@

Academic
Journals Inc.

Trends in

Applied Sciences
Research

ISSN 1819-3579

www.academicjournals.com




3 OPEN ACCESS Trends in Applied Sciences Research

ISSN 1819-3579
DOI: 10.3923/tasr.2019.199.204

@ CrossMark

Research Article
Antioxidant Activities of Asparagus adscendens Root Ethanolic
Extract and Fractions Using in vitro Models

'Rita Maneju Sunday *Efere Martins Obuotor and *Anil Kumar

'Department of Medical Biotechnology, National Biotechnology Development Agency, Lugbe, Abuja, Nigeria
?Department of Biochemistry and Molecular Biology, Faculty of Biological Sciences, Obafemi Awolowo University, lle-Ife, Nigeria
3School of Biotechnology, Devi Ahilya University, Indore, India

Abstract

Background and Objective: The Asparagus adscendens rootis used in ayurvedic medicine for the treatment of various diseases. In this
study, the antioxidant properties of Asparagus adscendens root ethanolic extract and extract fractions (n-butanol, ethyl acetate and
n-hexane) were investigated using /n vitro models. Materials and Methods: The antioxidant activities were determined by 2, 2-Diphenyl-
1-picrylhydrazyl, hydrogen peroxide and nitric oxide radical scavenging assays. The total antioxidant capacity, total flavonoid and total
phenol content of the extracts were evaluated by spectrophotometric method. Results: The ethanolic extract and extract fractions
exerted potent radical scavenging activities. Ethyl acetate extract fraction at 62.5 ug had the highest 2, 2-Diphenyl-1-picrylhydrazyl
(77.87%), hydrogen peroxide (56.63%) and nitric oxide (56.28%) radical scavenging activity when compared with the ethanolic extract
and other extract fractions. Flavonoids and phenols were also present in the ethanolic extract and extract fractions. The ethyl acetate
extract fraction showed a higher total flavonoid content (29.9 mg quercetin equivalent/g of extract), total phenol content (47.9 mg gallic
acid equivalent/g of extract) and total antioxidant capacity (35.9 mg ascorbic acid equivalent/g of extract) when compared with the
ethanolic extract and other extract fractions. Conclusion: The results of this research indicated that Asparagus adscendens root ethyl
acetate extract fraction have high antioxidant potentials and could be explored as a therapeutic agent for the treatment of free radical
induced diseases.
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INTRODUCTION

Medicinal plants have been used since ancient times for
the treatment of various diseases due to the antioxidant
potentials and the presence of different phytochemicals'.
Antioxidants are compounds found mostly in plants and they
inhibit oxidative damage to body cells by scavenging free
radicals that might cause degenerative disease?3. Free radicals
such as reactive oxygen species (ROS) and reactive nitrogen
species (RNS) are produced naturally in the body during
oxidative reactions and they play an important role in many
normal cellular processes?. However, at high concentrations,
free radicals can be hazardous to the body and damage all
major components of cells, including proteins, cell
membranes and deoxyribonucleicacid (DNA)°. The damage to
cells caused by free radicals may lead to diseases which
include neural disorders®, aging’, diabetes, cancer®. Recent
studies on antioxidant from plants with free radical
scavenging activities have reported that different parts of
plants with antioxidant properties may be used as therapeutic
agents for the treatment of diseases caused by free radicals®'°.
Asparagus adscendens Roxb. has many common names
viz. Safed musli, Shatawari, Shatavar and Shatamuli in
India. The plant belongs to the family, Asparagaceae.
Asparagus adscendens is usually found in all parts of India
and also in forests of western Himalaya. The root of
Asparagus adscendens is used in ayurvedic medicine as
antipyretic, demulcent, nutritive tonic and for the
improvement of fertility in males and females''2, Studies on
the /n vitro antioxidant activities of the root aqueous
and methanolic extract of Asparagus racemosus, a plant
belonging to the genus Asparagus have been
documented™™,

In this study, the radical scavenging activity, the presence
of flavonoid and phenolic compounds in the root ethanolic
extract and extract fractions of Asparagus adscendens were
investigated using /n vitro models due to its use in ayurvedic
medicine.

MATERIALS AND METHODS

This research work was carried out in four months
(September, 2018-January, 2019) in the School of
Biotechnology, Devi Ahilya University, Indore, India.

