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Abroma augusta has been used in folk Indian system of alternative medicine, for treating various conditions
like diabetes mellitus, amenorrhea, nervous dysmenorrhea, antifertility and dermatitis. The objective of
present study was to evaluate the phytochemical content, antioxidant activity, polyphenolic compounds and
elemental analysis of the ethanol extract of leaves of 4. augusta of Malaysian descent for the first time.
Qualitative analysis of A. augusta leaf extract showed the presence of reducing sugars, alkaloids, tannins,
phenols and flavonoids. Total phenolic and flavonoid content were found to be 15.76+0.16 mg/g gallic acid
equivalent and 8.6+0.11 mg/g quercetin equivalent, respectively. Antioxidant activity showed that the IC_,
value was 790+3.6 pg/ml and 367.6+£16.9 mg/g ferrous sulfate equivalent by 2,2-diphenyl-1-picrylhydrazyl
and ferric reducing antioxidant power assay, respectively. Presence of gallic acid, quercetin, ascorbic acid
and essential elements such as calcium (Ca), copper (cu), iron (Fe) manganese (Mn), lead (Pb), zinc (Zn),
nickel (Ni), magnesium (Mg) and sodium (Na) were determined by high performance liquid chromatography
and atomic absorption spectroscopy, respectively. This study provided ample evidences that A. augusta is a
rich source of polyphenolic compounds with good antioxidant activity. Thus, A. augusta may be a great
natural source for the establishment of new drugs.
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Abroma augusta (Malvaceae) is commonly known as
Ulatkambal in Hindi, Devil’s cotton in English and
Kepashantu in Bahasa Malayu. It is widely distributed
in Asia, South and East Africa and AustraliaVl. The
species is of Indo-Malaysian origin and it is found
in Perak, Pahang, Selangor, and Kelantan States of
Peninsular Malaysia. 4. augusta is a small shrub with
a long history of medicinal use in Ayurveda system.
In India, the mother tincture of A. augusta is widely
used in homeopathic medicine to treat uterine disorders
and diabetes mellitus. Its root-bark is highly useful as
uterine tonic and to treat amenorrhoea, dysmenorrhea,
abortifacient and antifertility. Leaves are used for
diabetes, rheumatic pains and headache with sinusitis.
Leaves and stem are used as demulcent. Cool water
extract of fresh leaves and stems is very efficacious in
gonorrhoeal>*,

The free radical or reactive oxygen species (ROS)
overproduction contribute oxidative stress in the
human body, which leads to damage of proteins,
lipids and DNA that is associated with chronic
degenerative diseases such as hypertension, coronary
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artery diseases, diabetes and cancer. Antioxidants are
manufactured within the body and supplemented from
the foods such as vegetables, fruits, nuts and seeds?*Sl.
Many plant derived medicines are rich in phenolic,
flavonoids, alkaloids and tannins, which possess strong
antioxidant activity, thus protecting the body from
various degenerative diseases!’®. Globally, there has
been a growing interest for exploring the untapped
reservoir of medicinal plants. It is learnt from the
literature survey, no much studies have been directed
towards understanding the basis of the medicinal
properties of A. augusta. Thus, this pioneering study
would shed light on explaining the medicinal properties
of this unexplored plant. Hence, the present study is
focused on evaluation of the phytochemical content
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and antioxidant activity of the leaves of A. augusta of
Malaysian origin.

The whole plant of A. augusta contains secondary
metabolites including steroids, alkaloids, triterpenes,
flavonoids, phenols, megastigmanes, benzohydrofurans
and their glycosides and phenylethanoid glycosides®.
The leaves of A. augusta are reported to contain
octacosanol, taraxerol, sitosterol acetate, lupeol, an
aliphatic alcohol (C,,H O) and mixture of long chain
fatty diols. Recently it was reported that the active
constituent of the A. augusta was identified as abromine
and was mainly responsible for antihyperglycaemic
activity!'%.

MATERIALS AND METHODS

The leaves of 4. augusta were collected from Batu
Kurau, Perak, Malaysia. The plant was identified and
authenticated in the Department of Biotechnology,
Faculty of Applied Sciences, AIMST University,
Semeling, Bedong, Kedah, Malaysia. 2,2-diphenyl-1-
picrylhydrazyl (DPPH), AICL,, ferric chloride (FeCl,),
Folin-Ciocalteu reagent, ferrous sulphate (FeSO,)
hydrochloric acid (HCI), sodium carbonate (NaZCO3);
trichloroacetic acid, potassium acetate, quercetin,
gallic acid (GA), rutin hydrate (RH), ascorbic acid
(AS), nitric acid (HNO,), chloroform and ethanol
were purchased from Sigma-Aldrich Chemical Co.,
USA. All other reagents and chemicals used were of
analytical grade.

