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Abstract

Mulberry (Morus alba) is a deciduous fruit that
has therapeutic benefits owing to significant
amounts of bioactive compounds like
anthocyanins,  flavonoids and  phenolic
compounds. This study was designed to assess
the varietal comparison of mulberry drinks. At
first, mulberry fruit pulp was prepared and
then evaluated for its nutritional composition.
The pH was found high (6.1£0.01) in green
variety compared to the pH (5.1+0.07) of red
variety. Similarly, total soluble solids, crude fat,
crude protein and antioxidant activity were
found to be higher in the green variety
compared to the vred wvariety. The
physicochemical results indicated that pH, total
soluble solids, crude protein and total phenolic
contents were higher in the green variety of
mulberry fruit drink than red variety. Mineral
analysis also showed that green mulberry drink
contained higher mineral contents over the red
mulberry drink. The outcome of sensory
analysis demonstrated that; although both
drinks were acceptable, comparatively green
mulberry drink was more accepted hy
consumers than the red mulberry drink.
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Introduction

Mulberry is a fruit categorized under
genus “Morus” and family “Moraceae”
and is generally recognized as deciduous
plant. Species of mulberry fruit varies in
their physical and chemical compositions
due to their differences in variety and
likewise soil type variations along with its
environmental and climatic conditions.
Mulberry fruit also differs in taste when
eaten due to its natural difference in
varieties as Morus nigra known as “black
mulberry” are luscious fruits contains an
acidic flavor as well as an amazing color
and the cultivar Morus rubra, commonly
recognized as “red mulberry” are sweet in
taste and are of low acidic composition
and is comprised of an immense quantity
of dry matter. Morus alba fruits have
generally sweet taste and has a potential
acidity and because of its perishable nature
this fruit (mulberry) is often consumed as
a fresh fruit (Ozgen et al., 2009; Uzun and
Bayir, 2012).

They are succulent, plentiful and gentle
berry fruits that are juicy and have low fat
compositions,  containing  abundant
quantities of nutrients, hence may help to
maintain health due to their richness in
minerals, vitamins and polyphenols.
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This fruit (mulberry), containing number
of health benefits as therapeutic or
medicinal and as well as comprising
nutritional advantages, there are some
products known as functional ice creams
and tea made and commercialized as
functional foods in Japan and Korea. It
also helps to facilitate the health
circumstances by lowering the levels of
hyper glycemic index and by the help of
these medicinal properties. A large
number of nutraceuticals are being made.
Mulberry fruit helps to put a stop to
numerous diseases that may be chronic as
this fruit extract has prospective antitumor
activity,  hypolipidemic  effect and
antioxidant effect (Zhang et al., 2008) and
effective effect in neurons protection
(Kang et al., 2006).
This fruit also contains an enormous
quantity of biologically active components
like the flavonoids, anthocyanins for its
color content and other phenolic contents
(Huang et al., 2008).
By keeping in view the nutritional as well
as therapeutic composition of this minor
fruit, the current research has been
planned to evaluate its physico-chemical
characteristics and preparation of fruit
drinks with following objectives:
Objectives
e Assessment of physico-chemical
composition of mulberry fruit
e Preparation of fruit drinks using two
different varieties of mulberry
Materials and methods
Acquirement of material
Mulberry fruit of two varieties red and
white were brought from general market
of Multan to the laboratory of Food
Science and Technology. Then fruit was
cleaned, washed and kept at refrigeration
temperature for further work.
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Physical and chemical analysis of
mulberry pulp
The Physical and chemical

characterization of mulberry fruit pulp
(pH, acidity, total soluble solids, crude fat,
protein and ash contents) was evaluated by
efficient use of standards (AOAC 2000;
AOAC 2006) and chemicals with required
equipments.

Antioxidant activity

The determination of antioxidant activities
were assessed by applying the methods of
DPPH, 1-diphenyl-2-picrylhydrazyl;
ABTS, 2, 20-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid
assays to evaluate the free radicals present
in this sample given by Mena et al. (2011)
with some modifications.

Preparation of mulberry fruit drinks
The preparation of mulberry fruit drinks,
different ratios of mulberry fruit pulp and
sugar were used according to the treatment
plan (Table 1).

Analysis of mulberry fruit drinks

The prepared mulberry fruit drinks were
stored for 60 days and then analyzed by
following the parameters after ten days,
periodically.

