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Introduction

Medicinal plants are great importance to the health of individuals and communities.
The medicinal value of plants lies in chemical substances that produce a definite
physiological action on the human body. The most important of these bioactive constituents
of plants are alkaloids, tannin, terpenoids, flavonoids and phenolic compounds [1]. The
phenolic compounds are one of the largest and most ubiquitous groups of plant metabolites
[2]. A number of studies have focused on the biological activities of phenolic compounds
which are antioxidants and free radical scavengers[3]. Free radicals (superoxide, hydroxyl
radicals and nitric oxide) and other reactive species (hydrogen peroxide, hypochloric acid and
peroxynitrite) produced during aerobic metabolism in the body, can cause oxidative damage
of amino acids, lipids, proteins and DNA[4].

Oxidative stress, induced by oxygen radicals, is believed to be a primary factor in
various degenerative diseases as well as in the normal process of ageing. Several biochemical
reactions in our body generate reactive oxygen species (ROS) and these are capable of
damaging crucial biomolecules. If they are not effectively scavenged by cellular constituents,
they lead to disease conditions[5]. Antioxidants stabilize or deactivate free radicals, often
before they attack targets in biological cells[6]. Phenols and flavonoids are widely distributed
in plants which have been reported to exert multiple biological effects, including antioxidant,
free radical scavenging abilities, anti-inflammatory, anti-carcinogenic activity etc.[7]. It has
been established that oxidative stress is among the major causative factors in the induction of
many chronic and degenerative diseases including atherosclerosis, ischemic heart disease,
ageing, diabetes mellitus, cancer, immunosuppression, neurodegenerative diseases and others
[8].

Asparagus racemosus Willd. (ﬂéeoo(f)) is a wild edible plant which was widly

distributed in India, Myanmar, Bhutan and Thiland. It is an annual climber with tuberous



root. In Ayurveda, the dried root of Asparagus racemosus Willd. is used as a tonic,
galactogogue, aphrodisiac, rejuvenator, antispasmodic, antiulcerous and anti-inflammatory
agent. Steroidal saponins and sapogenins are the pharmacological value of the Asparagus
racemosus root [9][10]. According to Myanmar Traditional Medicine, the root of Asparagus
is used tonics, heart diseases, oedema, eye diseases, fever and life longevity [11]. Asparagus
racemosus Willd. root extract contains saponins, alkaloids, polysaccharides, polyphenols,
favonoids and vitamin-C [12]. The health-promoting properties have increased studying and
quantifying the nutrients and secondary metabolites of plants [13]. It is necessary
phytochemical values in order to establish optimal extraction methods that can be adapted
readily in traditional medicines processing. The present study was to determine the total

phenolic content and antioxidant activity of Asparagus racemosus Willd. (gléeoocﬁ) base on

three different type of extraction methods.

Research Methods
Collection of plant samples

Asparagus racemosus Willd. roots were collected from Pyin Oo Lwin Township.
Identification of plant

The plant samples were authenticated by competent taxonomist.
Extraction of plant samples

The different extracts Asparagus racemosus were done by maceration, ultrasound
assisted extraction and Soxhlet extraction methods using 70% ethanol solvent. In maceration
process, the plant samples(40g powder with 350 ml 70% ethanol) were extracted for 7 days
with periodic agitation at room temperature, and then filtered through the filter paper, and the
residue were re-extracted with solvent for 3 times. Three time collected extracts were pooled
and evaporated by rotary evaporator (50°C, 160 mBar and 40 rotations) and dried at digital
water-bath, 60°C. Ultrasonic extraction was done by ultrasonic processor. In this method, 409
powdered sample with 600 ml solvent were mixed and ultrasonic processor(46 Hz+200W)
was turn on for 30min((4 time) at 50°C. The Soxhlet extraction method was carried out in a
Soxhlet apparatus (40g sample with 862 ml solvent) for 10 hr. The three different extracts
were evaporated under vacuum( by rotary evaporator, 50°C, 160 mBar and 40 rotations) and
dried at same condition (over digital water-bath at 60°C).
Determination of Total phenolic content (TPC)

TPC was determined by Vuong et al., 2013[14]. 2.5 mL of Folin-Ciocalteu reagent
(10 %, v/v) was mixed with 0.5 mL of diluted samples. The solution was added to 2mL of



Na,COs3 (7.5 %, w/v), followed by thoroughly mixing and incubating in the dark at RT for
one hour. The absorbance at 760 nm was taken using a UV spectrophotometer. Gallic acid
was used as the standard for a calibration curve and the results were expressed as mg of gallic

acid equivalents per g of sample dry weight (mg GAE/g DW).

Antioxidant activity testing
Antioxidant activity of the plant extracts were determined by DPPH method.
Measurement of absorbance was done at 517 nm using UV-Visible (1601PC, Shimadzu)
Spectrophotometer. Ascorbic acid was used as standard for calibration of test.
Absorbance measurements were done in triplicate and the absorbance was
calculated to obtain the percent inhibition by using the following formula:

. DPPH alone — (sample-blank)
% Inhibition = x 100

DPPH alone

% Inhibition = percent inhibition of sample extract to be tested
DPPH alone = absorbance of 60 uM DPPH solution

Sample = absorbance of test sample solution

Blank = absorbance of blank solution

(a) Data analysis

Data analysis were performed by Microsoft Excel.

