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ABSTRACT

Background: Hevea brasiliensis, a rubber tree or rubber plant, is a flowering plant of the
Euphorbiaceae family Spurge. Milky rubber extracted from the tree is the primary source of natural
rubber, so it is the most economically important member of the Hevea species.

Objective: This study aims to identify the phytochemical analysis and antioxidant activity of Hevea
brasiliensis leaf extract in various solvent systems.

Methods: The leaves of Hevea brasiliensis were dried and extracted with five different solvents
(pet ether, n-hexane, chloroform, methanol, and ethanol). The qualitative screening of alkaloids,
phenols, flavonoids, and tannins was done by Wagner’s test, Ferric chloride test, Shibita’s reaction
test, and Braymer’s test, respectively. The quantitative amount of total alkaloids and tannins were
determined by titrimetric methods. Total phenols were determined by Folin-Ciocalteu colorimetric

method. Total flavonoids were determined by the aluminum chloride (AICI13) colorimetric method.
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2, 2-diphenyl-1-picryl hydroxyl (DPPH) free radical scavenging assay and hydrogen peroxide
(H,0O,) scavenging assay were used for evaluating the antioxidant activity of three different solvent
extracts of leaves of Hevea brasiliensis.

Results: Preliminary phytochemical screening of five different solvent extracts of leaves of Hevea
brasiliensis showed that only methanolic and ethanolic extract gives the significant responses
against four selected phytochemicals. The ethanol and methanolic extract also gives the significant
antioxidant activity against DPPH and H,O, radical scavenging assay compared to standard
ascorbic acid.

Conclusions: These findings suggest that the ethanolic and methanolic leave extracts of Hevea
brasiliensis has potent antioxidant activity which may be responsible for some of its reported
pharmacological activities and can be used as an antioxidant supplement.

Keywords: Hevea brasiliensis, secondary metabolite, anti-oxidant activity, DPPH assay, H,O;

assay, phytochemicals

INTRODUCTION

More than 80% of the world’s population
relies on herbal or traditional medicine for
their simple healthcare needs on a number one
basis. The use of herbal medications inside the
Asian nations contributes to a primary
category inside the records of human
interconnections with the surroundings [1].
Hevea brasiliensis (H.Brasiliensis), the rubber
tree, is the number one supplier of natural
rubber. It is belonging to the family of
Euphorbiaceae [2]. Many rubber-producing
nations are increasing rubber cultivation to
regions the increasing demand for herbal
rubber, capture in any other wasteland,
enhance rural dwellers, financial activities,
and raise export trade to earn foreign

exchange. In addition, Hevea brasiliensis is

cultivated in non-conventional regions as a
getaway area for a few devastating sicknesses,
inclusive of the South American Leaf Blight in
Brazil [3].

The rubber tree is a quick-developing
tree that's the maximum economically vital
member of the genus Hevea. It is of primary
monetary significance because the milky latex
extracted from the tree is the number one
supply of herbal rubber. As a latex-generating
crop, the bark is often tapped. Latex, the
supply of Hevea or para rubber, is received
with the aid of tapping the trees' trunks. It is
cultivated for rubber, food, apiculture, fiber,
timber, lipid, gasoline, etc. It is additionally

cultivated for soap, insect repellent in Brazil

[4].

IJBPAS, December, 2022, 11(12)

5987



Baidya M et al

Research Article

Plants used in traditional medicine contain
various ingredients used to treat acute and
chronic diseases. Plants are of medical
importance  because they  incorporate
chemicals that have a specific physiological
impact on the human body [5].

Alkaloids, flavonoids, tannins, and phenolic
compounds are the essential bioactive
molecules found in plants. Used of medicinal
plants as traditional medicine are well known
in rural areas of many developing countries
[6]. Traditional healers argue that their
medicine is more affordable and effective than
modern medicine. Low-income individuals,
farmers, residents of small isolated villages,
and indigenous communities in developing
countries use folk remedies to treat common
ailments [7]. Phytochemistry involves
studying plant-based organic components,
which are given the pharmacological activity
inside the leaving cell. Medicinal plants are
used worldwide to treat various diseases such
as inflammation, heart disease, and cancer [8].
Most of the medicinal plants contain phenolic
compounds that exhibit antioxidant properties.
Antioxidants from plant substances neutralize
the action of free radicals, thus protecting the
body from various diseases [9]. The literature
showed that the leave extract of the plant has
not yet been researched for its antioxidant

action. The aim of this study was to

phytochemicals analysis and evaluates the

anti-oxidant properties of Hevea
brasiliensis leaves extract.