The pH, acidity, total soluble solids, crude
protein and crude fat of both samples of
mulberry fruit drinks (white and red) were
determined by using standard procedures
documented by AOAC (2000, 2006).
Mineral profile

The mineral contents of both white and red
mulberry fruit drinks were evaluated by
using Atomic Absorption
Spectrophotometer and flame photometer
following to the standard methods of
AOAC (2000); Anon (2003).
Antioxidant activity

The determination of antioxidant activities
were assessed by following the methods of
ABTS, 2, 20-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid;
DPPH,1-diphenyl-2-picrylhydrazyl



assays with some modifications to find the
free radicals in the sample by following
the method given by Mena et al. (2011)
with some modifications.

Total phenolic contents

Total phenolic contents (TPC) of mulberry
fruit extract were evaluated according to
Singleton et al. (1999).

Sensory evaluation

The sensory evaluation of mulberry fruit
drinks was performed by following a 9

point hedonic scale following the
procedure of Meilgaard et al. (2007).
Statistical analysis

Final data obtained was analyzed

statistically by using strandards of
variance and Duncan’s new multiple range
test procedures (Montogomery, 2008).
Results and Discussions
Physicochemical analysis of mulberry

pulp

The physicochemical characterization of
mulberry fruit pulp was evaluated. The
result indicated that the pH of green
mulberry pulp was observed 6.1+0.01
while the pH value of red mulberry was
observed 5.1+0.7. However, the results
regarding acidity of green variety of
mulberry fruit pulp was found to be
1.65+0.03 whereas, the value of acidity in
red variety was resulted as 1.96+0.08
(Table 2).

The result of total soluble solids of green
mulberry pulp was observed 12.68+0.04
and result of red variety was 10.12+0.00.
However, the values crude protein of
green mulberry fruit pulp and red
mulberry fruit pulp was observed
1.21+£0.07 and 1.18+0.07, respectively.
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The result related to antioxidant value
found in green mulberry fruit pulp was
observed 39.47+0.01 while the result of
red variety was found to be 37.43+0.02,
correspondingly (Table 2).

Mulberry fruit drinks

Selection of recipe

Different treatments of green and red
mulberry fruit drinks were prepared by
variation of mulberry pulp and
concentration of sugar (Table 1). On the
basis of consumer acceptability final
recipe of green and red mulberry drinks
were selected as T2 and Ty, respectively.
Preliminary study

The preliminary experiments were carried
out to choose the final recipe for storage
study. In preliminary trials mulberry pulp
was found to be the most important factors
to obtain highest acceptable scores.

Physicochemical analysis of mulberry
drinks

The result regarding pH of mulberry fruit
drinks revealed that there was a significant
change in pH of mulberry drinks noticed
in both the wvarieties throughout the
duration of storage of 60 days. The
6.57£0.01 pH was observed in green
mulberry fruit drink whereas in red
mulberry fruit drink pH was 5.67+0.02.



Table 1: Treatment plan for the selection of final recipe of mulberry (green and red)

drinks

Varieties Treatments Mulberry pulp (%) Sucrose (%)
T1 8 10

Green T2 10 8
T3 12 6
T1 8 10

Red T2 10 8
T3 12 6

Table 2: Physicochemical parameters of green and red mulberry pulp

Parameters Green Red

pH 6.1+0.01 5.1+0.7
Acidity 1.65+0.03 1.96+0.08
TSS 12.68+0.04 10.12+0.00
Crude protein 1.21+0.07 1.18+0.07
Crude fat 0.82+0.03 0.78+0.05
Antioxidant activity 39.47+0.01 37.43+0.02

The acidity of both types of mulberry fruit
drinks revealed a highly significant
change in acidity throughout the storage
duration of 60 days. The acidity was
seemed to be lower 1.45+0.02 in green
variety while the red variety indicated
higher acidity (1.94+0.01). The red
mulberry fruit juice was seemed to be
more acidic than green according to the
results. While the result of total soluble
solids showed higher contents in green
mulberry drink (14.68+0.01) as compared
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to red mulberry drink (12.12+0.01) (Table
3). The crude protein was found to be as
1.32+0.00 in green mulberry drink against
protein content in red mulberry fruit drink
as seemed to be 1.31+0.00. The crude fat
was observed as 0.92+0.00in green
mulberry fruit drink and 0.93+0.00 in red
mulberry fruit drink. The value of total
phenolics was found to be as 17.45+0.02.
Similarly, the total phenolic content in red
mulberry fruit drink was found to be
15.47+0.01 (Table 3).