Preparation of an extract of leaves of A. augusta:

Shade-dried leaves of 4. augusta were finely powdered
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with a blender and used for the preparation of ethanol
extract. The ethanol extract was prepared by maceration
method and concentrated using a rotary evaporator. The
extract was dried under reduced pressure at controlled
temperature (40°).

Phytochemical screening:

The ethanol extract of A. augusta leaf (EEAAL) was
screened for the presence of phytochemical constituents
such as reducing sugars, tannins, alkaloids, phenols
and flavonoids following the standard procedures!'!.

Determination of total phenolic content:

Total phenols were estimated by the Folin-Ciocalteau
method with slight modifications!!?. Different
concentrations of EEAAL ranging from 125 to
500 pg/ml was prepared and 1.5 ml Folin-Ciocalteau
reagent was added to the extract and incubated at room
temperature for 5 min and added 4 ml of 20 % Na,CO,
solution. The contents were made up to 10 ml with
distilled water and incubated at room temperature for
30 min and the absorbance was recorded at 738 nm. GA
was used as the standard. The total phenolic content
of EEAAL was expressed in terms of GA equivalents
(GAE; fig. 1A)IB1,

Determination of total flavonoid content:

The aluminium chloride (AICL,) calorimetric method
was used to determine the amount of flavonoids in
EEAAL by slight modification. Varying concentrations
of EEAAL ranging from 250-2000 pg/ml was prepared.
The absorbance was measured at 415 nm and quercetin
used as a standard. The flavonoid content of EEAAL
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Fig. 1: Total phenolic and flavonoid content for standard gallic acid and quercetin
A. Total phenolic content for standard gallic acid, values expressed in terms of gallic acid equivalent; B. Total flavonoid content for
standard quercetin, values expressed in terms of quercetin equivalent
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was expressed in terms of quercetin equivalents (QUE;
fig. 1B)I"131,

DPPH free radical scavenging assay:

The DPPH is a stable free radical and widely used to
assess the radical scavenging activity of antioxidant
compounds!'?. This method is based on the reduction
of DPPH in ethanol solution in the presence of a
hydrogen donating antioxidant due to the formation of
the non-radical form DPPH-H!"¢. This transformation
results in a colour change from purple to yellow, which
is measured spectrophotometrically at 517 nm. The
reaction mixture (3 ml) consists of 1 ml of DPPH
in ethanol (0.3 mM), 1 ml of the extract and 1 ml of
ethanol. The mixture was incubated for 30 min in the
dark, and then the absorbance was measured at 517 nm
using quercetin as standard (fig. 2A)!'". The percent
inhibition was calculated using the Eqn., inhibition
(%) = (A,~A,/A))*100, where, A is the absorbance of
control and A is the absorbance of the sample. Each
experiment was carried out in triplicate and the results
are expressed as mean % antiradical activity.

Ferric reducing antioxidant power (FRAP) assay:

FRAP was used to measure the direct electron
donating ability of extract!'®. FRAP assay was
performed according to the method of Benzie and
Strain (1999) with slight modifications. A standard
curve was prepared using different concentrations
(0.156-5 mg/ml) of FeSO,7H,0 (fig. 2B). The sample
concentration ranging from 0.156-5.0 mg/ml were
added to FRAP reagent. The blank was prepared
using FRAP reagent and ethanol. The contents were
incubated in a water bath for 30 min at 37° and
the absorbance of the samples were determined at
593 nm. The results were expressed in mg/g FeSO, (E).
All experiments were performed in triplicate!'”..
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High performance liquid chromatography (HPLC)
analysis:

Standards of GA (98.0 %), RH (98.1 %), quercetin
(98.5 %) and AS (99.0 %) were purchased from Sigma-
Aldrich, USA. The HPLC grades of Acetonitrile,
ammonium acetate and methanol were purchased from
Merck, Germany. All other chemicals used were of
analytical grade. The standard and the EEAAL stock
solutions were prepared at 1 mg/ml then filtered with
Whatman filter paper and used for analysis.

Chromatographic conditions:

The method described by Laghari et al., was adopted
with slight modifications!'”. The chromatographic
separation was achieved on a Shimadzu high-pressure
liquid chromatography system equipped with a
binary LC-20AD solvent delivery system, SPD-20A
photodiode array detector and SIL-20ACHT injector
with 100 pl loop volume. Thermo C18 (250x4.6 mm
i.d., 5.0 p) column was used for analysis (Thermo
scientific, USA). The mobile phase consisted of a
mixture of acetonitrile, 5 mM ammonium acetate
(40:60; pH 4.5) and was delivered at a flow-rate of
1 ml/min with detection at 278 nm. The mobile phase
was filtered through a 0.45 um membrane filter.