MATERIALS AND METHODS

Plant martial collection and identification
The Fresh leaves of Hevea brasiliensis were
collected from South Tripura, India, in July
2021. The leaves were identified by Prof.
Badal Kumar Datta, a Taxonomist Department
of Botany, Tripura Central University.
Chemicals

Concentrated HCI, methyl red indicator, tannic
acid, Folin-Ciocalteu  reagent, sodium
bicarbonate, sodium hydroxide, quercetin,
aluminium chloride, KMnO4, picric acid,
ferric chloride, n-butanol, metal magnesium,
sodium carbonate, sodium potassium tartrate,
sodium chloride, pet ether, indigo solution, n-
hexane, chloroform, methanol, ethanol, nitric
acid, KMnO,4, hydrogen peroxide, DPPH,
ascorbic acid, had been purchased from
Sigma-Aldrich GmbH, Sternheim, Germany.
Processing of the plants materials

The collected leaves of Hevea brasiliensis
were thoroughly rinsed with distilled water,
cleaned and cut into pieces, and air-dried
thoroughly. Then the samples were powdered
in a grinder and passed through a sieve (mesh
no. 40) to obtain the exact size of the powder

material. These powders were used for further

testing.
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Preparation of Plant Extract

Dried leaves powder (30 g) was packaged
inside the Soxhlet apparatus. The extracts
were prepared by the consecutive extraction
method using a series of natural solvents with
a polarity sequence according to their dipole
moments  (petroleum  ether, n-hexane,
chloroform, methanol, 50% ethanol) at 40° C
for 72 hours. The extract became filtered using
Whatman No. 1 filter paper, and the filtrate
was immersed below reduced pressure at 40°
C inside the rotary vacuum evaporator (IKA
HB 10). Collected extract was dried in a water
bath at 40° C, measured and stored for testing.
Percentages of extract yield (pet ether 6.8%, n-
hexane 1.66%, chloroform 15.66%, methanol
16%, 50% ethanol 15.66%) become decided

using the subsequent equation.

% of Yield= Weight of the extract
Weight of the plant material

Qualitative Analysis of Plant Secondary
Metabolites

Prepared extracts were made to test the quality
of four secondary metabolites (alkaloid,
phenol, flavonoid, and tannin) were
performed.

Alkaloid test

Wagner’s test: Test solution (2ml) when
treated with iodine in potassium iodide
(Wagner’s reagent) gives a brown precipitate

if alkaloids are present [10].

Phenol test

Ferric chloride test: Test solution (2ml)
became handled with one or two drops of 5%
(w/v) aqueous ferric chloride solution. The
solution will become deep blue or black color
which indicated the presence of phenol [11].
Flavonoid test

Shibita’s reaction test: 2ml of alcoholic test
solution was heated. Then magnesium was
added and treated with a few drops of
concentrated hydrochloric acid. The formation
of a darkish red color indicated the presence of
flavonoid [12].

Tannin test

Braymer’s test: The test solution (2 ml) was
treated with one or two drops of 10%
alcoholic  ferric chloride solution. The
appearance of a blackish blue or greenish-
black shade indicates the presence of tannins
[13].

Quantitative Analysis of Plant Secondary
Metabolites

Estimation of Total Alkaloids

The total alkaloid of five different solvent
extracts was determined by using the
titrimetric technique. 20 mg of extract was
taken in 20 ml of volumetric flax, added 10 ml
of n-butanol, shaken thoroughly for well
mixing, and made the volume was 20ml with

n-butanol. 10 ml of this solution have become

taken into 50 ml separating funnel, and 10 ml
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of 0.1 (N) HCIl becomes added then shaken
very well for two to three minutes. The upper
layer contained n-butanol, and the lower layer
contained alkaloid neutralized with 0.1 (N)
HCI. 10 ml of 0.1 (N) HCL portion was taken
in a beaker, then two to three drops of methyl
red were added, and the solution became a
slightly reddish color. The beaker contents
were titrated with 0.1 (N) NaOH until the
shade changed from red to pale yellow. Note
down the neutrality point. For blank, add 10
ml of 0.1 (N) HCI to a beaker and add 2-3
drops of methyl red and titrate with 0.1 (N)
NaOH, until the color changes from red to
pale yellow. The same procedure was done in
triplicate [14].

