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ABSTRACT

The upward trend of consumption of processed food must not dim the demand of taking
healthy and safe food among population. Thus, six popular commercial brands of instant
mango drinks powder of Bangladesh were targeted to investigate some quality parameters
(proximate compositions, mineral contents and bioactive compounds). Mineral contents
and bioactive compounds of instant mango drinks powder were determined by using
biochemical analyzer and UV-visible spectrophotometer, respectively. Results of proximate
analysis showed that moisture content, ash content, fiber content, and carbohydrate content
of different brands of instant mango drinks powder ranged from 0.21 to 0.25%, 0.45 to
0.55%, 0.10 to 0.40%, and 98.83 to 99.21%, respectively, whereas energy value ranged from
395.32 to 396.84 Kcal/100g. Sodium, potassium, calcium, chloride, phosphorus, iron and
vitamin-C were also determined, which showed the significant different (p<0.05) values
among different brands. Total anthocyanin content (TAC), Total flavonoid content (TFC),
Total phenolic content (TPC), Antioxidant capacity were determined as bioactive
compounds. Results of bioactive compounds analysis also showed that the samples were
significantly different (p<0.05). Although, the quality varied from brand to brand, but all the
samples could be good source of vitamin-C, carbohydrate and energy. Furthermore, health
concerning issues can be improved by focusing the bioactive compounds of commercially
available instant drinks powder.

Keywords: Bioactive compounds, Instant mango drinks powder, Minerals contents, Proximate
composition.
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Introduction

Fresh fruits are perishable and have limited shelf
life. To prolong shelf life, various processing and
preservation methods such as drying, chemical
treatments and various packaging methods are
used. Dehydration of mango juice into powdered
particles gives a considerable reduction in volume
and is an effective method of prolonging the shelf
life (Mahendran, 2011). Transportation and
storage costs would be reduced significantly
when shipping the products to distant markets.
Dried juice products today are used mainly as
convenience foods and have long storage life at
ordinary temperatures (Pap, 1995). Completely
dried fruit powders are often used for making
food products. Fruit powders less than 4% (wb)
moisture content can be used to make candy,
toffee, fudge and hard candy.

Mango is a popular fruit with excellent flavor,
attractive color, and delicious taste with high
nutritional value. Due to higher moisture content
(85%); it has very poor keeping quality and can’t
withstand any adverse climatic conditions during
storage. Therefore, 30% of fruits have been
getting spoilage every year (Thind et al., 2002).
To overcome this post-harvest loss and to
increase the shelf life, the surplus mango has to
be processed into shelf stable products like
sterilized pulp or dried flakes or powders for
consumption (Saxena and Arora, 1997). Mango
powder is generally being used in processing of
certain food products like ice cream, mango fruit
bar, mango cereal flakes, mango cake. Therefore,
there is a great need to develop a non-caking and
soluble/readily mixing mango flakes/powder
(Akhter et al., 2010).
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Instant mango drink provides instant rehydration
and instant freshness. It is mostly useful in
summer duration. Mango drinks powder is a
refreshing fruit flavored drink with minerals and
vitamins (Chen et al, 2000). It makes a
refreshing drink that releases extra energy and
rejuvenates us (McIntyre, 2000). High energy
drink powder when mixed with water creates an
instant breakfast drink. Mango drinks powder
may attract the attention of the consumers due to
their palatability, attractive color, better flavor
and taste.

The instant mango drinks powder mainly
consists of natural mango powders, sweetening
agent, color source, flavor source, thickening
agent, anticaking agent, acid source, and
additives, which make it desirable, appealing,
appetizing, delicious, and nutritious for our
health. The nutrient profiles help the consumer
to understand clearly about the safe consumption
of instant mango drink powder. Therefore, the
objectives of this study were to evaluate some
major quality parameters of commercial drinks
powder in Bangladesh, such as proximate
compositions, mineral contents, and bioactive
compounds (phenolic content, flavonoid content,
anthocyanin content, and antioxidant capacity).

