients (Citric Acid, 

Trisodium Citrate, Tricalcium Phosphate, Ascorbic Acid, 

Aspartame, Titanium Dioxide, CMC, Silicon dioxide, 
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Color (E110, E102), and Flavor) and Chemicals used in 

this study were of laboratory grade procured from Merck 

KGaA, Darmstadt, Germany. 

2.2 Formulation of instant mango drink powder  

2.2.1 Preparation of mango pulp powder 

The freshly collected mangoes were made sure to 

free from insect’s bites or worms and washed with water 

to eliminate visible dirt. Water was removed quickly 

with blotting papers. The ripe mangoes were trimmed to 

remove the stem and blossom end. The mangoes were 

then peeled manually; the pulp was separated from the 

seeds and blended in a household blender to make it 

uniform. Before the drying process, the pulp was sieved 

using a sieve in order to remove large particles and 

insoluble fibers. The pulp was then placed in a cabinet 

dryer. The cabinet-dried content was collected after three 

days and was ground into powder. The powder was then 

sieved to remove large fragments. The yield was 

considered as mango powder. The exact amount was 

weighed and taken as required for different analyses. 

2.2.2 Processing of instant mango drink powder 

Various trials were carried out to formulate the 

instant mango drink powder. Finally, the formulation of 

instant mango drink powders, according to Table 1. 

From Table 1, Sample A, B, C, and D represented 

Formulation one (20% mango powder), Formulation two 

(15% mango powder), Formulation three (10% mango 

powder), and commercial brand of instant mango drink 

powder respectively. Sugar, citric acid, trisodium citrate, 

tricalcium phosphate, ascorbic acid, aspartame, salt, 

titanium dioxide, CMC, silicon dioxide, color (E110, 

E102), and flavor were added to the selected sample of 

mango powder after weighing according to the quantities 

given in Table 1. They were mixed thoroughly and 

ground for uniform distribution of ingredients. The 

processed instant mango drink powder be packaged and 

stored for sensory evaluation, nutritive value, and other 

analyses. 

2.3 Quality evaluation of instant mango drink powder 

2.3.1 Proximate analysis of instant mango drink 

powder  

The proximate compositions of the instant mango 

drink powder were determined using methods described 

by (AOAC) Association of Official Analytical Chemists 

(AOAC, 2000) with certain modifications. The total 

carbohydrate was calculated as the difference between 

100 and a sum total of the other proximate components. 

Therefore, the formula became:  

% CHO = 100% - % (Protein + Fat + Fiber + Ash + 

Moisture content). 

The energy value of the samples was determined by 

multiplying the protein content by four, carbohydrate 

content by four and fat content by nine according to 

standard James formula (James, 1995).  

Energy Value = (Crude protein × 4) + (Total 

carbohydrate × 4) + (Crude fat × 9) 

2.3.2 Mineral analysis of instant mango drink 

powder 

The preparation of samples for mineral analysis was 

done using the method described by Mustafa and 

Medeiros (1985). Sample of 1 g was added with 10 mL 

nitric acid and 5 mL HClO4 acid in a digestion flask. The 

mixture was digested for 1 hr. The digested mixture was 

filtered. The filtrate was made up to 100 mL with 

distilled water. Mineral contents were determined by 

using a biochemical analyzer (Humalyzer 3000). 

Commercially available biochemical kit (Randox®) was 

used for biochemical assay. The quantity of the vitamin 

C contained in each sample was determined by the 

titrimetric method (using 2, 6-dichlorophenol indophenol 

dye) described by Najwa and Azrina (2017).  

2.3.3 Bioactive compounds of instant mango drink 

powder 

2.3.3.1 Preparation of extracts 

The preparation of extracts for measuring bioactive 

compounds was done according to a modified method 

described by Unal et al. (2014). Cabinet-dried samples of 

mango pulp were transferred into respective beakers 

containing absolute ethanol and left to shake on a shaker 

for 72 hrs at room temperature. The solvent was then 

separated from residue by straining. The filtrate was 

collected and stored at room temperature. At the same 

time, the residue was re-extracted twice, each time with 

fresh solvent. Finally, all the filtrates were combined and 
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Ingredients 
Formulation 