The overall amount of alkaloids was
calculated with the aid of considering the

following equivalent:
1ml 0.1 N HCL = 0.01629 g of alkaloids
Estimation of Phenolic Content

The total phenolic content of five different
solvent extracts was determined using the
Folin-Ciocalteu colorimetric method. A stock
solution of 1 mg/ml of tannic acid was
prepared with ethanol. It was then diluted ten
times and used as a standard stock solution.
From this standard stock solution, 0.1, 0.2,
0.3, 0.4, 0.5 ml was taken from various test
tubes. After that, 0.5 ml of Folin-Ciocalteu

reagent and 1 ml of saturated sodium

bicarbonate solution were added to each test
tube. The volume of each test tube is made up
of 5 ml of distilled water. After that, the
contents of all test tubes were immersed in a
water bath for two minutes. All the test tubes
have been cooled at room temperature, and the
absorbance was measured at 560 nm by UV-
VIS Spectrophotometer (Shimadzu UV-1800)
towards the reagent blank [15]. For plant
extracts, 200ul was taken triplicate, and the
color was produced as usual. The overall
phenolic content was calculated from the
calibration curve.

Estimation of total Flavonoid Content

The flavonoid content was determined using
the aluminum chloride (AICI3) colorimetric
method. A standard solution of quercetin (1
mg/ml) was prepared with ethanol. From this
standard stock solution, 0.1, 0.2, 0.3, 0.4, and
0.5 ml were taken in 10 ml volumetric flax
and made into 1 ml of ethanol. After that, four
ml of distilled water was added and incubated
for five minutes. After five minutes, 0.3 ml of
10% aluminum chloride was added, then stand
for six minutes. After that, 2 ml of 1 mol/lit
NaOH solution was added, and finally, the
volume was made up to 10 ml, and the
absorption was taken at 517 nm. For extract,
200 pl was taken in triplicate, and the color

was produced as usual. The overall flavonoid
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content was calculated from the calibration
curve [16].

Estimation of Tannin Content

The overall tannin content of five different
solvent extracts was determined using a
titrimetric method. 20 mg of extract was
dissolved in 100 ml of a volumetric flask with
50% ethanol. 6.25 ml of infusion was taken in
250 ml of a conical flask and gradually added
6.25 ml of indigo solution and 187.5 ml of
50% ethanol. 0.1 N aqueous solution of
KMnO4 was used as a titrant until the blue
solution turned green. Then immediately
added the few drops of titrant green solution
turned to golden yellow, and the borate
reading was noted down. For blank, 6.25 ml of
indigo solution and 193.75 ml of 50% ethanol
were mixed and titrated again with 0.1 N
aqueous solution of KMnO4 and noted down
the endpoint. The same procedure was carried
out for triplicate. The following equation is

used to determine the total tannin content [17].

The tannin content (T %) = (V-V,) X0.004157X100X100
X 6.25

Where, V=0.1 N aqueous solution of KMnOj, for the
titration of the sample, ml
V= 0.1 N aqueous solution of KMnQ, for the titration of
the blank sample, ml
0.004157 = Tannin equivalent in 1ml of 0.1 N aqueous
solution of KMnOQ,

g = Mass of the sample taken for analysis

100 = Volume of the volumetric flax, ml
100 = Percentage (%)

In Vitro Antioxidant Activity

DPPH Free Radical Scavenging Assay

The antioxidant activity of leave extract
(chloroform, methanol, ethanol) of Hevea
brasiliensis was determined by a 1,1-diphenyl-
2-picrylhydrazyl (DPPH) assay with specific
changes of the Sowndhararajan and Kang
(2013) approach. A standard solution of
ascorbic acid (1 mg/ml) was prepared with
methanol. From this stock solution, 10, 20, 40,
80, and 100 pg/ml were taken in different test
tubes, and 3.8 ml of 0.1 mM methanolic
DPPH solution was added to all test tubes. The
reaction was incubated for half an hour at
room temperature in the dark. After half an
hour, the absorbance was taken at 517 nm, and
the percentage inhibition was calculated by the
following equation [18, 19]. The same process

was followed for sample (extract) in triplicate.