Plant materials: The pulverized root of Asparagus adscendens
was given as a kind gift from AMSAR Private Limited, Indore,
India.
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Extraction procedure: The dried pulverized root of
Asparagus adscendens was macerated in 70% ethanol for
72 h and the suspension was then filtered using whatman
no. 1 filter paper'. The filtrate (ethanolic extract) was
concentrated to a solid form at 45°C and stored in a
refrigerator at 4-8°C temperature prior to use.

Fractionation of ethanolic extract: A liquid paste of the
ethanolic extract of A. adscendens was prepared in distilled
water and thereafter was partitioned using various solvents of
different polarities in the following order: n-hexane, ethyl
acetate and n-butanol (one solvent at a time) to obtain the
respective fraction'®. Each of the partitioned fractions was air
dried and stored in a refrigerator at 4-8°C temperature prior to
use.

Qualitativeantioxidantassays: The ethanolic extractat 62.5,
125,250,500 and 1000 pg extract mL™"; each extract fractions
at 62.5 pg mL™" and standard (acarbose) at 100 ug mL™
distilled water was used for the free radical scavenging assays.

2, 2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging
assay: A volume of 1.0 mL of 0.3 mM DPPH in methanol was
added to 1.0 mL of samples in different test tubes. The
contents were mixed and incubated in the dark for 30 minand
thereafter; absorbance was read at 517 nm against a reagent
blank®. The percentage radical scavenging activity (RSA) of the
sample was calculated using the Eq. 1:

Absorbance of reagent blank-
(Absorbance of test-Absorbance of test blank)

RSA (%)=
) Absorbance of reagent blank

%100 (1)

Nitric oxide (NO) radical scavenging assay: A volume of
0.5 mL 10 mM Sodium nitroprusside in 0.2 M phosphate
buffered saline (pH 7.4) was added to 1.0 mL of samples in
different test tubes and then incubated for 180 min at 25°C.
After incubation, 1.5 mL of Griess reagent (1% sulfanilamide,
0.1% naphthyl ethylenediamine dihydrochloride in 2.5%
phosphoric acid) was added and absorbance was
measured'”'® at 546 nm. The percentage radical scavenging
activity (RSA) of the sample was calculated using Eq. 1.

Hydrogen peroxide (H,0,) assay: A solution of hydrogen
peroxide (43 mM) was prepared in 1.0 M phosphate buffer,
pH7.4.A1.0mL of samples in different test tubes was added
t0 0.6 mL hydrogen peroxide and absorbance was measured'®
at 230 nm after 10 min. The percentages of radical scavenging
activity (RSA) of the extracts and standard were calculated
using Eq. 1.
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Quantitative antioxidant assay: The concentration of the
ethanolic extract and each of the extract fractions used for the
guantitative antioxidant assays was 1.0 mg mL™".

Total antioxidant capacity (TAC) assay: A volume of
1.0 mL of reagent solution (0.6 M sulphuric acid, 28 mM
sodium phosphate and 4 mM ammonium molybdate)
was added to 1.0 mL of the samples in different test
tubes and then incubated in a water bath at 95°C for
90 min. Thereafter, the mixture was cooled to room
temperature and the absorbance was measured at 695 nm
against a reagent blank'®. The total antioxidant capacity of
the extracts expressed as mg standard (ascorbic acid)
equivalent per gram of the plant extract was calculated using
the Eq. 2:

C= c.V (2)
m
Where:
C = Totalantioxidant in mg standard
¢ = Concentration of standard established from the
calibration curve (mg mL™")
v = Volume of the extract (mL)
m = Weight of the extract (g)

Total flavonoid content assay: To a volume of 0.5 mL of the
samples in different test tubes, 0.3 mL of 5% sodium nitrite
was added. After 5 min, 0.3 mL of 10% aluminum chloride
was added and thereafter 6 min, 2.0 mL of 1 M sodium
hydroxide was added and the volume was made up to 5.0 mL
with distilled water. The absorbance was measured at 510 nm
against a reagent blank™. The total flavonoid contents
expressed as mg standard (Quercetin) equivalents per gram
of the plant extract was calculated using Eq. 2.