1 
Formulation 

2 
Formulation 

3 

Sugar 975 g 975 g 975 g 

Citric Acid 55 g 55 g 55 g 

Trisodium citrate 12 g 12 g 12 g 

Tricalcium Phosphate 06 g 06 g 06 g 

Ascorbic Acid 12 g 12 g 12 g 

Aspartame 12 g 12 g 12 g 

Salt 20 g 20 g 20 g 

Titanium Dioxide 02 g 02 g 02 g 

CMC 06 g 06 g 06 g 

Silicon di oxide 01  g 01 g 01 g 

Mango Powder 278g 196 g 124 g 

Color (E110, E102) 1.5 g 1.5 g 1.5 g 

Flavor 10 g 10 g 10 g 

Table 1. Formulation of instant mango drink powder 
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evaporated under reduced pressure at 60°C using a rotary 

evaporator to obtain the crude extracts. The crude 

extracts were weighed and stored at 4°C until further 

analysis. 

2.3.3.2 Total anthocyanin content (TAC) 

TAC of the instant mango drink powder extracts was 

determined calorimetrically using the method described 

by Unal et al. (2014) with slight modifications. Stock 

solutions of 15 mg/mL of extracts were prepared. 3 mL 

of solution was pipetted into a cuvette. The intensity of 

the extracted color was measured at a wavelength of 520 

nm using a UV-VIS spectrophotometer. Absolute 

ethanol was used as a blank. TAC was calculated and 

expressed as milligrams per 100 g (mg/100 g) using the 

following equation: 

TAC = Absorbance of sample×DF×100/m×E 

Where DF stands for dilution factor, m indicates the 

weight of the sample used to make a stock solution; and 

E refers to the extinction coefficient (55.9). 

2.3.3.3 Total flavonoid content (TFC) 

TFC of the instant mango drink powder extracts was 

determined using the aluminum chloride colorimetric 

method described by Chang et al. (2002). A stock 

solution of 1mg/mL of extracts was prepared. Quercetin 

was dissolved in 80% ethanol to make standard solutions 

(1.0, 3.0, 5.0, and 7.0 mg/mL) to plot a standard curve. 

Aliquots of 0.5 mL of diluted extract or standard solution 

were mixed with 1.5 mL of 95% ethanol, 0.1 mL of 10% 

aluminum chloride, 0.1 mL of 1 mol/L potassium 

acetate, and 2.8 mL of distilled water in the cuvette. The 

mixture was left at room temperature for 30 min. The 

absorbance was read at wavelength 415 nm in a UV-

visible spectrophotometer. For the blank, 10% aluminum 

chloride was substituted with distilled water of the same 

amount. TFC was calculated and expressed as milligrams 

quercetin equivalents (QE) per gram of extract (mg QE/

g). 

2.3.3.4 Total phenolic content (TPC) 

TPC of the instant mango drink powder extracts was 

determined according to the method described by Unal et 

al. (2014) with slight modifications. Standard solutions 

of 1mg/mL of extracts and standard solutions of Gallic 

acid (1.0, 2.0, 4.0, 6.0, 8.0 mg/mL) were prepared. 0.3 

mL of extracts and Gallic acid standard solutions were 

pipetted into a cuvette individually. Diluted FC reagent 

(1.5 mL) was then added and mixed. The mixtures were 

left for 3 min before adding 1.5 mL of sodium carbonate 

(75 g/L) solution and the mixtures were again left for 60 

min. The absorbance was measured at a wavelength of 

765 nm using a UV spectrophotometer with ethanol 

using as the blank. TPC was calculated and expressed as 

milligrams of Gallic acid equivalents (GAE) per gram of 

extracts (mg GAE/g). 

 2.3.3.5 Antioxidants properties of instant mango 

drink powder 

Antioxidant capacity of the extracts was determined 

using DPPH assay as described by Azlim Almey et al. 

(2010) with slight modifications. Different dilutions 

(0.50, 1.00, 1.50, 2.00, and 2.50 mg/mL) of the extract 

were prepared using methanol. The methanolic DPPH 

solution was prepared by dissolving 6 mg of DPPH in 

100 mL methanol. The methanolic DPPH solution (2 

mL) was added to 1 mL of each extract solution of 

different concentrations, and the mixture was left for 30 

min. The absorbance was read at a wavelength of 517 

nm using a UV spectrophotometer. Control was prepared 

by mixing 1 mL of methanol with 2 mL of DPPH 

solution. Methanol was used as a blank, while Trolox 

was used as a standard. Antioxidant capacity based on 

the DPPH free radical scavenging ability of the extracts 

was calculated and expressed as milligrams of Trolox 

equivalents (TE) per gram of extracts (mg TE/g). 

