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extract of Tamarindus indica L. The dried bark was extracted with
ethanol; rotary evaporated and lyophilized which was used for the
evaluations of antioxidant and antimicrobial properties. Antioxidant
activities of bark extract observed using nitric oxide radical scavenging
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assay showed a most appreciable value of 87.9%, followed by DPPH
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photometric assay which showed the next appreciable activity of
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78.89%, moreover hydrogen peroxide scavenging assay revealed
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43.8% activity and superoxide radical scavenging assay showed the

Marudupandiyar College,

least activity of 21.32% among the tested procedures. Further, the
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extract also revealed promising antimicrobial activity against three
human pathogens viz., Streptococcus pneumoniae, Escherichia coli

and Salmonella paratyphi. All these observations showed the ethanol bark extract from
Tamarindus indica showed significant properties of antioxidant and antimicrobial activities
which proved to be the excellent sources of applications in the field of biomedicine.
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INTRODUCTION
Traditional medicine, on the contrary of pharmacotherapy, can be easily accessible and ready
to use especially in tropical countries, so it has an important role in first line approach. For
example, in Burkina Faso, 90% of people prefer to use traditional medicine.[1] Plants are the
basic elements of traditional medicine and preferred as a treatment choice in an increasing
amount than synthetic medicines.[2] Tamarindus indica is evergreen tree that can reach 24 m
height and 7 m girth that has pale yellow and pink flowers.[3] T. indica commonly known as
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tamarind is one of the most important dietary plants in which all parts have some nutritional
or medicinal value. T. indica is a monotypic genus and belongs to the subfamily
Caesalpinioideae of the family Leguminosae (Fabaceae). There are different varieties of
Tamarindus and they can be divided into acidic and sweet fruit. The sweet and sour at the
same time in the fruit is unique and it is used popularly in cooking.[4]
T. indica needs dry climate so the region it is commonly seen extends Africa to Senegal in
west, Sudan and Ethiopia in east, Mozambique and Madagascar in south. It is also thought
that the plant came to India from Africa. Thailand, Bangladesh, Indonesia in Asia; Mexico,
Costa Rica in America are some of the countries in which this plant is mostly encountered.[5]
Tamarindus indica possesses great potential to address various nutritional, health,
socioeconomic and environmental constraints.[6] Every part of T. indica plant luke root, body,
fruit, leaves etc, not only has rich nutritional value and broad usage area in medicine but also
has industrial and economic importance. Tamarind can be the most acidic and sweet fruit
according to its growing season.[7] According to World Health Organization report, tamarind
fruit is an ideal source of all essential amino acids except tryptophan (82%).[8] It’s seeds also
have similar properties so it becomes an important, accessible protein source especially in
countries where protein malnutrition is a common problem.
Pharmacological investigations on T. indica extracts reported from fruit, seeds, leaves and
flowers of these plants have been screened for various activities including diabetes and
oxidative stress.[9] They were reported for their unique antibacterial, antifungal,
hypoglycaemic, cholesterolemic, cytotoxic, anti-inflammatory, gastrointestinal, hypolipomic
and antioxidant activities.[10] Despite the fact that lesser reports have been found on the stem
barks, also not much literature was available on studies showing the effect on antioxidant and
antimicrobial activities, hence the present study concentrated on both the above
pharmacological activities.
MATERIALS AND METHODS
Collection and preparation of bark extract from T. indica
The bark of T. indica was collected from the Thanjavur rural regions, Tamil Nadu, India.
Collected samples were washed by distilled water and they were sliced into small pieces. The
sliced sample was allowed for excess water drained off and shade dried for seven days. The
shade dried bark was finely powdered using grinding machine and the powdered sample were
extracted three times repeatedly with 99.9% ethanol and the insoluble contents during the
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sample extraction were separated using centrifugation at 3000 rpm for 15 min. The resulting
supernatant was rotary vacuum evaporated at 40°C and further dried under lyophilization.
The dried sample content was stored under dark dried conditions and further sample
preparation procedures were applied with respect to individual analysis carried out below. All
the experimental values were represented from the mean of triplicate experimental
procedures.
Antioxidant activities
An antioxidant is a molecule that inhibits the oxidation of other molecules. Oxidation is
a chemical reaction that can produce free radicals, leading to chain reactions that may
damage cells. In this study, the antioxidant activities have been evaluated using the below
mentioned procedures.