Materials and Methods

Collection of instant mango drinks powder

The instant mango drinks powder of six different
brands (coded with A, B, C, D, E and F) were
bought from various local market in Chattogram,
Bangladesh. Samples were coded to overcome the
sampling biasness

Place of experiment

The samples were analyzed in the Department of
Food Processing & Engineering and Department
of Physiology, Biochemistry & Pharmacology at
Chattogram Veterinary and Animal Sciences
University (CVASU), Chattogram, Bangladesh.

Proximate analysis

The proximate composition of instant mango
drinks powder was determined using methods
described by Association of Official Analytical
Chemists (AOAC, 2016). The samples were
analyzed for moisture, ash, crude protein, and
crude fat. Carbohydrate content was determined
by difference. The energy value of the samples
was determined by multiplying the protein
content by 4, carbohydrate content by 4 and fat
content by 9 according to standard formula
(Akpakpan and Akpabio, 2012). All analyses were
performed in triplicate.

Mineral and Vitamin-C analysis

Preparation of samples for Mineral analysis was
followed instructions as in Mustafa and Medeiros

(1985) with minor modifications. Mineral
contents were determined by using 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 titrimetric method (using 2, 6-
dichlorophenol indophenol dye) described by
Najwa and Azrina (2017).

Bioactive compounds of instant drinks
mango powders

Preparation of extracts for bioactive compounds
were followed instructions as described by Unal
et al. (2014). Total anthocyanin content (TAC)
and Total phenolic content (TPC) of the instant
mango drinks powder were determined according
to the method described by Unal et al. (2014).
Total flavonoid content (TFC) of the instant
mango drinks powder was determined using the
aluminum  chloride  colorimetric =~ method
described by Chang et al. (2002). Antioxidant
capacity of the instant mango drinks powder was
determined using DPPH assay as described by
Azlim Almey et al. (2010).

Statistical tools to be used for data
analyses

Statistical analysis was performed by using MS
Excel 2013 and Statistical Package for Social
Science (SPSS 16t version). Values are expressed
as means + standard deviation (SD). One-way
ANOVA and post-hoc “Tukey” tests were used to
identify the variation within the sample groups.
Statistical significance was set at P<0.05.

Results and Discussion

Proximate analysis of instant mango
drinks powder

The proximate composition of instant mango
drinks powder available in local market of
Bangladesh is presented in Table 1. The results of
moisture content were ranged from 0.21 to 0.25%
for different brand of instant mango drinks
powder. The highest value of moisture content
0.25% was found in brand D of instant mango
drinks powder and the lowest value 0.21% was
found for brand B of instant mango drinks
powder. The results of moisture content showed
that the moisture content of samples was not
significantly different (p<0.05). Moisture content
is an important factor in maintaining product
quality because increase moisture facilitates the
growth of microbes and ultimately destroy
quality of product in a short time. The moisture
contents of the instant mango drinks powder
were lower than reported by Akhter et al. (2010)
for instant mango juice powder and Mohammed
et al. (2017) for instant sorrel (Zobo) drink.
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Table 1. Proximate analysis of instant mango drinks powder.

A 0.22+0.042 0.45+0.02bP 0.20+0.02¢ 99.13+0.082>  396.52+0.322b
B 0.214+0.012 0.50+0.042b 0.10+0.014 090.19+0.062 3906.76+0.242
C 0.24+0.03? 0.48+0.022b 0.10+£0.034 00.18+£0.082  306.72+0.322
D 0.25+0.022 0.52+0.032b 0.40£0.052 98.83+0.10¢ 395.32+0.40°¢
E 0.2340.042 0.55+0.012 0.30+0.01P 08.92+0.06  395.68+0.24bc
F 0.23+0.022 0.46+0.04P 0.10+0.034 99.21+0.092 3906.84+0.362

Significant at P<0.05; Values followed by different superscript letters denote a significant difference;

comparison done across brand. Protein and Fat was not found in any of the instant mango drinks powder.

The highest value of ash content 0.55% was found
in brand E of instant mango drinks powder and
the lowest value 0.45% was recorded for brand A
of instant mango drinks powder. The results of
ash content showed that the ash content of
samples was significantly different (p<0.05). The
variation of ash content was found due to having
different types of minerals in the instant mango
drinks powder. The ash contents of the instant
mango drinks powder were lower than reported
by Akhter et al. (2010) for instant mango juice
powder, Mohammed et al. (2017) for instant
sorrel (Zobo) drink and Farzana et al. (2017) for
vegetable soup powder.

