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ABSTRACT

Recently, much attention has been focused on the exploration of the ethnomedicine containing the antioxidant
property for limiting the harmful effects of excessive reactive oxygen species (ROS) generation in the body.
Bauhinia scandens has been reported to exert antioxidant property however which part of the plant has not
been fully elucidated yet. The study aimed to investigate the antioxidant activity of Bauhinia scandens
especially in the bark and leaf parts. The antioxidant activity of this plant was measured using 1,1-diphenyl-
2-picrylhydrazyl (DPPH) assay method.  The inhibitory concentration 50 (IC50) of each sample was calculated
to show the antioxidant activity. The IC50 value of Bauhinia scandens barks and leaves ethanolic extract were
34.77 µg/ml and 113.50 µg/ml respectively and standard ascorbic acid (as positive control) IC50 was 79.57
µg/ml. To our knowledge, this is the first study to show Bauhinia scandens barks ethanolic extract exerts
higher antioxidant activity compared to ascorbic acid. This activity may relate to the specific phytochemicals
in Bauhinia scandens.
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Introduction

Ethnomedicine is a medicinal study by using
bioactive compounds from plants in treating some
diseases and it is traditionally practiced by the eth-
nic communities who especiallyhave a limited ac-
cess to obtain modern medicine. Recently, much at-
tention has been focused towards the exploration of
the ethnomedicine containing the strong antioxidant

properties for reducing the harmful effects of exces-
sive production of reactive oxygen species (ROS)
molecules in the body. Many investigations of anti-
oxidant potential from natural sources have been
reported with various plants(Jain et al., 2019;
Prakash et al., 2007) such as Erythrinavariegata L.
(Hemmalakshmi et al., 2016); Bauhinia variegate
(Sawhney et al., 2012; Sharma et al., 2015; Tripathi et
al., 2019); Bauhinia purpurea (Urmi et al., 2013) and
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Bauhinia vahlii Wight and Arn. (Sowndhararajan and
Kang, 2013). The natural compound of Bauhinia ge-
nus had been employed in various diseased animal
model including diabetes mellitus, infection, cancer
and chronic inflammation (Filho, 2009). Ethanolic or
methanolic extract of Bauhinia genus have also been
reported to give beneficial effect as medicinal rem-
edies and to exert medicinal properties as an anti-
diabetic (Bauhinia forficata, Bauhinia monandra,
Bauhinia divaricata, Bauhinia variegata), anti-microbial
(Bauhinia splendens, Bauhinia racemosa, Bauhinia
variegata), anti-fungal (Bauhinia forficata, Bauhinia
rufescens), anti-inflammation and analgesic (Bauhinia
scandens, Bauhinia guianensis), anti-spasmodic
(Bauhinia microstachya, Bauhinia racemosa) and anti-
oxidant (most of the Bauhinia genus)(Filho, 2009;
Hazra and Chatterjee, 2008; Sharma et al., 2015).
Many studies have reported that phytochemical or
secondary metabolite products from plants such as
flavonoids, polyphenols, terpenes, alkaloids plays
important roles in the antioxidant properties of
Bauhinia genus (Amarowicz, 2007; Brunetti et al.,
2013; Graßmann, 2005; Pietta, 2000). For example,
the methanolic extract of Bauhinia vahlii leaves exerts
strong antioxidant potential at least in part due to its
antioxidant-related phytochemicals compound in-
cluding total tannins, phenolics, and flavonoids