Hydrogen peroxide scavenging activity
A solution of hydrogen peroxide (40 mM) was prepared in phosphate buffer (pH 7.4)
solution. Different sample volumes were added to a hydrogen peroxide solution (0.6 mL,
40mM).[11] Absorbance of hydrogen peroxide at 230 nm was determined 10 minutes later
against a blank solution containing the phosphate buffer without hydrogen peroxide. The
percentage of hydrogen peroxide scavenging activity of the positive standard activity was
determined using 1mM ascorbic acid was calculated
% Scavenged [H2O2] = [(AC – AS)/AC] x 100
Where AC is the absorbance of the control and AS is the absorbance of the sample.
DPPH photometric assay
A total of 1 ml of a 0.3 mM DPPH ethanol solution was added to 2.5 ml of sample solution of
different concentrations and allowed to react at room temperature (30°C). After 30 min. the
absorbance (Ab) values were measured at 518 nm and converted into the percentage
antioxidant activity using the following equation:[12]
Scavenging capacity% = 100 – [(Ab of sample - Ab of blank) × 100/Ab of control]
Ethanol (1.0 ml) plus extract solution (2.5 ml) was used as a blank, while DPPH solution plus
ethanol was used as a negative control. The positive controls were DPPH solution plus each 1
mM Morin (flavonol).
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Nitric oxide radical scavenging assay
Griess reagent was prepared by mixing equal amounts of 1% sulphanilamide in 2.5%
phosphoric acid and 0.1% naphthylethylene diamine dihydrochloride in 2.5% phosphoric acid
immediately before use. A volume of 0.5 mL of 10 mM sodium nitroprusside in phosphate
buffered saline was mixed with 1 mL of the different sample concentrations and incubated at
25°C for 180 min. The extract was mixed with an equal volume of freshly prepared Griess
reagent. Control samples without the extracts but with an equal volume of buffer were
prepared in a similar manner as was done for the test samples. The colour tubes contained
ethanol extracts at the same concentrations with no sodium nitroprusside. A volume of
150 μL of the reaction mixture was transferred to tubes. The absorbance was measured at
546 nm OD spectrum. The percentage inhibition of the extract and standard was calculated
and recorded. The percentage nitrite radical scavenging activity of the ethanol extracts and
gallic acid were calculated using the following formula:[13]
% nitrite radical scavenging activity = [(AC – AS)/AC] x 100
Whereas, AC is the absorbance of control sample and AS is the absorbance in the presence of
the samples from extracts or standards. The standard of positive activity was done using
1mM gallic acid.
Superoxide radical scavenging assay
This assay was based on the capacity of the extract to inhibit the photochemical
reduction of nitro blue tetrazolium (NBT).[14] Briefly, each 3.0 ml reaction mixture contained
0.05 M PBS (pH 7.8), 13 mM methionine, 2 M riboflavin, 100 M EDTA, NBT (75 M) and
1.0 ml of different test sample solutions and 1 mM rutin as the positive control. The tubes
were kept in front of a fluorescent light (725 lumens, 34 W) and absorbance was read at 560
nm after 20 min. The entire reaction assembly was enclosed in a box lined with aluminium
foil. The inhibition of superoxide anion was estimated by the equation:
Inhibition % = [(AO – AS)/AO] x 100
Where, A0 is the absorbance of the control, and AS is the absorbance of the tested
sample.
Antimicrobial activities
The antimicrobial activity of the ethanol bark extract was studied on Muller-Hinton agar
(MHA) plates as per the earlier procedure followed by Mani et al.[15] A list of human
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bacterial pathogens was used; they were Escherichia coli, Salmonella paratyphi, Klebsiella
pneumoniae, Vibrio cholerae, and Streptococcus pneumoniae which were kindly gifted by
SIMPPA (SIRO Intitution), Thanjavur, Tamilnadu, India. These strains were cultured on
nutrient broth at 37°C and the OD of these broth cultures were adjusted to 0.1 equivalent to
an inoculum concentration of 108 cfu/mL (according to McFarland turbidity standard). MHA
plates were swab cultured with 100µL of individual pathogenic strains and the wells were
impregnated with 50µL of purified biosurfactant dissolved in phosphate buffer (pH 7) at
different concentrations (1–128 µg/mL) to obtain the minimum inhibitory concentration
(MIC) whereas phosphate buffer solution was used as control. After incubation for 24 h at
37°C, the plates were examined for zone diameter of inhibition using an antibiotic zone scale.
RESULTS AND DISCUSSION
Antioxidant activities
Recently, there has been growing interest in research into the role of plant-derived
antioxidants in medical and food applications as well as other fields also need antioxidants,
such as in polymerization control in the manufacture of rubber, plastics and paint and for the
protection of clear plastics against ultraviolet light, or in the design of better automobile fuels
and lubricating oils. However, medical applications have given most priority than others.[16]
In this study, a moderate antioxidant as well as a concentration dependent hydrogen peroxide
scavenging activity was observed with the ethanol bark extract of T. indica which was
highest at the maximum sample concentration of 1000µg/ml with 43.80% and showed least
value at the lowest tested concentration (100µg/ml) with 4.39%. Further, negative control
using distilled water showed 0% activity and positive control with ascorbic acid revealed
98.90% activity (Fig. 1).