The highest value of fiber content 0.40% was
found in brand D and the lowest value 0.10% was
for brand B. The results of fiber content showed
that the samples were significantly different
(p<0.05). The results of fiber content of the
instant mango drinks powder were close
agreement with Farzana et al. (2017) for
vegetable soup powder.

The carbohydrate (CHO) content of the six
brands of instant mango drinks powder varied
significantly. It ranged from 98.83 to 99.21%. The
lowest carbohydrate content was found of instant
mango drinks powder in brand D (98.83%),
whereas highest amount of instant mango drinks
powder in brand F (99.21%). The carbohydrate
content of instant mango drinks powder is
excellently high showing that it is a good source
of energy. The high carbohydrates content could
be due to the addition of nutritive sweetener,
sucrose. The carbohydrate contents of the instant
mango drinks 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.

In this study, the energy value of the six brands of
instant mango drinks powder ranged from
395.32 to 396.84 (Kcal/100g). The highest
content was found for the brand F (396.84
kcal/100g), whereas least in the brand D (395.32
kcal/100g). The results of energy value showed
that the samples were significantly different
(p<0.05). High amount of carbohydrate in the
instant mango drinks powder leads to increase
the energy value. The energy value of the instant
mango drinks powder was higher than reported
by Mohammed et al. (2017) for instant sorrel
(Zobo) drink, Farzana et al. (2017) for vegetable
soup powder and lower values observed by
Obilana et al. (2018) for instant beverage powder.

Mineral and Vitamin-C content of instant
mango drinks powder

Mineral and Vitamin-C content of instant mango
drinks powder available in local market of
Bangladesh are presented in Table 2. The results
of mineral contents were found in all instant
mango drinks powder samples in the range as Na
(40.09-52.07) mg/dl, K (0.40-0.50) mg/dl, Ca
(1.20-1.90) mg/dl, Cl (1.10-2.00) mg/dl, P (0.44-
0.55) mg/dl and Fe (0.10-0.18) mg/dl. In case of
mineral content, a one-way ANOVA showed that
the instant mango drinks powder samples were
significantly different (p<0.05). The highest value
of Na, K, Ca, Cl, P and Fe content was found in
brand E. The lowest value of Na, Ca, Cl, P content
was found in brand A and K, Fe content was
found in brand F. The mineral content was found
due to having different types of additives and
salts in the instant mango drinks powder. The
sodium and potassium content of the instant
mango drinks powder was lower than reported by
Farzana et al. (2017) for vegetable soup powder.
Obilana et al. (2018) prepared instant beverage
powder from extruded malted pearl millet
(Babla) reported the calcium content as 32.56
mg/100g and the iron content as 7.78 mg/100g.

Table 2. Mineral contents of instant mango drinks powder.

0.42+0.022 1.20+0.084
45.30+£0.03¢ 0.43+0.032 1.35+0.05°¢
43.10+0.06¢ 0.40+0.05P 1.30+0.01¢d
46.0440.02> 0.46+0.04%> 1.64+0.04P
52.07+0.072 0.50+0.05% 1.90+0.032
41.54+0.04¢ 0.40+0.03P 1.25+0.02¢d

40.09+0.05f

mEg QW

1.10+0.014
1.704+0.02P
1.40+0.05¢
1.904+0.032
2.00+0.052
1.20+0.094

0.44+0.02bP
0.4740.032b
0.46+0.06P
0.48+0.022b
0.55+0.012
0.45+0.02P

0.10+£0.022
0.14+0.012
0.11+£0.022
0.16+0.042
0.18+0.062
0.10+0.012

66.56+0.10°
82.98+0.15P
62.45+0.11f
85.68+0.172
80.87+0.50¢
68.98+0.194

P <0.05; Values followed by different superscript letters denote a significant difference; comparison done across brand.
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The results of Vitamin C content were ranged
from 62.45-85.68 mg/dl for different brand of
instant mango drinks powder. The highest value
of Vitamin C content 85.68 mg/dl was found in
brand D and the lowest value 62.45 mg/dl was for
brand C of instant mango drinks powder. The
results of Vitamin C content showed that the
Vitamin C content of samples was significantly
different (p<0.05). Farzana et al. (2017) prepared
soup powder from vegetable reported the
Vitamin C content as 6.4 mg/100g.