(Sowndhararajan and Kang, 2013).
Bauhinia scandens L. belonging to the

Leguminosae family is known as ‘chain tree’ and
distinctively dispersed in Indonesia including
Semarang, Central Java. Its morphologic character-
istics have been described previously in our
publication(Lianah, 2016; Lianah et al., 2021). In
summary, Bauhinia scandens is liana with ornamen-
tal value; the stem forms into a ‘monkey ladder’
when older; the fruits are pea shaped with 1 to 2
seeds. Apart from  Jeromini et al. (2020) who studied
optimal growing medium for growing Bauhinia
scandens seedlings and Jeromini et al. (2021) who re-
ported the methods to overcome seed dormancy,
very limited studies have been conducted on propa-
gation and culture of this species.According to pre-
vious phytochemical screening, the ethanolic extract
of its leaves contained some phytochemicals such as
phenols, flavonoids, saponins, tannins, alkaloids
and steroids which are widely known to have strong
relation with medicinal anti-oxidant properties
(Lianah et al., 2021). In addition, according to pre-
liminary cytotoxic activity evaluation against HeLa
and T47D cell lines, the ethanolic extract of the
Bauhinia scandens leaves had potential to be anti-can-
cer agent (Lianah et al., 2021). Growth reduction of
HeLa and T47D cell lines may be related with anti-

Fig. 1. Location of collecting sample at cemetery of Tugurejo, Tugurejo District, Semarang, Central
Java, Indonesia (6° 58' 55.7904'’ S, 110° 21' 2.3472'’ E).
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oxidant capacity and phytochemical function. It has
been previously reported that the ethanolic extracts
of Bauhinia scandens contained high amounts of
polyphenol compounds and had an antioxidant ac-
tivity with IC50 value of 13.5 µg/ml whereas stan-
dard ascorbic acid as positive control had an IC50

value of 8.25 µg/ml (Hossain et al., 2016), however,
which parts of the Bauhinia scandens exert antioxi-
dant property have not been fully elucidated yet.
Therefore, in this study, we investigated the antioxi-
dant activity of the ethanolic extracts of Bauhinia
scandens leaves and barks.

Materials and Methods

Preparation of Sample

The fresh bark and leaves of Bauhinia scandens were
collected on November 2020 from the cemetery at
Tugurejo District, Semarang, Indonesia (Figure 1).
The plant was stored and then identified in Her-
barium Bogoriense, Research Center for Biology,
Indonesian Institute of Science (LIPI), Bogor, Indo-
nesia. The samples were cleaned and dried for 2
weeks in room temperature. The samples (10 grams)
were macerated in 96% ethanol for 24 hours and
then stirred periodically. The filtrate was re-macer-
ated or rinsed in 96% ethanol to obtain optimal etha-
nol extract. The filtrate from the maceration was
evaporated at 45-50 oC using rotary evaporation.
The stock solution of the ethanolic extract was pre-
pared for antioxidant testing by dissolving it in 96%
ethanol. Then, the ethanolic extract solution of
samples was made with some concentrations (6.25;
12.5; 25; 50; 100 µg/ml).

Antioxidant activity test

The antioxidantactivity of the leaves and barks of
Bauhinia scandens was measured by using 1,1-diphe-
nyl-2-picrylhydrazyl (DPPH) assay method de-
scribed by Jan et al. (2013) with modification. The
stock solution of DPPH (2.4 mg in 100 ml methanol)
was prepared and stored at 20 oC until needed. The
test mixture contained 3 ml DPPH working solution
and 0.1 mL of a sample at different concentrations
(6.25µg/ml-100 µg/ml). After incubation at 37oC for
15 min in dark, the absorbance of the reaction mix-
ture was measured at  517 nm using a UV-Visible
Spectrophotometer. The same treatment was carried
out for negative control solution (DPPH without

sample extract) and positive control solution (ascor-
bic acids). The presence of antioxidant inhibited
DPPH free radicals by acting as a hydrogen donor
shown by discoloration of solution from violet to
pale yellow. Measurement was carried out in tripli-
cate. The percentage of inhibition activity was calcu-
lated using the following equation (Jan et al., 2013).

The inhibitory concentration 50 (IC50) is a quanti-
tative measurement that indicates how much of a
particular inhibitory substance is required to inhibit
a biological component by 50%. This IC50value is
widely used to measure the antioxidant activity of
test samples. It is calculated as the concentration of
antioxidants needed to scavenge the DPPH radicals
by 50% therefore the lower the IC50 value the higher
antioxidant activity (Rivero-cruz et al., 2020).  The
antioxidant activity of ascorbic acid was used as
positive control. When a compound (as hydrogen
donor) is added to a DPPH solution, it will obtain
hydrazine which is indicated with a change in color
from violet to pale yellow (Formagio et al., 2014).

