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ARTICLE INFO ABSTRACT

The study was conducted to know the nutritive values of different types
of branded fruit juices, namely orange juice, guava juice, mixed fruit juice
and five types of mango juices collected from the local markets ol
Chattogram. The moisture content was determined by the conventional
physical method. The pH, Total Soluble Solids (TSS) was determined
using a pH meter and refracto meter, respectively. Fat and protein was
determined by the methods of Floch and Kjeldahl method, respectively.
Vitamin C, acidity and sugar content were determined by conventional
chemical methods. The fruit juices contain higher amount of moisture
ranged from 83.20% to 89.30% on fresh weight basis. It was observed
that the fruit juices were slightly acidic in nature, having pH ranged from
3.6 to 4.1. The TSS content of fruit juices ranged from 10.5 to 15.47%.
Fat present in the juices are in small amount (0.025 to 0.091%). The
vitamin C content of fruit juices was varied from 20mg to 60mg per 100 ¢
of sample. Protein content of different types of juices was 0.92 mg tc
1.14mg per 100g sample. Ash content of juices ranged from 0.050 tc
0.093mg per 100g sample. Overall, these fruit juices showed a
significance difference on the nutritive value for that we can vary these
fruit juices on our purposes.
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1. INTRODUCTION consumed in tropical countries as part of

habitual diet. Bangladesh is located in the
tropical regime and many tropical fruits like
mangoes, guavas, jackfruits, star fruits, oranges,

Juice is the liquid that is naturally contained in
fruit or vegetable tissue, which is prepared by

mechanically squeezing or macerating fruit or
vegetable flesh without the application of heat
or solvents (Islam et al, 2015). The
consumption of fruit juices has been increasing
during the last decades due to its various health
benefits and consumption of fresh fruit is often
replaced by the fruit juices (Liu et al., 2003). As
an important source of micronutrients, like
vitamins and mineral fruit juices are widely
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bananas etc. are widely grown in Bangladesh.
These fruits are beneficial for human health
considering its nutritional value. For example,
mango juice is rich in carbohydrate, sugar,
vitamin C, protein and trace metals (Jahan et al.,
2011). The juice may be prepared in the home
from fresh fruit and vegetables using a variety
of hand or electric juicers. Juice is one of the
most popular drinks to go to breakfast in the
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morning. Many commercial juices are filtered to
remove fiber or pulp, but high-pulp, fresh
orange juice is a popular beverage. Common
methods for processing and preservation of fruit
juices include canning, freezing, pasteurization,
evaporation and spray drying (Kulkarni et al.,
2012). Juices are often consumed for their
perceived health benefits. For example, orange
juice is rich in vitamin C, folic acid, potassium
(Kurowska et al., 2020). Many fruit juices have
a higher sugar (fructose) content than sweetened
soft drinks; e.g., typical grape juice has 50%
more sugar than Coca Cola, while soft drinks
(e.g. Coca Cola) cause oxidative stress when
ingested and may even lead to insulin resistance
in the long term, the same thing cannot be
attributed to fruit juices. On the contrary, fruit
juices are actually known for their ability to
raise serum antioxidant capacity and even offset
the oxidative stress and inflammation normally
caused by high-fat and high-sugar meals
(Bhardwaj et al., 2015). On the other hand, day
by day people are getting busier and hence the
demand for ready to eat food/drink is increasing
rapidly. This evaluation was done to estimate
nutritional quality of commercially available
processed fruit juices sold in Chattogram city
with the focus of designing the consciousness of
the regulatory authorities and helping the
uninformed consumers to make a healthful
selection. Therefore, considering all the facts,
the present study was conducted to provide
updated information about the nutritional
composition of fruit juices which are available
in local markets at reasonable costs.

2. MATERIALS AND METHODS
Total soluble solids (TSS)

Total soluble solids content (TSS) of a solution
is determined by the index of refraction. This is
measured by using a refractometer, and is
referred to as the degrees Brix. Brix is the term
used when a refractometer equipped with a
scale, based on the relationship between
refractive indices at 20°C and the percentage by
mass of total soluble solids of a pure aqueous
sucrose solution. This tests the solids concen-
tration of a sucrose containing solution. It is
widely used during fruit and vegetable
processing to determine the concentration of
sugar in the products. Sugar concentration is
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expressed in degrees Brix. At 20°C, the Brix is
usually, considered equivalent to the percentage
of sucrose (sugar) in the solution (60° Brix is
equivalent to a sugar content of 60%). The
measurement made at 20°C to get an accurate
value.