Total phenol content assay: A volume of 0.2 mL of the
samples in different test tubes was added in 8.0 mLof 1 M
Folin-Ciocalteu’s phenol reagent. The mixture was vortexand

Table 1: Radical scavenging activity of A. adscendens root ethanolic extract

after 5 min, T mL of saturated sodium carbonate solution
(8% w/v in water) was added and the volume was made up to
3 mL with distilled water. The reaction was kept in the dark for
30 min and the absorbance was measured at 765 nm against
a reagent’. The total phenolic content of the extracts
expressed as mg standard (gallic acid) equivalent per gram of
extract was calculated using Eq. 2.

Statistical analysis: The results were analyzed using one-way
analysis of variance (ANOVA) followed by Dunnett post hoc
multiple comparisons tests at 95% (p<0.05) level of
significance using Primer (version 3.01). All results were
expressed as mean=standard error of mean (SEM). The 50%
inhibition (ICs,) of the plantextract was calculated from graph
plotted using excel.

RESULTS

Radical scavenging activity of A. adscendens root
ethanolicextractand extract fractions: The ethanolic extract
significantly (p<0.05) exerted free radical scavenging activity
in a dose dependent manner (Table 1). The ethyl acetate
extract fraction at 62.5 ug exerted a significant (p<0.05)
increase in free radical scavenging activities when compared
with the ethanolic extract, other extract fractions but less than
standard (ascorbic acid) (Table 2). The standard (ascorbic acid)
had a significant (p<0.05) higher percentage radical
scavenging activity when compared with the ethanolic extract
and the other extract fractions (Table 1, 2).

Antioxidant activity of A. adscendens root ethanolic
extract and extract fractions: The result of this study
(Table 3) shows that the ethanolic extract and extract fractions
(n-butanol, ethyl acetate and n-hexane extract fractions) had
moderate amount of flavonoids and phenolic compounds.
However, the ethyl acetate extract fraction had a significant
(p<0.05) higher total antioxidant capacity, total flavonoids
content and total phenolic content when compared with the
ethanolic extract and other extract fractions (Table 3).

Extract concentration (mg) DPPH Hydrogen peroxide Nitric oxide
62.5 ug 14.610.270cf 11.5340.290cdef 18.52+0.580<f
125 g 22.78+0.372cdef 24.29+(.342cdef 21.90+0.58def
250 ug 31.14£0.572bdf 30.65£0.40%0%f 28.70£0.332bdef
500 pg 39.07£0.5820cf 48.8710.473bcef 43.5010.4020cf
1000 pg 57.192.243b<f 56.14+0.092> 54.47 £0.5820<f
Ascorbic acid (100 ug) 67.850.25%cde 61.30+0.35%< 58.5040.29bcde
IG5, of extracts 79333 ug 761.40 ug 831.84 ug

Mean=SEM, n =3, a:62.5 pug, b: 125 ug, ¢: 250 ug, d: 500 pug, e: 1000 pg and f: 100 pg ascorbic acid (standard), DPPH: 2, 2-Diphenyl-1-picrylhydrazyl. 2<¢"; Significantly

from a, b, ¢, d, e and f at p<0.05
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Table 2: Radical scavenging activity of A. adscendens root ethanolic extract fractions at 62.5 ug

Ethanolic extract and extract fractions (62.5 ug) DPPH Hydrogen peroxide Nitric oxide

Ethanolic extract 14.61£0.27% 11.53£0.29* 18.52+0.58*¢
n-butanol fraction 60.07£0.64** 29.79+0.31% 43.72+0.59*
Ethyl acetate fraction 77.87£030* 56.63+0.32 % 56.28+0.64 *
n-hexane fraction 46.13£0.19% 18.93£0.58** 16.23+0.31%
Ascorbic acid 79.76£0.34% 91.0£0.58% 98.94+0.03%

Mean=£SEM, n =3, DPPH: 2, 2-Diphenyl-1-picrylhydrazyl, BF: n-butanol fraction, EF: Ethyl acetate fraction and HF: n-hexane fraction, *Significantly different from ethyl
acetate extract fraction at p<0.05 and *Significantly different from ascorbic acid at p<0.05

Table 3: Antioxidant activity of A. adscendens root ethanolic extract and fractions