Data analysis

The inhibition percentage value was plotted in a
graphic.  The IC50 value for the extracts was deter-
mined by linear regression analysis to generate for-
mula (y = ax + b) using Microsoft Excel, which was
‘y’ as an inhibition percentage and ‘x’ as extract con-
centration.

Results and Discussion

We found that the ethanolic extracts of Bauhinia
scandens barks and leaves and also ascorbic acid
showed DPPH radical scavenging activity as well as
antioxidant activity indicated by inhibition percent-
age of DPPH radicals. This inhibition percentage of
both samples and ascorbic acids increased in a con-
centration-dependent manner based on DPPH test
(Figure 2). Based on linear regression analysis, we
found that the ethanolic extract of Bauhinia scandens
barks had the IC50 value of 34.77 µg/ml. This IC50

value was lower than IC50 value in the ethanolic ex-
tract of Bauhinia scandens leaves and standard ascor-
bic acid (as positive control) with IC50 values of 113.5
µg/ml and 79.57 µg/ml, respectively (Table 1).
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Discussion

DPPH tests have been widely used to measure the
ability of a compound as a free-radical scavenger or
a hydrogen donor and to show the antioxidant ac-
tivity of plant extracts (Jain et al., 2019; Kedare and
Singh, 2011; Prakash et al., 2007). The DPPH is a li-
pophilic and relatively stable free radical with a
maximum absorption at  517 nm which can be
readily scavenged by accepting an electron or hy-
drogen to form a stable diamagnetic molecule
(Kedare and Singh, 2011). The most prominent find-
ing in our study is that the ethanolic extract of
Bauhinia scandens barks had the IC50 value of 34.77
µg/ml, significantly lower than the IC50 value of
Bauhinia scandens leaves ethanolic extract standard
ascorbic acid. According to the extent of our knowl-
edge, this is the first study to show different antioxi-
dant properties of Bauhinia scandens plants parts. It is
generally known that the lower the IC50 value then
the higher the antioxidant activity of the compounds
(Kedare and Singh, 2011). In our study we have
shown that ethanolic extract of Bauhinia scandens
barks had lower IC50 than its leaves extract and
ascorbic acidthus the antioxidant activity in the
Bauhinia scandens barks ethanolic extract was higher
than its leaves and ascorbic acids. This IC50 value of

ascorbic acid was different in other studies, for ex-
ample, about 33.77 µg/ml (Urmi et al., 2013) and
8.25 µg/ml (Hossain et al., 2016) due to varied ex-
perimental conditions.  This IC50 values in both of
these sample extracts are quite larger compared
with other plant extracts, for example, the IC50 value
of  the ethanolic extract of Bauhinia scandens (13.5
µg/ml) (Hossain et al., 2016) and the ethanolic ex-
tract of Bauhinia variegata (29.3 µg/ml) (Bhatia et al.,
2011) however, they are low enough to the
methanolic extract of Bauhinia racemosa barks (152.29
µg/ml) (Kumar et al., 2005). The different solvent
types had an influential role in the yield of extrac-
tion and affected biological activity plant parts (Sul-
tana et al., 2009; Truong et al., 2019). For example, the
methanol extract of Moringaoleifera had the highest
activity with the lowest IC50 value among the other
leaves extracts (the IC50 values of methanol < ethyl
acetate < n-hexane < dichloromethane extracts)
(Fitriana et al., 2016). According to Truong et al.
(2019), methanol was recommended as the optimal
solvent to obtain a high content of phytochemical
constituents, high antioxidants and in vitro anti-in-
flammatory constituents from the Severiniabuxifolia
branches (the IC50 values of methanol < ethanol <
chloroform < acetone < dichloromethane extracts).
Before using ethanol as solvent, we had tried to use

Fig. 2. Linear regression analysis for % inhibition of ethanolic extract of
Bauhinia scandens barks and leaves and also ascorbic acids

Table 1. IC50 of ethanolic extracts of Bauhinia scandens bark and leaves, and ascorbic acid

Samples IC50 (µg/ml)

Ethanolic extract of Bauhinia scandens barks 34.77
Ethanolic extract of Bauhiniascandens leaves 113.5
Ascorbic acids (positive control) 79.57
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methanol as solvent but the result showed that
DPPH activity of the methanolic extract of Bauhinia
scandens was very low (data are not displayed).