Determination of TSS or Brix

The Brix can be defined as a unit of measure-
ment of total soluble solids (TSS) present in any
sugar solution either prepared or in natural state
such as fruit juices, pulp etc. It is the measure-
ment of the refractive indices of the said
substances at 20° C (Islam et. al 2015).The Brix
of all the fruit samples were determined by a
hand refractometer (ranges from 0° to
99°ATAGO 9909, Japan).

Moisture
Determination of moisture content

In a porcelain crucible 10-15g of the fruits
sample was taken. Before using the crucible, it
was cleaned and heated to about 100°C, then
cooled and weighted. The crucible with the
fruits sample was heated in an electric oven at
105°C for about six to eight hours. After which,
it was cooled in a desiccator and weighted again
(ASTM D4944, Standard Test Method for
Determination of Moisture Content).

_ Weight of the moisture x 100

Moisture content (

%)
100g Weight of the fruits sample

Determination of pH
Calibration of pH meter

The pH 4.0 and 7.0 buffer solution was used to
calibrate the pH meter.

Procedure of pH measurement

The electrode assembled of the pH meter was
immersed in the standard buffer solution having
pH-4.0 taken in a clean and dry beaker. The fine
asymmetry potential knob was adjusted to pH-
4.0 .The electrode assembled pH meter was
dipped into the fruit juice samples ;The pH was
then read out and washed twice with distilled
water (Hanna instruments-ORP, pH, salinity-
sodium tester, 1SO-9001 Certified Company;
Woonsocket, Rl 02895).
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Determination of fat

In a conical flask, the moisture free fruit juice
sample was taken. In which chloroform,
methanol mixture (1:2) solution (20ml-50ml)
was added and allowed to stand for overnight.
The mixture was then filtered and the filtrate
was taken in a seperatory funnel and 0.58%
sodium chloride solution (7ml-20ml) was added.
The seperatory funnel was vigorously shaken
for accurate mixing and assured to stand for 5 to
7 hours. The lower phase was then collected and
the washing with NaCl was repeated till the
phase was clear. At last the lower phase was
collected in a dry weighted conical flask.
Finally, the fat was estimated gravimetrically
(Method of Folch et al., 1957).

. Weight of the extractive x 100
Moisture content ( )

100g - Weight of the fruits sample taken

Determination of vitamin C
Preparation of dye solution

A total of 50g 2, 6- di chloro indophenol was
taken and dissolved it in hot water and then
added 42g NaHCOs. After which the solution
was cooled and diluted in the solution up to 200
ml with water. Finally, it was stored in
refrigeration and standardized every day before
use.

The method of determination

Half gram (0.5g) sample was taken and it was
mixed thoroughly with 3% HPO; acid in a 100
ml flask. The solution was then filtered through
a filter paper (40). After filtration, an aliquot
(5ml) of metaphosphoric extract of the sample
was taken and titrated with dye solution until a
faint pink color present.

Ascorbic acid (vit C)

__ burette reading(b) x dye factor(c) x Volume made up(d) x 100

aliquot of extract(e) x weight of sample(f)

Standardization of dye solution

Five milliliter standard ascorbic acid solution or
1 ml ascorbic acid solution was taken and
titrated with 5 ml of HPOs to a pink color.

Dye factor

Volume ofstandard ascorbic acid(mL) X concentration of ascorbic acid

Volume of dye consumed (mL)
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Precisely 0.25g fat was taken in a flask and 50
ml of 95% ethanol was added into the flask. The
mixture was then neutralized with 0.1 N
aqueous alkali using 0.5ml of the 1%
phenolphthalein indicator. The neutralized
ethanol solution was poured into the flask and
mixed the contents of the flask thoroughly. Then
the solution was boiled as hot as possible and
titration was carried out with 0.1 N aqueous
alkali solution. During the titration the solution
was shaken vigorously. The first appearance of
the red coloration that did not fade within 10
sec. was considered as the endpoint and the
volume of the alkali required were recorded
(British Standard Methods of the Analysis of
Oils and Fats, 1958).