The volume of sample injected was 25 ul. Standard
peaks for quercetin, rutin, GA and AS were recorded.
Peaks for all components were automatically
integrated using the LC solution version 1.25 data
acquisition system (Shimadzu Corporation, Japan). All
chromatography analysis was carried out at ambient
temperature.

Atomic absorption spectroscopy (AAS):

Elemental analysis of 4. augusta was performed using
AAS. A crucible containing 5 g of dried 4. augusta leaf
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Fig. 2: DPPH radical scavenging activity quercetin (A) and FRAP assay of ferrous sulphate (B)
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sample was placed in a hot furnace at 600° for 3 h.
After cooling the sample in a desiccator, 0.5 g of the
ashed sample was mixed with 5 ml each of distilled
water, concentrated HNO, and perchloric acid (HCIO,)
and transferred into the digestion block inside a fume
cupboard at 150° for 90 min. The temperature was then
increased to 230° for 30 min and then reduced to 150°,
followed by the addition of 1 ml of HCI to the tubes
immediately. The concentrated digest was not allowed
to cool to room temperature to prevent the formation
of insoluble precipitate (potassium per chlorate). Water
was added to the tube to make up to mark and the content
was mixed and filtered. The resulting solution was used
for the elemental analysis using AAS (AAnalyst 400
Model) at an appropriate wavelength, temperature and
lamp-current for the different elements”. The elements
calcium (Ca), copper (Cu), iron (Fe), manganese (Mn),
lead (Pb), zinc (Zn), nickel (Ni), magnesium (Mg), and
sodium (Na) were determined.

Statistical analysis:

The experiments were performed in triplicate and
the data were statistically analysed as mean+SD. All
graphs were plotted using MS Excel® software 2010.

RESULTS AND DISCUSSION

Malvaceae family includes an array of medicinal
plants.  Preliminary  qualitative  phytochemical
screening of EEAAL showed the presence of reducing
sugars, alkaloids, phenols and flavonoids. The
quantitative analysis showed the total phenolic and
flavonoid content was 15.76+0.16 mg GAE/g and
8.6+0.11 mg QE/g, respectively. 4. augusta, a member
of Malvaceae family showed significant amount of
phenol and flavonoids. A number of studies reported on
phenolic and flavonoid content of plants belonging to
Malvaceae family. Falguni and Subratal®!! reported the
total phenol and total flavonoid content of plants with
red (24.29+0.47 mgGAE/g, 25.50£3.56 mg QFE/g),
pink (13.58+0.11 mg GAE/g, 11.75£2.92 mg QE/g),
white (10.58+0.05 mgGAE/g, 12.21+2.80 mgQE/g)
and yellow (19.56+£0.05 mgGAE/g, 14.0244.92 mg
QE/g) coloured flowers of Hibiscus rosasinensis,
respectively®. The total phenol and flavonoid
content in the ethanol extract of the Malva parviflora
reported to be 2.44 mg GAE/g and 1.07 mg RHE/g,
respectively??, The phenolic and flavonoid content
of the water extract of Hibiscus cannabinus were
18.78 mg GAE/g and 2.49 mg RHE/g, respectively*>.
The nature and content of polyphenolics varies
dramatically among plants, which possess beneficial
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properties, such as antioxidant, immune modulatory
actions and anticancer and antibacterial activity!®.

ROS and reactive nitrogen species are the most
frequent pro-oxidants, which originate from normal
metabolism or induced by UV radiation and different
pollutants. The harmful effects are mitigated by intake
of antioxidantsi?*?7). The use of natural antioxidants
from plants does not induce adverse effects, while
synthetic antioxidants were found to have genotoxic
effect. Therefore, the research on biological activity
and chemical composition of medicinal plants are
required to find out the presence of natural antioxidants
providing a lead in drug discovery.

The DPPH assay of EEAAL showed considerable
IC, value of 790+3.6 ug/ml as compared to quercetin
34.5+2.1 pg/ml, which is a well-known antioxidant.
The FRAP assay of EEAAL indicated a value of 367.6+
16.9 mg FeSO,E/g. Individual compounds in the
EEAAL were identified by HPLC with the detection
wavelength for standards AS, GA and RH, quercetin
were 254 nm and 366 nm, respectively. Symmetrical,
sharp and well-resolved peaks were observed for the
four standards. The elution order and the retention times
for RH, quercetin, AS and GA were 3.28, 4.11, 5.19
and 7.25 min, respectively (fig. 3). Comparatively, in
EEAAL chromatogram the elution order and retention
time for quercetin, AS and GA were 4.336, 5.222 and
7.030 min, respectively (fig. 4). Thus it may be inferred
that the antioxidant activity exhibited by EEAAL is
mainly due to the presence of quercetin, AS and GA.