Antioxidants may offer a defense mechanism in
preventing oxidative stress by scavenging the free
radicals and inhibiting lipid peroxidation. A number
of recent studies had reported that phytochemicals
or secondary metabolite products from plants such
as flavonoids, polyphenols, terpenes, tannins, alka-
loids, etc. exhibited antioxidant activities
(Amarowicz, 2007; Brunetti et al., 2013; Graßmann,
2005; Pietta, 2000).  The previous studies, Lianah et
al. (2021) have reported the presence of
phytochemicals with high concentration in the
ethanolic extracts of Bauhinia scandens leaves,
namely total phenols (17.57±0.098% w/w) and sa-
ponins (19.42±0.091% w/w), followed by tannins
(1.24±0.035% w/w), alkaloids (1.31±0.001% w/w),
and steroids (0.08±0.007% w/w). Nevertheless, a
screening of phytochemicals in Bauhinia scandens
bark has not yet been done.  The observed antioxi-
dant activity may be due to the presence of those
phytochemicals. This has also been investigated be-
fore by Hossain et al. (2016) who reported first on
antioxidant activity in the ethanolic extract of
Bauhinia scandens because of its high amount of phe-
nolic compounds.

Phytochemical function is linked with antioxi-
dant capability in biological systems. Many studies
have explained that phytochemicals contribute to
antioxidant activity of plant. For examples,the phe-
nolic compounds in berry fruit and Bauhinia acumi-
nate exhibited antioxidant properties (Olas, 2018;
Reyad-Ul-Ferdous et al., 2014) whereas total fla-
vonoids, tannins and phenolic compounds in
Psychotria leaf extracts also exhibited antioxidant ac-
tivity (Formagio et al., 2014). The phenolic com-
pounds and flavonoids can act as scavengers of sin-
glet oxygen and free radicals (Sharma et al., 2015).
The role of other phenolic compounds, tannins as
antioxidants also has been reported (Riedl et al.,
2002). In addition, flavonoid works as good free
radical scavenger by some mechanisms, such as: 1)
donating a hydrogen atom or by single-electron
transfer; 2) by chelating or binding redox-active
metal ions such as Fe2+ and Cu+ which is important
for oxidation metabolism and free radical formation;
3) suppressing the enzymes associated with free
radical generation such as xanthine oxidase,
cyclooxygenase, lipoxygenase, protein kinase C, mi-
crosomal monooxygenase, mitochondrial succinoxi-

dase, and NADPH oxidase; and 4) stimulating enzy-
matic antioxidant activity (Banjarnahor and Artanti,
2014; Heim et al., 2002).

In other studies, alkaloid isolated from Stephania
rotunda and also Fumaria capreolata and
Fumariabastardii were found to be effective antioxi-
dants (Gülçin et al., 2010; Maiza et al., 2007). The sa-
ponin also contributed in in scavenging free radi-
cals, superoxide anion radical, hydrogen peroxide
and ferric ions as well as explained by Olusola et al.
(2020) in crudes methanol extract of Zanthoxylum
zanthoxyloides leaves. From many explained studies,
we can explain that phytochemicals contribute to
antioxidant activity of Bauhinia scandens.

Conclusively, we have shown that Bauhinia
scandens bark ethanolic extract exerts higher antioxi-
dant property than its leaves and ascorbic acid. This
result may contribute significantly in the further in-
vestigation of other properties of Bauhinia scandens
extract especially in various model of disease.
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