Ethanolic extract and extract fractions (62.5 pg) TAC (mg AAEg™) TF (mg QEg™) TP (mg GAEg™)
Ethanolic extract 28.3+0.34* 20.2+0.12* 36.7+0.03*
n-butanol fraction 224+031* 21.5+0.01* 39.94+0.01*
Ethyl acetate fraction 35.94+0.30 29.9140.01 47.910.01
n-hexane fraction 10.9+0.31* 11.2+0.19* 26.5+0.01*

Mean=£SEM, n =3, TAC: Total antioxidant capacity, TF: Total flavonoid, TP: Total phenol, mg AAE g~":mg ascorbic acid equivalent g ' of extract, mg QE g~': mg quercetin
equivalentg~' of extract, mg GAEg~—":mggallicacid equivalent g~' of extract, EE: Ethanolic extract, BF: n-butanol fraction, EF: Ethyl acetate fraction and HF: n-hexane
fraction. *Significantly from ethyl acetate extract fraction at p<0.05

DISCUSSION agents for the treatment of diseases®'®'®, The antioxidant

activities of Asparagus adscendens root ethanolic extractand

Asparagus — adscendens root ethanolic extract and extract fractions (Table 2, 3) justified the report from
extract fractions exerted potent radical scavenging activities ~ previous studies on the pharmacological activities of
(Table 1,2) and the extracts also contained moderateamount  Asparagus adscendens root?®2. Studies on the potential
of flavonoid and phenolic compounds (Table 3). The free  analgesic and anti-inflammatory effect of some plants
radical scavenging activities of Asparagus adscendens root  showed thatplants exertthese effects due to theirantioxidant
ethanolic extract and extract fractions were similarto previous ~ activities**. Also, recent research work carried out on the
studies carried out on one of the genus of Asparagus  treatment of diseases such as cancer®?, diabetes?®# and
(Asparagus racemosus)®". It was reported that Asparagus ~ cardiovascular diseases®®?' with medicinal plants have

racemosus root methanolic extractscavenged 2,2-Diphenyl-  reported that plants exert these effects due to their
1-picrylhydrazyl free radical’, whereas another study  antioxidant potentials.
investigated that the root ethanolic of Asparagus racemosus Further studies directed at the use of Asparagus

scavenged 2, 2-Diphenyl-1-picrylhydrazyl, nitric oxide and  adscendens root for the treatment of free radical induced
hydroxyl free radicals™. In this study, Asparagus  diseases may reveal new therapeutic agents.
adscendens root ethyl acetate extract fraction had a

significant (p<0.05) higher free radical scavenging activity, CONCLUSION
total antioxidant capacity, total flavonoid and total phenol
content more than the ethanolic extract and other extract The results of this study showed that Asparagus

fractions (Table 2, 3). Previous studies reported that Asparagus adscendens root ethanolic extract and extract fractions
adscendens root extract exerted antifilarial effect against ~ especially have potent antioxidant activity and this justified
Setaria cervi; antiprotozoal activity on Plasmodium berghe,  the use of the plant root in ayurvedic medicine for the
analgesic activity and antiviral effect on ranikhet and vaccinia ~ treatment of some diseases. Besides, the study showed that
disease virus®. It was also studied that Asparagus adscendens  A. adscendens root ethyl acetate extract fraction posses more
root inhibited carcinogenesis process by enhancing the  potent antioxidant activity than the ethanolic extract and
activity of catalase and superoxide dismutase enzymes  other extract fractions.

involved in antioxidant function?' whereas researchers

reported that Asparagus adscendens root ethanolic extract SIGNIFICANCE STATEMENT
exerted reproductive, anabolic and sexual behavioural
activities in adult Sprague-Dawley rats?2. Previous studies This study discovered that Asparagus adscendens root

carried out on antioxidant activities of plants have have antioxidant activities and it contains moderate amount
investigated that plants are rich sources of antioxidants  of flavonoid and phenols that can be beneficial for the
and activity guided studies may lead to new therapeutic  treatment of free radical induced diseases which include
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cancer, diabetes and cardiovascular diseases. This study will
help researchers to uncover the critical areas in the use of the
plant root for the treatment of various diseases caused by
oxidative stress that many researchers were not able to
explore. Thus a new theory in the treatment of free radical
induced diseases may be arrived at.
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