AS is the major antioxidant that plays a leading role
in disease prevention®!. Similarly, quercetin is a
natural flavone derivative with significant scavenging
property  with  antiallergic,  antiinflammatory,
antitumor, antiviral, hypolipidaemic, cytoprotective
and anticarcinogenic properties?®. GA is a polyphenol
natural product found in gallnuts, tea leaves known for
antioxidative, antiinflammatory, antifungal, anticancer
and chemoprotective properties!®!32,

Results of the present study confirmed the presence
of considerable amount of polyphenolic compounds
through qualitative and quantitative analysis of EEAAL
and supported by HPLC analysis. Thus, based on the
results it is inferred that the 4. augusta is a good source
of principal antioxidants, which in turn may play a
critical role in prevention of diseases.

Trace elements are essential to play an important role in
nutrition, enzyme reaction and various metabolisms?*.
Analysis of elemental composition is essential for
January-February 2018
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Fig. 3: HPLC chromatograms

HPLC chromatogram of rutin (A), ascorbic acid (B), quercetin
(C), gallic acid (D). The elution order and the retention times
for rutin, quercetin, ascorbic acid and gallic acid were 3.28,
4.11, 5.19 and 7.25 min, respectively
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Fig. 4: HPLC analysis of Abroma augusta leaf extract
Elution order and retention time for quercetin, ascorbic acid
and gallic acid were 4.336, 5.222 and 7.030 min, respectively

widely used medicinal plants. Most of the medicinal
plants are found to be rich in one or more elements.
The plants are having different levels of the trace
elements from different geographical areas. Which

different physiological, biochemical and molecular
functions in human body®”. Even though these are
essential for normal functioning of body they can be
harmful and toxic at high concentrations?*®!. Therefore,
elemental analysis is essential for safety of herbal drugs
to treat different diseases.

Trace elements have been identified as potential
factors for improving metabolic disorders including
diabetes mellitus®™. some trace elements, such as Cr,
Zn, Se, V, Mg and Mn act as cofactors of antioxidative
enzymes and play an important role in protecting the
pancreatic B-cells of islets of Langerhans, which are
sensitive to free radical damage! 4!,

Calcium is required for membrane permeability,
excitability, transmission of nerve impulses, muscle
contraction, blood clotting and hardness to bones
and teeth. Copper plays a vital role in the formation
of the heme™?. Tt is also necessary for myelin sheath
formation in the nervous system!**. Iron is an important
component of hemoglobin, cytochromes, myoglobin,
peroxidise and electron transport®?. Manganese is
required for normal metabolism of lipid, protein and
carbohydrate and also required for synthesis and
secretion of insulin®¥. It is also a micro component
of metalloenzymes such as arginase, glutamine
synthetase,  phosphoenolpyruvate  decarboxylase,
manganese superoxide dismutase, galactotransferase
of connective tissue biosynthesis, urea formation and
it aids in defence mechanisms against free radicals*>#*,

Magnesium is a cofactor of various enzymes in
carbohydrate oxidation and also helps in insulin
secretion, transport of glucose that helps in regulation
of blood glucose***”. Zinc acts as a catalyst for variety
of enzymes, including the alcohol dehydrogenase,
ribonucleic polymerases, alkaline phosphate and
carbonic anhydrase. It is necessary for skin integrity,
bone metabolism and growth!*®l. Sodium maintains iso-
osmolality with plasma and maintains the pH of blood

TABLE 1: ATOMIC ABSORPTION SPECTROSCOPY
(AAS) ANALYSIS OF ABROMA AUGUSTA LEAF

Metals mg/ml
is due to the variation in soil types, agricultural and Calcium (Ca) 0.819+0.103
industrial activities and local growing conditions Copper (Cu) 0.744+0.198
such as differences in water, plant interactions, and  Iron (Fe) 0.37210.012
weather®*3), The AAS analysis of EEAAL displayed =~ Manganese (Mn) 0.201+0.032
variable concentrations of the different trace elements Lgad (Pb) 0.310:0.009
includipg Ca, Cu, Fe, Mn, Pb, Zn, Ni,. Mg and N%'l v&fere ﬁ]::ie(lz ?,\)”) ggzgigg;g
determined (Table 1) and found to be in the permissible Magnesium (Mg) 0.610+0.089
limit defined by WHOP®. Elements required for Sodium (Na) 0.372+0.001
January-February 2018 Indian Journal of Pharmaceutical Sciences 196
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