2.4 Sensory evaluation of instant mango drink powder 

The evaluation of instant mango drinks was carried 

out using a scorecard developed for the purpose. The 

scorecard was prepared, considering the quality 

characteristics of the products. Descriptive terms were 

given to various quality attributes like appearance/color, 

flavor, taste, and general acceptance. Each attribute of 

the samples was scored by the panelists on a visual 

analog scale. The scale was arranged such that: Like 

extremely = 9, Like very much = 8, Like moderately = 7, 

Like slightly = 6, Neither like nor dislike = 5, Dislike 

slight = 4, Dislike moderately = 3, Dislike very much = 

2, Dislike Extremely = 1. While scoring, the highest 

score (9) was assigned to the most preferred 

characteristic and least score (1) to the least desired 

characteristic. While this evaluation does not reflect 

actual consumer perception, it gives an idea of what 

attributes a good quality product should possess. 

2.5 Microbiological quality of the instant mango drink 

powder 

The total viable count was carried out by using plate 

count agar medium according to a standard procedure 

(Atallah, 2015). Colony count was done using a digital 

colony counter, and the total viable count was expressed 

as colony-forming units per mL (CFU/mL). Total 

coliform and E. coli count was done according to 

Standard Methods (Pitkanen et al., 2007). Yeast and 

mold count was carried out according to Seiler, (1985). 
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The result was expressed as yeast and mold growth was 

present or not. 

2.6 Statistical analysis 

Data (proximate composition, minerals content, 

bioactive compounds, and sensory evaluation) for 

statistical analysis were determined and recorded in 

Microsoft Excel 2013 spreadsheet. All samples were in 

three replicates. Data were then sorted, coded, and 

recorded in IBM SPSS Statistics 23. Descriptive 

statistics (mean, standard deviation) were conducted for 

proximate composition, mineral contents, bioactive 

compounds, and sensory evaluation of instant mango 

drink powder. These data were further analyzed using 

one-way ANOVA tests to assess significant levels of 

variation at a 95% confidence interval. Post hoc “Tukey” 

test was conducted to identify the variation within the 

sample groups. The statistical analysis was conducted at 

a 5% level of significance (P < 0.05). 

 

3. Results and discussion 

3.1 Formulation of instant mango drink powder and its 

composition 

Simple unit operations working in the formulation of 

instant mango drink powder, where firstly mango pulp 

powder was prepared, then mixing with other 

ingredients, grinding, and finally packing. Among three 

formulated instant drinks powder, 20% mango pulp 

powders were used in formulation one, 15% mango 

powder in formulation two and 10% mango powder in 

formulation three, respectively. In order to feel the pure 

taste of farm-fresh fruit, natural mango powders were 

used. Additionally, other ingredients were used as the 

same amount in all formulated instant mango drink 

powder with each individual purpose. Such as aspartame 

provides a sweet taste like that of sugar while containing 

significantly less food energy than sugar-based 

sweeteners (Kroger et al., 2006). Food color (E110, 

E102) are used to make food more attractive, appealing, 

appetizing, and informative (Khodjaeva et al., 2013). 

Flavoring agent is used to enhancing flavor of the 

products, and Carboxymethyl cellulose (CMC) are used 

to increase the viscosity of a liquid without substantially 

changing its other properties and additionally may 

improve the suspension of other ingredients or emulsions 

which increases the stability of the product 

(McClements, 2015). Tricalcium Phosphate is an 

additive placed in powdered or granulated materials to 

prevent the formation of lumps (caking) and for easing 

packaging, transport, flowability, and consumption 

(Luck and von Rymon Lipinski, 2002). Citric acid, 

ascorbic acid is added to make its flavors "sharper" and 

also act as preservatives and antioxidants (Mirza et al., 

2017). Trisodium citrate is used to change or control the 

acidity & alkalinity of foods (Kermode, 1972). Silica is a 

common additive in food production, where it is used 

primarily as a flow agent in powdered foods to adsorb 

water in hygroscopic applications (Fitzpatrick, 2005). A 

glass of instant mango drink powder is a great way to 

start the day (Swartzberg and Margen, 2001). 