Acid val 56.1 x Ax N
cid value = W
2.82T
Free fatty acid(as petroselinic acid) = w

Where, A = VVolume of the alkali required.
N = Normality of the NaOH solution
W = Weight of the sample taken (g).

Determination of acidity

Ten mililiter juice sample and 50ml water were
taken in a 250ml beaker and the solution was
mixed properly. After mixing 3 drops of
phenolphthalein indicator was added to the
juice/water solution. The solution was then
titrated by the standard 0.1M NaOH and the
burette reading was recorded carefully.

Acidity = (acidity factor x reading)
cidity = Weight of sample

Where, factor = 0.0064
Determination of reducing sugar

Ten mililiter sample was taken and additional
water was added to make the solution 100 ml.
5ml HCI was then added to the mixture and heat
was applied to the solution for hydrolysis. Then
NaOH was added to neutralize the solution
which was tested with litmus paper. In a beaker
Fehling solution + CuSO4 (5 ml+5 ml) were
taken and titrated with a stock sample solution
properly. Reading should be above 15 ml and
finally calculation of determining reducing
sugar was performed with the help of titer
conversion chart.
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Determination of protein
Preparation of digestion mixture

Potassium sulphate (K.SO4) and dehydrated
copper sulphate (CuSO4.5H,0) in a ratio of

5g: 1g was powered well with mortar and pestle
and mixed properly. Concentrated HCI was
taken for titration. 40g Sodium Hydroxide
(NaOH) was taken and dissolved in distilled
water to make the volume up to 100ml.

Preparation of receiver solution

Boric acid (10g) was added in 500ml deionized
water in a one liter Volumetric Flask and it was
heated on a medium setting until the boric acid
was dissolved. Then 0.02g of Bromocresolgreen
was dissolved with 4ml ethanol (C2HsOH) in a
beaker. Methyl red of 0.014g was dissolved with
4ml ethanol into another beaker. Some
Bromocresol green and Methyl red solution was
then transferred into that Volumetric Flask. An
amount of 0.5ml 1N NaOH was also added and
the total volume was made 21000ml with
deionized water.

The method of determination
Digestion of the sample

The sample (0.5-1.0g) was taken in weighting
paper and measured accurately. This Sample
was poured into a 500ml clean and dry Kjeldahl
flask, to which 10g of digestion mixture and 12-
15ml of Conc. HCI was added. Then 2-5 glass
beads were placed in the flask to avoid frothing
and bumping. A blank was carried with all
reagents except sample material for the
comparison. The flasks were then heated in a
fume hood digestion chamber at 400°C until the
solution become colorless. At the end of
digestion period, the flasks were cooled and
diluted with 100ml distilled water. A small
piece of litmus paper was placed in the solution
and the reaction was found to be acidic.

Distillation

Before starting the distillation the Kjeldahl
apparatus was thoroughly washed with distilled
water. An amount of 60ml if 40% NaOH was
taken in a measuring cylinder, and it was
carefully poured down the side of the Kjeldahl
flask. The mouth of the flask was closed with a
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stopper containing connective tube, which was
ultimately connected to the ammonia-receiving
flask containing 25ml receiver solution. The
mixture was boiled at such a rate water and
ammonia distilled over at a steady moderate
rate. The heating was not too slow, so that the
receiver solution might be sucked into the
Kjeldahl flask and not too fast so, that the
distilling ammonia did not escape the receiver
solution without absorption.

Titration

The ammonia absorbed in the receiving flask
containing receiver solution was titrated with
0.IN HCL. Similarly, a reagent blank was
distilled and titrated.

The protein content of the sample on the
percentage basis was calculated by the
following formula:

((c=Db) x 14 x d x 6.25 x 100)
a

% of Protein(g) =

Where,

a = Sample weight

b = Volume of sodium hydroxide required for
the back titration

¢= Volume of sodium hydroxide required for
the back and to neutralize 20ml of 0.1N
H2SO4 (for blank)

d=Normality of NaOH sued for titration
The conversion factor of nitrogen to protein is
6.25 and atomic weight of nitrogen is 14.