DPPH scavenging effect = Control OD-Sample OD X 100
Control OD

Hydrogen Peroxide Scavenging Assay

Hydrogen peroxide scavenging assay of fine
different solvent extract of leaves of Hevea
brasiliensis was determined by the Debnath
and Manna (2019) method with slight
modification. Hydrogen peroxide (40 mM)
was prepared in phosphate buffer (pH 7.4). A
standard solution of 1 mg/ml ascorbic acid
was prepared in phosphate buffer (pH 7.4).
From this stock solution, 10, 20, 40, 80, and
100 pg/ml were taken into separate test tubes,
and 0.6 ml hydrogen peroxide (40 mM) was

added and incubated for 15 minutes at room
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temperature in a dark [20, 21]. Absorbance
was recorded at 230 nm, with the help of the
following equation calculated percentage
inhibition.

H,O0, scavenging effect = Control OD-Sample OD X 100
Control OD

RESULTS

Qualitative Analysis of Plant Secondary
Metabolites

The qualitative analysis of plant secondary
metabolites of leaves of Hevea brasiliensis in
five different solvent extract are represented in
Table 1. After qualitative analysis of
secondary plant metabolites, it was found that
increase the polarity of solvent extract (pet
ether extract> n-hexane extract > chloroform
extract > methanol extract> 50% ethanol
extract) the colour density of the test gradually
concentrates.

Quantitative Analysis of Plant Secondary
Metabolites

The content of total phenolic and flavonoids of
Hevea brasiliensis leave extracts were
calculated from the calibration curve (R; =

0.98 for phenol and R, =0.97 for flavonoid). A

high amount of phenol (93.28+0.753 mg/g

tannic acid equivalents) and flavonoid
(73.64+1.55 mg/g quercetin equivalents) was
found in 50% ethanolic extract of Hevea
brasiliensis. The titrimetric approach had
calculated total tannin and alkaloid contents.
To estimate total tannin content, 0.1 (N)
aqueous KMnO4 was used as a titrant, and
estimated total alkaloid content 0.1 (N) HCI
was used as a titrant. A high amount of
alkaloid (33.12+0.54 mg/g dry extracts) and
tannin (199.016+0.75 mg/g dry extracts) was
also found in 50% ethanolic extract. The
results of the quantitative analysis of Hevea
brasiliensis leave extracts are represented in
Table 2.

Evaluation of Antioxidant Activity

A Hevea brasiliensis leave has shown
significant scavenging activity compared to
standard ascorbic acid against DPPH and the
H,0; scavenging assays (Figure 1 and 2).
ICso values of three extracts with ascorbic acid

against two different scavenging methods are

represented in Table 3.

Table 1: Qualitative response of plant secondary metabolites of Hevea brasiliensis leave extracts

Name of the extracts of Hevea Alkaloid

brasiliensis

Phenol

Flavonoid Tannin

Pet Ether Extract +
(Polarity Index: 0.1)

n-hexane Extract -
(Polarity Index: 0.1)

Chloroform Extract ++
(Polarity Index: 4.1)

++ ++ ++

Methanol Extract ++
(Polarity Index: 5.1)

+++ ++ +++

50% Ethanol Extract (Polarity +++
Index: 5.2 Water: 10.2)

+++ +++ +++

* + represent low concentration, ++ represent moderate concentration, +++ represent high concentration, - represent absent
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Table 2: Quantitative analysis of plant metabolites of Hevea brasiliensis leave extracts

(Polarity Index: 4.1)

Name of the extracts Alkaloid Phenol Flavonoid Tannin
of Hevea brasiliensis (mg/g dry extracts) (mg/g dry extracts) (mg/g dry extracts) (mg/g dry extracts)
(Mean£SEM) (Mean+SEM) (Mean£SEM) (Mean£SEM)
Pet Ether Extract 7.596667+0.543333 - - -
(Polarity Index: 0.1)
n-hexane Extract - - - -
(Polarity Index: 0.1)
Chloroform Extract 20.08333+1.086667 77.57667+0.668639 62.85667+1.091701 65.42667+1.085333

Methanol Extract
(Polarity Index: 5.1)

15.74667+0.543333

86.15333+0.994256

67.82333+1.021312

132.272+0.752

50% Ethanol
Extract
(Polarity Index: 5.2
Water: 10.2)

33.12+0.54

93.28333+0.753444

73.64+1.555324

199.016+0.752

* Each value represents the mean + SEM calculated as dry weight basis in triplicate

% Inhibition

100 - .
% DPPH scavenging Assay
80 B Chloroform
= 70 Extract
_g 60 Metanol
= extract
= 50 m 50% Ethanol
= 40 extract
N 30 B Ascorbic acid
20
10
0
10 40 . 80 100
Concentration
Figure 1: DPPH scavenging assay
100 -