Formulated Instant mango drink powder contains many 

nutrients with vitamin C and minerals, depending on the 

brand and product. 

3.2 Proximate analysis of instant mango drink powder 

Proximate composition of three formulated instant 

mango drink powder and one commercial brand of 

instant mango drink powder has been shown in Table 2. 

The results of moisture content ranged from 4.6 to 0.2% 

for different samples of instant mango drink powder. 

Sample A had the highest moisture content (4.6±0.04%) 

whereas Sample D had the lowest value (0.2±0.01%). 

The results of the Moisture content showed that the 

samples were significantly different (p<0.05). The 

moisture content of food products is an important 

indicator of food quality and long-term usability because 

increased moisture facilitates the growth of microbes and 

ultimately reduces quality by damaging them early. The 

moisture content of our instant mango drink powder was 

slightly higher than the reports of Akhter et al. (2010) for 

instant mango powder; Farzana et al. (2017) for 

vegetable soup powder. The moisture contents of the 

instant mango drink powder were lower than reported by 

Mohammed et al. (2017) for instant sorrel (Zobo) drink 

and Obilana et al. (2018) for instant beverage powder. 
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Parameter 
Sample 

A B C D 

Moisture (%) 4.6±0.04a 4.4±0.02b 4.4±0.02b 0.2±0.01c 

Ash (%) 2.6±0.02a 2.3±0.03b 1.1±0.01c 0.4±0.02d 

Protein (%) 2.2±0.02a 2.0±0.02b 1.1±0.01c 0.7±0.03d 

Fat (%) 0.9±0.03a 0.8±0.04b 0.6±0.01d 0.6±0.01c 

Carbohydrate (%) 89.5±0.20d 90.3±0.01c 92.6±0.01b 97.8±0.04a 

Energy (Kcal/100 g) 375.4±0.02d 376.8±0.02c 380.7±0.03b 400.5±0.03a 

Table 2. Proximate analysis of  instant mango drink powder 

Significant at P <0.05; Values followed by different superscript letters within the same row denote a significant difference. 
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Moisture content below 8% helps to prevent the growth 

of microorganisms in food, while a level greater than 

18% enables some microbes to grow. El Wakeel (2007) 

claimed that moisture content less than 10% is ideal for 

dried food products like instant drinks powder. 

Ash content was highest in sample A (2.6±0.02%) 

and lowest in Sample D (0.4±0.02%). The results of ash 

content showed that the samples were significantly 

different (p<0.05). The higher ash content of our 

formulated instant drinks powder indicates that these are 

a better source of minerals.  The ash contents of the 

instant mango drink powder were higher than reported 

by Akhter et al., (2010) for instant mango juice powder; 

Mohammed et al. (2017) for instant sorrel (Zobo) drink 

and lower than reported by Farzana et al. (2017) for 

vegetable soup powder and similar than reported by 

Obilana et al. (2018) for instant beverage powder. 

Fruits and vegetables are known for low protein and 

crude fat. Sample A yielded the highest protein content 

(2.2±0.02%). In contrast, the lower value (0.7±0.03%) 

was found in Sample D. The results of protein content 

showed that the samples were significantly different 

(p<0.05). The protein content of the instant mango drink 

powder was higher than reported by Akhter et al. (2010) 

for instant mango juice powder and lower than reported 

by Farzana et al. (2017) for vegetable soup powder, 

Mohammed et al. (2017) for instant sorrel (Zobo) drink 

and Obilana et al. (2018) for instant beverage powder. 

All samples of formulated mango drink powder and 

commercial drinks powder showed almost similar fat 

content. The result of other studies for this particular 

attribute is variable. The results of fat content showed 

that the samples were significantly different (p<0.05). 

Our study is consistent with that of Akhter et al. (2010) 

when it comes to fat content, but Mohammed et al. 

(2017) found higher fat content. Fat is a concentrated 

source of energy that is stored in the body and utilized 

when carbohydrate source is depleted. Another important 

function of fat is to act as a cushion and protect internal 

organs, including the heart, kidneys, lungs, and intestine 

(Mohammed et al., 2017). 