Antioxidant activity

The impact of antioxidant activity of
mulberry fruit drinks revealed a highly
significant change in antioxidant was
noticed in varieties throughout the storage

Figure Legends

40.00 38.94B
39.13A
39.00 ok
38....
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00

38.50D

T
oz s

Y3713G 5%

39.03C

0 10 20

37.50 F

i 36.77 1 7

30

Storage

%35.59 K 252

duration of 60 days (Table 3). The
antioxidant value was seemed to be as
38.94+0.04 in green mulberry. Similarly,
the antioxidant in red mulberry fruit drink
was found to be 39.13+0.02, respectively

(Fig. 1).
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Fig 1: Impact of storage and variety on antioxidants of mulberry drinks

Mineral analysis

Sodium

Sodium analysis in mulberry fruit drinks
revealed a highly significant change in
sodium present in mulberry drinks was
noticed in varieties throughout the storage
duration of 60 days. The sodium was
seemed to be 1.50£0.00 in green mulberry.
Similarly, the sodium present in red
mulberry fruit drink was found to be
0.21+0.05 (Table 4).

Potassium

Potassium analysis in mulberry fruit
drinks revealed a highly significant
change in potassium present in was
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seemed in varieties throughout the storage
duration of 60 days. The value of
potassium was indicated as 47.27+0.00 in
green mulberry. Similarly, the potassium
present in red mulberry fruit drink was
found to be 24.99+0.05 (Table 4).

Calcium

Calcium analysis in mulberry fruit drinks
revealed that there was highly significant
change in calcium present in was seemed
in varieties throughout the storage
duration of 60 days. The calcium was
noticed as 7.12+0.01 in green mulberry.
Similarly, the calcium present in red
mulberry fruit drink was found to be
0.96+0.01 (Table 4).



Zinc

Zinc analysis in mulberry fruit drinks
revealed a highly significant change in
zinc present in was observed in varieties
throughout the storage duration of 60
days. The zinc was seemed to be
2.66x0.05 in green mulberry. Similarly,
the zinc present in red mulberry fruit drink
was found to be 3.25+0.00 (Table 4).

Fe (iron)

Fe analysis showed that there was highly
significant change in Fe was noticed in
varieties throughout the storage duration
of 60 days. The Fe was noticed as
3.29+0.00 in green mulberry. Similarly,
the Fe in red mulberry fruit drink was
found to be 3.29+0.00 (Table 4).

Sensory Analysis

Observed in

The outcome of color of mulberry fruit
drinks revealed a highly significant
change in color was observed in varieties
during the storage duration of 60 days.
The color was seemed to be as 8.56+0.01
in green mulberry. Similarly, the color of
red mulberry fruit drink was found to be
8.7240.01The impact of flavor of
mulberry fruit drinks revealed a highly
significant change in flavor observed in
varieties throughout the storage duration
of 60 days. The flavor was seemed to be
8.5240.01 in green mulberry. Similarly,
the flavor in red mulberry fruit drink was
found to be 8.34+0.01. The effect of
aroma of mulberry fruit drinks revealed a
highly significant change in aroma

Table 3: Physicochemical attributes of mulberry fruit drinks

Physicochemical Attributes

Varieti —
arietes Crude Crude Antioxida Total
pH Acidity TSS fat protein ntactivity phenolics
6.57+0.0 1.45+0.0 14.68+0. 1.32+0.0 38.94+0.0 17.45+0.
Green 1 2 01 0.9240.00 0 4 02
5.67+0.0 1.94+0.0 12.12+0. 1.31£0.0 39.13+0.0 15.47+0.
Red 2 1 01 0.93%0.00 0 2 01
Table 4: Mineral profile of mulberry fruit drinks
Mineral Profile
Varieties
Sodium  potassium calcium Zinc Fe
Green 1.504+0.00 47.27+0.00  7.12+0.01 2.66+0.05 3.29+0.00
Red 0.21+0.05 24.99+0.05  0.96+0.01 3.25+0.00 3.27+0.00
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Table 5: Sensorial acceptability of Mulberry fruit drinks

Sensory Attributes

Varieties
Mouth Overall
Color Aroma Flavor Consistency feel acceptability
Green 8.56+0.01 8.55+0.01 8.52+0.01 8.17+0.01 8.52+0.01 8.57+0.01
Red 8.72+0.01 8.55+0.01 8.34+0.01 8.17+0.01 8.34+0.01 8.67+0.01