Determination of ash content

In a previously cleaned, dried, accurately
weighed porcelain crucible 10 to 20 ml juice
sample was taken. Firstly, it was heated slowly
in an oven at 105°C. After which it was
transferred into the muffle furnace and heated
first over a low flame to prevent any loss during
charring and then strongly until ash remained
followed by heating at 600°C about 3 to 5 hours.
The warm crucible was then transferred to
desiccator and weighed to ensure complete
ashing. This was repeated till two consecutive
weights were the same and the ash almost white
in color.

(weight of ash x 100)

% of Ash(g) =
% of Ash(g) weight of the raw sample




Islam et al.

Statistical analysis of sample

The nutritive value of fruit juices was imported
to SPSS 28 from Microsoft Excel 2016. Before
statistical analysis in SPSS 28, the data were

Table 1. Record for fruit juices
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organized with satisfactorily and recorded. One
way ANOVA test was used to assess the
significant level of variation at 95% confidence
interval.

Sample  Juice name Collection Location Expiry Comments

no. period

S-1 Orange Juice March,2019 WarelessMor,  September, 2019  Processed fruit juice
Chattogram

S-2 Mango Juice March, 2019 New Market,  August, 2019 Processed fruit juice
Chattogram

S-3 Guava Juice March, 2019 New Market,  September,2019  Processed fruit juice
Chattogram

S-4 Mixed Fruit Juice March,2019 GEC, October, 2019 Processed fruit juice
Chattogram

S-5 Mango Juice March,2019 AK khan, July, 2019 Processed fruit juice
Chattogram

S-6 Mango Juice April, 2019 Halishahar, November, 2019  Processed fruit juice
Chattogram

S-7 Mango Juice April, 2019 Wareless Mor, December, 2019  Processed Fruit juice
Chattogram

S-8 Mango Juice April, 2019 Ak Khan, December, 2019  Processed fruit juice
Chattogram

3. RESULTS AND DISCUSSION

This study reveals that the different fruit juices
found in Chattogram Local markets are a
reasonable source of vitamin C and other
nutritive parameters. In this research, almost all
juice varieties contained high amount of
ascorbic acid (vitamin C) and other important
nutritional components. The highest amount of
ascorbic acid was found in the sample-3(guava
juice) (60 mg/100 ml) and the lowest amount of
ascorbic acid found in sample-1 (orange juice)
(20 mg/100ml) (Table 2). The highest amount of
TSS was found in the sample-3 (guava juice)
(15.4740.03%) and the lowest amount of TSS
found in the sample, 1(orange juice)
(10.5+0.03%). Including sugar the brix is related
to other soluble solids like vitamins and mineral.
In this research, it was found that total solids
content was inversely correlated with moisture
content, which is similar to the findings of
Haque et al. (2009). The pH of fruit juices was
varied from 3.6+0.03 to 4.1+0.1 (Table 2). The
highest amount of pH was found in both sample
4 (mixed fruit juice) and sample 7 (mango juice)
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(4.1£0.1) and the lowest amount of pH was
found in sample 2 (mango juice) (3.6+0.03)
which may due to the presence of nature
occurring acids in the fruits. The standard value
of the pH of mango juices is ranged from 2.8 to
5.4 (Sharmin et al., 2020). Another study found
the value of pH (2.7 to 4.1) of processed fruit
juices in the Dhaka city (Rowshon et al. 2015).
According to the findings, it can be said that all
juices were slightly acidic in nature. It is
revealed that there is a strong relationship
between total solid content and moisture content
in juices and the samples contained high amount
of moisture. During analysis the highest amount
of moisture was recorded in sample 1 (orange
juice) (89.30£0.09%) and the lowest amount of
moisture content was found in sample 3 (guava
juice) (83.20+0.08%) shown in Table 2. Fat
percentage in the fruit juices are in tiny amount.
So, from the findings it can be suggested that
these fruit juices are suitable for health, because
of its low fat content, which is agreed with the
findings of Islam et al. (2015). The analysis
showed that the highest amount of fat was found



Islam et al.