Carbohydrate content was higher in Sample D 

(97.8±0.04%) than that of Sample A, B and C. The 

carbohydrate content of our formulated mango drink 

powder is lower than that of the commercial brand of 

instant mango drink powder. The results of the 

carbohydrate content showed that the samples were 

significantly different (p<0.05). The carbohydrate 

content of our formulated instant drinks powder was, 

therefore, at an acceptable level, which would work as a 

good source of energy. The carbohydrate contents of the 

instant mango drink powder were higher than reported 

by Mohammed et al. (2017) for instant sorrel (Zobo) 

drink, Farzana et al. (2017) for vegetable soup powder 

and Obilana et al. (2018) for instant beverage powder. 

Alternatively, when calculated for energy, Sample D 

scored the highest (400.5±0.03 kcal/100 g), and Sample 

A scored the lowest (375.4±0.02 kcal/100 g). The energy 

content of all formulated instant mango drink powder 

was found to be lower than that of the commercial brand 

of instant mango drink powder. This lower value may be 

attributed to the lower fat and carbohydrate contents of 

our preparations. The results of energy content showed 

that the samples were significantly different (p<0.05). 

The energy value of the instant mango drink powder was 

similar than reported by Mohammed et al. (2017) for 

instant sorrel (Zobo) drink and lower than observed by 

Farzana et al. (2017) for vegetable soup powder and 

Obilana et al. (2018) for instant beverage powder. 

The proximate analysis of our formulated instant 

mango drink powder indicates that most attributes 

ranked superior to the commercial instant drinks powder. 

The proximate analysis of the instant drinks powder 

indicates that it is good for human consumption. 

Proximate analysis is of utmost importance in 

commercial food-manufacturing processes because the 

companies need to make sure that their products meet the 

appropriate laws and legal requirements as well as safety 

and nutritional aspects of the end products. It remains the 

only means of maintaining and monitoring the quality 

and shelf life of food products (Johnson and Raymond, 

1965). 

3.3 Vitamin C and mineral contents of instant mango 

drink powder 

Table 3 shows the mineral contents of three 

formulated instant mango drink powder and one 

commercial brand of instant mango drink powder. The 

results of mineral contents and Vitamin C were found in 

all instant mango drink powder samples in the range as 

Na (230.2-109.3 mg/dL), K (3.9-2.0 mg/dL), Ca (8.2-3.6 

mg/dL), Mg (1.8-0.5 mg/dL), Cl (57.8-9.5 mg/dL), P 

(5.5-2.2 mg/dL), Fe (0.182-0.092 mg/dL) and Vitamin C 

(584.6-208.4 mg/dL). Potassium, magnesium, chloride, 

phosphorus, and Vitamin C were higher in Sample A 

than the rest. However, sodium, calcium, and iron were 

highest in Sample D. Sample C had the lowest levels of 

sodium, calcium, potassium, phosphorus, and iron. 

Magnesium, chloride, and Vitamin C were lowest in 

Sample D. The results of mineral content showed that the 

samples were significantly different (p<0.05). Vitamins 

and minerals play an important role in metabolic and 

synthetic activities in the body, thereby help in 

maintaining the sound health of the human body. Diet 

deficient in minerals is frequently associated with 
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increased susceptibility to infection and inadequate 

growth and development. In this study, the levels of trace 

elements and vitamin C were considerably variable 

among formulated instant mango drink powder and 

commercial brand of mango drink powder. The vitamin 

C content of Sample D was lower than that of our 

formulated samples (A, B, and C). It indicates that 

instant mango drink powder may be a good source of 

vitamin C. Obilana et al. (2018) prepared instant 

beverage powder from extruded malted pearl millet 

(Babla) reported the calcium content as 32.56 mg/100 g) 

and the iron content as 7.78 mg/100 g. Farzana et al. 

(2017) prepared soup powder from vegetable reported 

the Vitamin C content as 6.4 mg/100 g. 

3.4 Bioactive compounds of instant mango drink powder 

Bioactive compounds of three formulations of 

instant mango drink powder and one commercial brand 

of such products are shown in Table 4. The levels of total 

bioactive compounds were different among formulated 

instant mango drink powder preparations and 

commercial brand powder. On the other hand, total 

anthocyanin content and total phenolic content values of 

all formulated instant mango drinks were higher than the 

commercial brand. The results of bioactive compounds 

showed that the samples were significantly different 

(p<0.05). No previous studies were not found on 

bioactive compounds of instant mango drink powder. 