Varieties during the storage duration of 60
days. The aroma was observed as
8.55+0.01 in green mulberry. Similarly, the
aroma in red mulberry fruit drink was
found to be 8.55+0.01 (Table 5). The impact
of consistency of mulberry fruit drinks
showed that there was highly significant
change in consistency noticed in varieties
throughout the storage duration of 60
days. The consistency was observed as
8.17+0.01 in green mulberry. Similarly, the
consistency in red mulberry fruit drink
was found to be 8.17+0.01. The outcome of
mouth feel of mulberry fruit drinks
showed that there was highly significant
change in mouth feel was revealed in
varieties throughout the storage duration
of 60 days. The mouth feel was noticed as
8.52+0.01 in green mulberry fruit drink.
Similarly, the mouth feel in red mulberry
fruit drink was found to be 8.34+0.01. The
effect of overall acceptability of mulberry
fruit drinks revealed a highly significant
change in overall acceptability was
noticed in varieties throughout the storage
duration of 60 days. The overall
acceptability was 8.57+0.01 in green
mulberry.  Similarly, the overall
acceptability in red mulberry fruit drink
was found to be 8.67+0.01 (Table 5).

Discussion

Fruit juices are becoming the leading
drinks of current era because of the health
consciousness a well as nutritional point of
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view (Igbal et al., 2010). In the current
study mulberry fruit drink was conducted
using two different varieties (red and
green) of mulberry fruit and then these
drinks  were evaluated for their
acceptability. The results of current study
are in good agreement with Igbal et al.
(2010) who has also explored that
averaged pH ranges for mulberry fruit
drinks or fresh juices were ranged from 3.8
to 4.1. The result of total acidity found in
fresh or prepared juices of mulberry fruit
was observed to be 1.60% reported by
Ercisli et al. (2007). Similar amount of
total soluble solids in mulberry drinks was
documented by Koyuncu et al., (2004).
These results were also supported by the
study of Lee et al. (2004). Likewise, the
results of study conducted by Kim et al.
(2003) was in favor with the outcomes of
current study regarding protein analysis.

Proximate analysis of crude fat resulted in
1 to 1.5% fat in mulberry fruit juice
according to Kim et al. (2003). The
antioxidant activity of mulberry fruit
drinks was observed to be 20umol/g and
its average range varies in between 19-21
pmol/g TE in a DPPH assay according to
Ozgen et al. (2009). The results of total
phenolic contents (TP) present in
mulberry fruit drinks was assessed as 1500
to 2570 pg/g present in mulberry drinks
(Bae and Suh, 2007; Lin & Tang, 2007).
The total amount of sodium found in



mulberry drink indicated was similar with
the results of mineral analysis exploration
conducted by Imran et al. (2010). There
seemed to be an immense amount of
sodium to be (272 mg/100 g) in mulberry
fruit varieties (M. nigra, M. alba, M.
rubra) that were grown in Turkey (Imran
et al., 2010). The amount of potassium
present in some varieties of mulberry fruit
(M. rubra, M. alba and M. nigra) was
seemed to be as 834-1668 mg/100 g given
by Orhan and Ercisli (2007) as well as its
amount was also seemed to be higher in
mulberry fruit extracts as 1300 mg/100 g
reported by Imran et al. (2010).

The amount of anthocyanin contents
found in black, red and purple mulberry
fruits and prepared drinks was observed to
be in range between 99 and 571 pg/g Cy
3-glu equivalent (Ozgen et al., 2009b) and
some of its varieties grown in China
revealed a range from 22 to 3300 mg/I Cy-
3-glu equivalent resulted to be 16 mg per
100 ml according to Hojjatpanah et al.
(2011). The products prepared with
mulberry fruit along with its extracts
revealed favorable results according to
Kim et al. (2003). In the sensory attributes
Kim et al. (2003) documented the vital
results of just using 2 to 3% of extracts of
mulberry fruit in mulberry sherbet, ice-
cream and it had best aroma, texture and
flavor. In the sensory analysis of
consistency of mulberry fruit juices
revealed that the result of consistency of
mulberry drinks was found to be 3% more
favorable than others according to Kim et
al. (2003). The results of the sensory
analysis of mouth feel of mulberry fruit
drinks found to be in favor with the results
of Kim et al. (2003).

Conclusion:

It is conclusive that mulberry fruits are
rich inessential nutrients (protein, fat and
total minerals). Mulberry fruit possessed a
strong mineral profile containing Na, K,
Ca, Fe and Zn. Along with this nutritional
profile, it contains considerable quantity
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of total phenolic contents and that may
result in a strong antioxidant activity.
Therefore, mulberry fruit might be helpful
in promoting human health. This berry
fruit could be used to minimize the risk of
hyperglycemia and as well as facilitates
good metabolism to control obesity, high
blood pressure, diabetes and
cardiovascular  diseases, respectively.
Furthermore, there is a need of more pre-
clinical and clinical research to explore its
potential therapeutic attributes.
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