in sample 3 (guava juice) (0.091+0.002%) and
the lowest amount of fat was found in sample 1
(orange juice) (0.025+0.0006%). The findings
also revealed that fruit juices contained an
appreciable amount of protein. The highest
amount of protein was found in sample 8
(mango juice) (1.14+0.25mg) and the lowest
amount of protein were found in both sample 3
(guava juice) (0.92+0.26 mg) and sample 6
(mango  juice)  (0.92+0.07 mg). The
concentration of ash in the fruit juices was
varied from 0.050 to 0.093 mg per 100 ml
sample, which is much lower than the standard
value of 5% (Rashid et al., 2019). The highest
amount of ash was found in sample 3
(0.093+0.001mg) and the lowest amount of ash
was found in sample 6 (0.050+0.002mg).
Therefore, these market juices also had a small
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amount of mineral content. The acidity of the
fruit juices were ranged from 0.190% to 0.322
%, which is related to the flavor of juices (Islam
et al., 2015). The low acidity was found in
sample 8 (0.190+0.003%) and the highest
acidity was found in sample 6 (0.322+0.007%)
(Table 3). All juice items contained a good
amount of sugar content, which is related to the
total soluble solids. The reducing sugar of the
juice items was ranged from 1.208 % to 5.200%,
whereas, the total sugar content of mango
extract is about 13.7% (Sharmin et al., 2020).
The highest amount of reducing sugar was
found in sample 6 (5.495+0.23%) and that of the
lowest amount was found in sample 7
(1.075%0.01%).The overall findings of the study
are shown on Table 2 and 3.

Table 2. Nutritive value of different types of fruit juices

Sample Name TSS (%) Moisture pH Fat (%) Vitamin-C
)] (mg)

S1 Orange juice 10.50+£0.03 89.30+0.09 3.9°+0.01  0.025+0.01 20 +3.4
S2 Mango juice  14.73x0.06 84.54+0.05 3.6°+0.03 0.050°+0.01  30™ 6.0
S3 Guava juice  15.47+0.03 83.20+0.08 3.9°#0.08  0.091°+0.00 60+8.5
S4 Mixed fruit juice  11.17+.04 88.87+0.08 4.1°#0.10  0.083"+0.01 40° +4.5
S5 Mango juice  14.65+0.02 83.75%0.35 3.7°+0.20 0.084°"+0.00 25’ +7.0
S6 Mango juice ~ 12.70%0.07 86.65+0.12 3.9+0.01  0.056" +0.00 40° 2.0
S7 Mango juice  10.90+0.02 88.44+0.16 4.1°+0.02 0.076"+0.00 30 +1.0
S8 Mango juice  12.9530.04 85.22+0.13 3.9°+0.04  0.081+0.00 30™ 2.0

Means in column with different letters are significantly different (p<0.05). One way ANOVA was used to

analyze for significant differences between samples.

Table 3. Nutritive value of different types of fruit juices

Sample  Name Acidity (%) Reducing sugar  Protein (mg) Ash (mg)
(%)

S1 Orange juice 0.192°+0.00  5.200*+0.70 1.10°M +0.20  0.085% +0.00
S2 Mango juice 0.256 +0.00 2.074™ +0.13 1.06° +0.25  0.065" +0.01
S3 Guava juice 0.3209+0.01 2.074 +0.26 0.929+0.26 0.093%+0.00
S4 Mixed fruit juice 0.192° +0.00 1.208% +0.11 0.969+0.12 0.091% +0.00
S5 Mango juice 0.193° +£0.00 3.545+0.17 1.06% +0.20 0.057° +0.01
S6 Mango juice 0.3229+0.01 5.495% +0.23 0.929+0.07 0.050% +0.00
S7 Mango juice 0.257°+0.00  1.075% +0.01 1.04%'+0.06  0.072% +0.00
S8 Mango juice 0.190°+0.00  1.525° +0.02 1.14"+0.25  0.090% +0.01

Means in column with different letters are significantly different (p<0.05). One way ANOVA was used to

analyze for significant differences between samples.

4. CONCLUSION

It can be concluded from this research, that the
fruit juices based on the different variables
showed similarities and dissimilarities of
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nutritive values. The variables included TSS,
pH, moisture content, reducing sugar, ascorbic
acid, protein, fat, acidity and ash content. As
this study is related to nutritive parameter
analysis, and based on the findings, it can be
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said that, almost all of the juices contain an
appreciable amount of nutritional components,
so, people of all classes can take it, as a nutritive
food at reasonable price are available in the
local markets of Bangladesh.
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