Bioactive compounds of instant mango
drinks powder

The Bioactive compounds of instant mango
drinks powder available in local market of
Bangladesh are presented in Table 3. The results
of total anthocyanin content (TAC) were ranged
from 0.16-0.23 mg/100g for different brand of
instant mango drinks powder. The highest value
of total anthocyanin content 0.23 mg/100g was
found in brand E and the lowest value 0.16
mg/100g was for brand A of instant mango
drinks powder. The anthocyanin content was
found due to the presence of coloring agents in
the instant mango drinks powder. The results of
anthocyanin  content showed that the
anthocyanin content of samples was significantly
different (p<0.05). The anthocyanin content of
the instant mango drinks powder was higher than

reported by Akther et al. (2020) for instant
mango drink powder.

The results of total flavonoid content (TFC) were
ranged from 5.31-2.27 mg QE/100g for different
brand of instant mango drinks powder. The
highest value of total flavonoid content
(5.31x0.15 mg QE/100g) was found in brand C
and the lowest value (2.27+0.10 mg QE/100g)
was for brand A of instant mango drinks powder.
Due to presence of the flavoring agents in the
instant mango drinks powder, total flavonoid
content was discovered. The results of flavonoid
content showed that the flavonoid content of
samples was significantly different (p<0.05).

The results of total phenolic content (TPC) were
ranged from 12.05-21.79 mg GAE/100g for
different brand of instant mango drinks powder.
The highest value of total phenolic content
(21.79+0.03 mg GAE/100g) was found in brand
B and the lowest value (12.05+0.05 mg
GAE/100g) was for brand F of instant mango
drinks powder. The results of total phenolic
content showed that the total phenolic content of
samples was significantly different (p<o0.05).
Obilana et al. (2018) prepared instant beverage
powder from extruded malted pearl millet
(Babla) reported the total phenolic content as

1.30 ug/g.

Table 3. Bioactive compounds of instant drinks powder.

A 0.16+£0.02bP 2.27+0.104
B 0.19+0.013 5.27+0.052
C 0.18+0.032P 5.314+0.15%2
D 0.214+0.012 3.39+0.12¢
E 0.2340.022 4.84+0.13P
F 0.18+0.002b 5.17+£0.052

14.6240.07¢ 23.93+0.044
21.79+0.032 32.69+0.102
18.81+0.10P 22.53+0.07¢
17.07+0.02¢ 32.70+0.182
15.05+0.064 20.51+0.16P
12.05+0.05¢f 26.46+0.30¢

Significant at P<o0.01; Values followed by different superscript letters denote a significant difference;

comparison done across brand.

The results of antioxidant capacity were ranged
from 22.53-32.70 mg TE/100g for different
brand of instant mango drinks powder. The
highest value of antioxidant capacity (32.70+0.18
mg TE/100g) was found in brand D and the
lowest value (22.53+0.07 mg TE/100g) was for
brand C of instant mango drinks powder. Due to
presence of the different types of food acid and
acid regulator in the instant mango drinks
powder, the antioxidant capacity was detected.
The results of antioxidant capacity showed that
the antioxidant capacity of samples was
significantly different (p<o0.05). Obilana et al
(2018) prepared instant beverage powder from
extruded malted pearl millet (Babla) reported the
antioxidant capacity as 1.78 pumole TE/g. The
results of antioxidant capacity were close

agreement with Akther et al. (2020) for instant
mango drink powder.

Conclusion

Instant mango drinks powder provides instant
energy, and is well known due to its excellent
taste, purity, accurate composition, safe
consumption and long shelf life. It also provides
instant rehydration and instant freshness. Mango
drinks powder includes flavors, colors with
minerals and vitamins. This study shows the
quality evaluation of instant mango drinks
powders available in local market. Instant mango
drinks powder samples were a good source of
vitamin-C, carbohydrate and high energy.
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