Results and Discussion

The extraction yield is expressed as the percentage of total mass of extracts (Mext)
with respect to the mass of material loaded onto the apparatus (Mo):
Y% = (Mext / Mo) x 100

The 70 % ethanolic extracts of Asparagus racemosus Willd., were done by
maceration, ultrasonic and soxhlet extraction method respectively. The yield percentage of 70
% ethanolic extracts is 50.2 % for maceration, 47.9 % for ultrasonic and 29.7 % for soxhlet
extraction method respectively.

Phenolic compounds are most important secondary metabolite of plant kingdom
mainly in edible plants. These compounds are vital in defense and possess diverse biological
activities such as anti-aging, anti-inflammatory, anti-oxidant& anti-proliferative. The
phenolic compounds can be divided into two main groups, simple phenol and polyphenol

depend on number of phenol unit. The Folin-Ciocalteu method was used in this study to



determine total phenolic content. Polyphenols in plant extracts react with specific redox

reagents (Folin-Ciocalteu reagent) to form a blue complex that can be quantified by visible-

light spectrophotometry. The reaction generally provides accurate and specific data for

several groups of phenolic compounds, because many compounds change color differently
due to differences in unit mass and reaction kinetics[15]. The total phenolic content of
A.racemosus was determined in this research base on three different types of extract and
results are shown in table (1). Calibration curve of standard gallic acid (5.0, 7.5,10.0, 2.5,
15.0 pg/ml) was used to determine total phenolic content. For each type of extract, 50, 100,

150, 200, 250 pg/ml concentrations were measured.

Table (1) Total phenolic content of the different extracts of A.racemosus

Extraction Total phenolic content
Method (mg GAE/g dry weight)
Maceration 31
Ultrasonic 32.4
Soxhlet 48

The Antioxidant activity of three types of extract from A.racemosus was tested by 1,1-
diphyl-2-picrylhydrazyl (DPPH) radical assay. The molecule 1,1-diphenyl-2-picrylhydrazyl
IS characterized as a stable free radical by virtue of the delocalization of the spare electron

over the molecule as a whole, so that the molecule does not dimerize, as would be the case

with most other free radicals [16]. In order to evaluate the antioxidant potential through free

radical scavenging by the test sample, the change in optical density of DPPH radicals is
monitored[17]. Other study showed A. racemosus possess a relevant antioxidant activity, the
% inhibition at 100ug / mL is 30 % [18]. Free radical scavenging activities in term of %
inhibitions of the various extracts are presented in Table (2). Calibration curve for standard
Ascorbic Acid (2.5, 5.0, 7.5, 10.0, 12.5, 15.0,17.5, 20.0 pg/ml) was used in determination of
antioxidant activity. For each type of extract, 50, 100, 150, 200, 250 pg/ml concentration

were measured.



Table (2) Antioxidant activity of the different extracts of A.racemosus

Extraction Percent inhibition
Method (at 100pg / mL)
Maceration 42.34
Ultrasonic 44 .22
Soxhlet 45.16
Standard Ascorbic Acid 74.57

Extraction is an important step in separating bioactive compounds from the plant
samples. The selection of extraction technique is also important in the standardization of
herbal product. In this finding, total phenolic content and antioxidant activity was highest in
soxhlet extraction method and lowest in maceration method. But total extract(crude) yield %
was highest in maceration method. It might be heat unstable compounds were stable in this
method. Thus, a balance between total phenolic content and extraction method might be
made for mass production. These results will provide useful information about the relation
between the extraction methods and content of certain medicinal substances such as total
phenolic compound and antioxidant activity of medicinal plants. This finding might be useful
for the processing of natural plant products that can be applied in alternative and traditional
medicine.
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Abstract

Medicinal plants are great importance to the health of individuals and communities.
The medicinal value of plants lies in chemical substances that produce a definite
physiological action on the human body. This study is aimed to determine the total phenolic

content and antioxidant activity of Asparagus racemosus Willd. (g5e0>05) based on three

different extraction methods. The identification of plant was done by competent taxonomist
and the root samples were collected from Pyin Oo Lwin Township. The three different
extracts were done by maceration, ultrasound assisted extraction and Soxhlet extraction
methods using 70 % ethanol solvent. Total phenolic content was determined by Folin-
Ciocalteu method and antioxidant activity of the plant extracts were determined by DPPH
method. The yield percentage of 70 % ethanolic extracts by maceration, ultrasonic and
soxhlet extraction method were found to be 50.2 %, 47.9 % and 29.7 %. Total phenolic
content of the A. racemosus was 31 mg GAE/g for maceration method, 32.4 mg GAE/g for
ultrasonic method and 48 mg GAE/g dry weight for soxhlet extraction methods. For
antioxidant activity, the %inhibition at 100 pg/ml showed as 42.34 for maceration, 44.22 for
ultrasonic and 45.16 for soxhlet extraction methods while standard ascorbic acid possessed
74.57. This study showed the total phenolic content and antioxidant activity of selected
medicinal plant higher in ultrasonic and soxhlet extraction methods than maceration method.
The results will provide useful information about the relation between the extraction methods
and content of certain medicinal substances such as total phenolic compound and antioxidant
activity of medicinal plants. This finding might be useful for the processing of natural plant

products that can be applied in alternative and traditional medicine.
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