Fig.1: Hydrogen peroxide scavenging assay of ethanol bark extract from T. indica.
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An appreciable DPPH scavenging activity was observed in ethanol bark extract of T. indica
compared to the results of hydrogen peroxide scavenging activity. This activity is also
dependent on sample concentration and a peak value of 78.89% was recorded with
1000µg/ml and lowest value of 10.98 was observed in 100µg/ml (Fig. 2). Moreover, the
sensitivity of the test was predicted with distilled water as negative control with 0% activity
and morin as the positive control with 99% activity.

Fig. 2: The DPPH photometric assay of ethanol bark extract from T. indica.
The most appreciable antioxidant activity was predicted using the nitric oxide radical
scavenging activity which was also depicted with concentration dependent activities. The
highest nitric oxide scavenging activity of 87.90% was revealed in the ethanol bark extract at
the highest tested concentration (1000µg/ml) and lowest activity of 11.82% was recorded
with 100µg/ml. Further, the negative control (distilled water) showed no activity and positive
control, gallic acid showed 98.91% scavenging activity.

Fig. 3: Nitric oxide radical scavenging activity of ethanol bark extract at different
sample concentrations from T. indica.

www.wjpr.net

Vol 7, Issue 1, 2018.

677

Gidhamari et al.

World Journal of Pharmaceutical Research

Likely to the above predictions, the superoxide radical scavenging test also showed a
concentration dependent activity but revealed a least antioxidant results than the other
procedures. The ethanol bark extract of T. indica showed highest superoxide radical
scavenging activity of 21.32% with 1000 µg/ml sample concentration and lowest activity of
1.89% which was observed with 100 µg/ml. Moreover, the negative control (distilled water),
showed no activity and positive control, rutin observed 98.79 % activity. Similar to the
present study, an earlier study investigation predicted appreciable antioxidant activities from
ethanol extract of leaves from T. indica using Hydrogen peroxide scavenging and DPPH
photometric assays.[17]

Fig. 4: The superoxide radical scavenging activity of ethanol barks extract at different
sample concentrations from T. indica.
Antimicrobial activities
Among the five tested bacterial human pathogens, the ethanol bark extract of T. indica
showed antimicrobial activity against three strains. The maximum zone of inhibition and the
respective minimum inhibitory concentration (MIC) values recorded were Streptococcus
pneumoniae (13mm, 98µg/mL) followed by Escherichia coli (11mm, 112µg/mL) and
Salmonella paratyphi (11mm, 124µg/mL). Moreover, the bark extract showed no
antimicrobial activity against Klebsiella pneumoniae and Vibrio cholerae. Similar to this
investigation, an earlier study recorded methanol extracts of Tamarind fruit showed
appreciable antimicrobial activity against many food borne pathogens.[18]
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Fig. 1: Antimicrobial activity of ethanol barks extract from T. indica against the human
pathogen, Streptococcus pneumonia.
CONCLUSION
In the present study, the ethanol bark extract from T. indica showed significant properties of
antioxidant and antimicrobial activities. The appreciable antibacterial activities of this extract
against the clinical human pathogens evidenced its importance in the field of therapeutics.
Moreover, this extract exhibited dual functions such as antioxidant and antimicrobial
properties which proved its promising role in many biomedical applications.
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