Hydrogen Peroxide Scavenging Assay

10 20

40

Concentration

100

B Chloroform
Extract
Metanol
extract

H 50 %Ethanol
extract

B Ascorbic acid

Figure 2: Hydrogen peroxide scavenging assay
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Table 3: IC50 values of three extracts of Hevea brasiliensis with ascorbic acid against DPPH and H,0, scavenging assay

Name of the Hevea brasiliensis leave 1Csy Value (pg/ml) of DPPH ICsy Value (pg/ml) of H,0,
extracts Scavenging Activity Scavenging Activity
(Mean = SEM) (Mean = SEM)
Chloroform extract 67.15 £0.52 67.39 £0.63
Methanol extract 49.28 +0.59 51.06 £0.57
Ethanol extract 45.47 £0.43 45.94 +0.52
Ascorbic acid 42.86 +0.41 43.72 £0.47

*Each value represents the mean £SEM calculated as dry weight (DW) basis in triplicate

DISCUSSION
Antioxidants are chemical compounds that
engage with and neutralize unfastened
radicals, for that reason stopping those from
inflicting cell harm within side the organic
system [22]. The body makes a lot of
antioxidants that uses to reduce free radicals.
These antioxidants are known as endogenous
antioxidants. However, the body also relies on
exogenous (external) sources, especially food;
to get the remainder of the antioxidants it
desires [23]. These exogenous antioxidants are
normally referred to as  nutritional
antioxidants. Fruits, vegetables, and grains are
wealthy reassets of nutritional antioxidants
[24]. In the present experiment, it was
observed that Hevea brasiliensis leave extracts
(pet ether, n-hexane, chloroform, methanol,
ethanol) gave a good amount of extracts yield
(chloroform extract 15.66%, methanol extract
16%, and ethanol extract 15.66%) and less
amount of extracts yield (pet ether 6.8% & n-
hexane 1.66%).

Alkaloid and specifically plant alkaloid

in a small amount in any fit for human

consumption plant elements helps several

pharmacological sports in the human and
animal body [25]. Prolonged use of alkaloids
reasons dangerous results like nausea, liver
damage, headache, pores, and skin infections
[26]. Tannin, phenol, and flavonoid found in
any plant elements verify that it additionally
offers numerous pharmacological activities
[27]. In the existing experiment, it discovered
that Hevea brasiliensis leave extracts
(chloroform, methanol, and 50% ethanol)
contained significant amount of alkaloid,
phenol, flavonoid, and tannin. These extracts
might also additionally provide dynamic
pharmacological activities.

Free radicals are concerned with many
degenerative sicknesses along with pain,
inflammation, cancer, diabetes, hepatic
damage, etc. Antioxidants combat unfastened
radicals and shield from exceptional kinds of
degenerative diseases. DPPH is a strong
nitrogen-targeted unfastened radical and may
without difficulty summarize an electron or
hydrogen radical from appropriate reducing
agents to grow a strong molecule. Hence, the

unpaired electron of DPPH receives paired off

to make the corresponding hydrazine [28]. In
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the existing analysis, three extracts
(chloroform, methanol, and ethanol) inhibited
the DPPH radical in distinctive manners. This
result proved that the three extracts of Hevea
brasiliensis could donate an electron or
hydrogen that could react with DPPH radical.
Hydrogen peroxide (H»O;) is debile
active non-radical reactive oxygen species
(ROS) that may impact many cellular
processes via crossing the cell membrane.
Low ranges of H,O, entered within the cells in
all probability react with Fe2+ and Cu2+ ions
to make hydroxyl radicals, and this could be
the origin of a lot of its poisonous effects [29,
30]. Thus removal of H202 is therefore
essential to protect the living system. In the
existing experiment, three extracts of Hevea
brasiliensis (chloroform, methanol, and 50%
ethanol)  showed  hydrogen  peroxide
scavenging activity in a dose-dependent
manner.
CONCLUSION
In the existing study, the antioxidant capacities
of the plant extracts had been analyzed the
usage of free radical scavenging activity
(DPPH), hydrogen peroxide scavenging assay.
The extracts of Hevea brasiliensis having
ability to scavenge the free radical and useful
to cure some disease. All the extracts of Hevea
brasiliensis (chloroform, methanol, ethanol)

having antioxidant activity.
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