The results of total anthocyanin content ranged from 

0.2-0.9 mg/100 g for different Sample of instant mango 

drink powder. Sample A had the highest total 

anthocyanin content (TAC) (0.9±0.00 mg/100 g), 

whereas Sample D had the lowest value (0.2±0.00 

mg/100 g). The results of total flavonoid content ranged 

from 19.0-32.2 mg QE/100 g for a different brand of 

instant mango drink powder. Total flavonoid content 

(TFC) was highest (32.2±0.02 mg QE/100 g) in Sample 

D, and lowest (19.0±0.01 mg QE/100 g) in Sample C. 

The flavonoid content in the commercial brand was 

higher than other formulated mango drink powder. The 

results of total phenolic content ranged from 5.0-32.8 mg 

GAE/100 g for a different brand of instant mango drink 

powder. Total phenolic content (TPC) was highest 

(32.8±0.03 GAE mg/100 g) in Sample A and lowest 

(5.0±0.10 GAE mg/100 g) in Sample D. Obilana et al. 

(2018) prepared instant beverage powder from extruded 

malted pearl millet (Babla) reported the total phenolic 

content as 1.30 μg/g. Total phenolic content was 

significantly higher in the formulated preparation than 

that of the commercial brand, indicating potential higher 

antioxidant activity of the formulated preparation. 

Dietary intake of polyphenolic compounds has been 

estimated to be between 0.15 and 1.0 g/day. 

The results of antioxidant capacity ranged from 19.7-

28.0 mg TE/100 g for a different brand of instant mango 

drink powder. Antioxidant Capacity content in Sample C 

was comparatively higher (28.0±0.02 mg TE/100 g) than 

that of Sample D (19.7±0.02 mg TE/100 g). Formulation 

A showed the highest antioxidant capacity among all the 

samples based on the DPPH assays. Due to having 

different types of food acid, the acid regulator in the 

instant mango drink powder, it has got antioxidant 
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Mineral Contents 
Sample 

A B C D 

Na (mg/dl) 189.5±0.04b 149.4±0.04c 109.3±0.03d 230.2±0.03a 

K (mg/dl) 3.9±0.03a 2.7±0.03b 2.0±0.01d 2.3±0.01c 

Ca (mg/dl) 5.7±0.04b 4.4±0.07c 3.6±0.04d 8.2±0.04a 

Mg (mg/dl) 1.8±0.03a 1.2±0.2b 0.6±0.2c 0.5±0.02d 

Cl (mg/dl) 57.8±0.02a 55.0±0.02b 54.3±0.03c 9.5±0.02d 

P (mg/dl) 5.5±0.02a 4.3±0.02b 2.2±0.03d 2.4±0.02c 

Fe (mg/dl) 0.133±0.004b 0.116±0.001c 0.092±0.005d 0.182±0.004a 

Vit-C (mg/dl) 584.6±0.5a 574.6±0.03b 510.5±0.14c 208.4±0.05d 

Table 3. Mineral contents of  instant mango drink powder 

Significant at P <0.05; Values followed by different superscript letters within the same row denote a significant difference. 

Bioactive compounds 
Sample 

A B C D 

TAC (mg/100 g) 0.9±0.00a 0.5±0.00b 0.9±0.00a 0.2±0.00c 

TFC (mg QE/100 g) 29.3±0.01b 19.0±0.01d 25.7±0.01c 32.2±0.02a 

TPC (mg GAE/100 g) 32.8±0.03a 14.7±0.02c 20.7±0.02b 5.0±0.10d 

Antioxidant Capacity (mg TE/100 g) 22.1±0.03c 28.0±0.02a 22.6±0.02b 19.7±0.02d 

Table 4. Bioactive compounds of  instant mango drink powder 

Significant at P <0.05; Values followed by different superscript letters within the same row denote a significant difference. 
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properties. Obilana et al. (2018) prepared instant 

beverage powder from extruded malted pearl millet 

(Babla) reported the antioxidant capacity as 1.78 μmole 

TE/g. 

3.5 Sensory evaluation of instant mango drink powder 

Table 5 shows the summary of sensory evaluation of 

the three formulated instant mango drink powder A, B, 

C, and commercial brand D. Sample D scored highest 

(8.2±0.78) for color, while Sample B received highest 

scores for flavor (8.3±0.67), taste (8.3±0.67) and general 

acceptance (8.4±0.51). Conversely, lowest score 

(6.8±0.63) for color was recorded for sample B. Sample 

D received lowest scores for flavor (7.4±0.84) and taste 

(7.2±0.78), and Sample C was worst (7.0±0.73) in terms 

of general acceptance. Instant mango drink powder, 

when added to water, is supposed to provide the real 

taste of fresh mango juice. The results of the sensory 

evaluation showed that the samples were significantly 

different (p<0.05). This is why instant mango drinks, 

with its great taste and nutritional value, are highly 

preferred during the summer season. Comparative 

analysis of sensory attributes of our formulated mango 

drink powder and commercial brand powder revealed 

that Sample B scored high in the hedonic scale for most 

attributes, indicating its overall acceptability. Also, all 

three formulated instant mango drink powder appeared 

to be superior to the commercial brand powder in terms 

of all sensory attributes considered in this study except 

for color. Farzana et al. (2017) prepared instant soup 

powder from vegetable reported the Overall acceptability 

score as 8.5.  

 

 

3.6 Microbiological quality of instant mango drink 

powder 

Safety, quality, and shelf life of a formulated instant 

mango drink powder are reflected by its microbiological 

characteristics. Total viable count, coliform, E. coli, 

yeast and mold count of all three formulated mango 

drink powder, and commercial brand mango drink 

powder were determined at 0, 30 days, 60 days and 90 

days of storage. The results obtained are shown in Table 

6. In all samples total, the viable count was detected, but 

coliform, E. coli, and yeast and mold were not detected. 

During the time of the storage period, all the samples 

showed an increased total viable count. It may be due to 

improper handling of the samples during the processing 

of the products. The maximum moisture content of the 

samples was 4.6% after two months of storage, which 

was not favorable for microbial growth. Farzana et al. 

(2017) observed that TVC from vegetable-based instant 

soup powder was an initial 3.3 x 102 CFU/g to 2.7 x 104 

CFU/g at the end of shelf life of 180 days.  

 

4. Conclusion  

This study concludes that the development of instant 

mango drink powder has a huge potential as an 

exceptional value-added product as it would receive 

wide acceptance in terms of color, flavor, taste, and 

texture. The nutrient profile of the product was also 

fantastic from the health point of view as it contains less 

fat and more vitamins and minerals. The long-term 

storage capability of the product makes it commercially 

lucrative. Biochemical and sensory attributes of the 

formulated instant mango drink powder were either 

superior or comparable to existing mango drink powders. 

Microbiological analysis of our mango drink powder 
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Parameter 
Sample 

A B C D 

Color 7.4±0.96a 6.8±0.63b 7.3±0.15a 8.2±0.78a 

Flavor 7.6±0.84a 8.3±0.67a 7.5±0.84a 7.4±0.84a 

Taste 7.4±0.51a 8.3±0.67ab 7.5±0.17ab 7.2±0.78c 

Overall acceptability 7.3±0.67a 8.4±0.51ab 7.0±0.73bc 7.9±0.73c 

Table 5. Sensory evaluation of  instant mango drink powder 

Significant at P <0.05; Values followed by different superscript letters within the same row denote a significant difference. 

Sample 
TVC 

TCC E. coli Yeast and Mold 
0 days 30 days 60 days 90 days 

A 1.6× 102 1.1× 103 1.9× 103 1.1× 104 

ND ND ND 
B 1.4× 102 1.2× 103 2.0× 103 1.3× 104 

C 1.8× 102 1.3× 103 1.8× 103 1.2× 104 

D 1.1× 102 1.0× 103 1.7× 103 1.0× 104 

Table 6. Microbiological quality of the instant mango drink powder 

ND = Not Detectable 
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preparations indicates that these are safe to consume for 

at least three months after processing. As this powder 

contains significant amounts of protein, ash, vitamin C, 

sodium, potassium, magnesium, calcium, iron, and 

energy, it can serve as a food supplement to improve the 

nutritional status of the country. Finally, with this 

formulation, people can have the taste of mango round 

the year, particularly when the season of fresh mango is 

over.  
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