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ABSTRACT
Background: Asystasia gangetica, also referred to as Chinese Violet is an invasive 
weed that has been revealed to contain biologically active components and manifest 
pharmacological effects. Phytochemical analysis on different extracts of A. gangetica 
reported that the plant contains steroids, sugars, phenolics, flavonoids, saponins, 
tannins and amino acids, alkaloids, terpenoids, quinines and carbohydrates and bioassay 
techniques performed using the plant material manifested its antioxidant, anti-asthmatic 
and antidiabetic properties. Materials and Methods: To further understand how the 
existing and the potential abilities of A. gangetica possibly work, the total phenolics, 
total flavonoids, total condensed tannins and total polysaccharide content of different 
extracts of A. gangetica have been analyzed as well as its antioxidation properties using 
DDPH and FRAP assays. The effect of combining A. gangetica extract to the methanolic 
extract of Morus alba leaves on the potency of the antioxidation properties of both plant 
materials was also explored. Results: Evaluation of the results revealed that A. gangetica 
ethanol extract is the extract most abundant in polyphenol, DCM extract in flavonoids 
and condensed tannins, while only a few extracts had polysaccharides. Ethanol extract 
has the most promising DPPH free radical scavenging activity, while methanol extract 
was reported to have the highest Trolox equivalent. No significant synergistic effect was 
observed in the combination of A. gangetica and M. alba extracts. Conclusion: These 
findings provide information on the A. gangetica extracts as antioxidant agents and as a 
source of natural products. Consequently, the results provide a new direction for medical 
research.

Key words: Antioxidation activity, Asystasia gangetica, Condensed tannin, Flavonoids, 
Polyphenol.

DOI: 10.5530/ijper.55.3.160
Correspondence:
Dr. Po-Wei Tsai
Department of Medical 
Science Industry, College 
of Health Sciences, Chang 
Jung Christian University, 
Tainan 711, TAIWAN.
Phone no: +886-6-278-5123
Email id: powei@mail.cjcu.
edu.tw

Submission Date: 22-10-2020;
Revision Date: 02-02-2021;
Accepted Date: 13-05-2021

INTRODUCTION
The universally accepted definition of  natural 
product is that it is a chemical compound 
obtained from any biological source.1 
Known sources of  natural substances are 
plants, marine life, and microorganisms, 
but research heavily relies on the use 
of  plant materials.2 The exploration of  
traditional medicine has evolved into the 
study of  natural products due to its ability 
to exhibit therapeutic effects and to its 
structural diversity caused by its chemical 
constituents.3 It is commonly claimed that 
natural substances have been the most 

productive source of  active components 
used in the discovery and development 
of  new medicines. In fact, drugs have 
been synthesized from plants that were 
either subjected into ethnobotany or into 
experiments that examined the in vitro 
activity against viral or cancer cell lines.4

Extraction and isolation are carried out to 
obtain the biologically active components 
that the plants possess. Plants contain both 
primary and secondary metabolites. Secondary 
metabolites are substances that do not 
directly affect the metabolic functions of  
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the plant and whose purpose is more focused on defense 
and support.5 Many of  these metabolites are found 
in the human diet and serve as micronutrients, which 
facilitate or are involved in biochemical processes.6 
Polyphenols are a wide variety of  molecules that have 
been proven to exhibit significant effects on biological 
processes, including metabolism and cell proliferation. 
This group of  compounds also plays a vital role in the 
regulation of  chronic diseases.7 Flavonoids are a class 
of  polyphenol with low molecular weight and a wide 
range of  derivatives.8 They are known to manifest 
antioxidant and anti-inflammatory properties and 
are also often used against bacteria and viruses.9 The 
biological effect of  flavonoids has also been observed in 
the study of  diabetes and cancer. Antiparasitic, antifungal, 
and antimicrobial activities have also been exhibited by 
flavonoids found in different plant materials.10 Tannins 
are present in different parts of  a plant and serve as 
a protection against predators. In the past, extracted 
tannins were used for leather production, as adhesives, 
for the removal of  metal ions from aqueous solutions, 
and other functions.11

The ability of  a material to act as an antioxidant is widely 
studied because of  the functions of  antioxidants in the 
body. Oxidation is a natural reaction in the body, but 
an imbalance between the supply of  reactive oxygen 
species (ROS) and free radicals and the availability of  
antioxidants lead to the development of  oxidative stress, 
leading to damaged tissues and cells.12 Studies have also 
linked oxidative damage to the development of  several 
diseases, including cancer.13 Because of  this, many studies 
have focused on finding natural sources of  antioxidants.
Asystasia gangetica, also referred to as Chinese Violet,14 
is a weed that produces large quantity of  seeds and 
easily germinates, causing it to be considered an invasive 
weed. Despite its invasive nature, A. gangetica has been 
used as a cover crop and has been found to help in pest 
control because of  the ability of  its flowers and trichome 
to attract parasitoid caterpillar bag, consequently 
protecting the valuable crops. Aside from these uses, 
A. gangetica has been revealed to exhibit biological 
properties which it owes to its active components.15,16 

Chemical constituent analyses have also been performed 
on the extracts Asystasia gangetica and on other species of  
the Asystasia genus. Phytochemical analysis on different 
extracts of  A. gangetica as presented by Janakiraman et al. 
showed that the plant contains steroids, sugars, phenolics, 
flavonoids, saponins, tannins, and amino acids.17 In 
another phytochemical screening done on the same 
year using A. gangetica hexane, chloroform, ethyl acetate, 
EtOH, and water extracts also revealed the presence 
of  alkaloids, terpenoids, quinines, and carbohydrates.18 

To know whether a plant material is a candidate for the 
discovery of  new drugs, the analysis of  its constituents 
is one of  primary steps that must be done.
Aside from its’ bioactive components, the 
pharmacological activities of  A. gangetica have also been 
explored in some studies. It has been reported that the 
medicinal plant exhibits antioxidant, anti-asthmatic, 
and antidiabetic properties.19-23 Another plant material, 
Morus alba, has also been reported to exhibit activities 
similar to that of  A. gangetica.24 To further understand 
how the existing and the potential abilities of  A. gangetica 
possibly work, this study aims to obtain crude extracts 
of  A. gangetica from different solvents via reflux extraction 
and perform chemical constituent analyses on A. gangetica 
extracts to determine the total phenolics, total flavonoids, 
total condensed tannins, and total polysaccharide 
content. This also allows the assessment of  the biologically 
active components that the plant material possesses and 
gives an understanding as to why it manifests biological 
activities that have been observed and reported by other 
studies. The antioxidation properties of  A. gangetica and 
the synergistic effect of  its combination with M. alba 
methanolic extract are to be examined as well through 
antioxidation assays.

MATERIALS AND METHODS
Materials and Equipment

Asystasia gangetica whole plants were collected on 
September 2, 2019 in Chang Jung Christian University, 
Tainan, Taiwan. Dried leaves of  Morus alba was 
purchased from a local herbal store. The identities of  
both plants were authenticated by Dr. Chia-Jung Lee, 
Ph.D. Program in Clinical Drug Development of  
Herbal Medicine, College of  Pharmacy, Taipei Medical 
University. Voucher specimens were deposited as 
#CJCU-AG-001 and #CJCU-MA-001 for A. gangetica 
and M. alba, respectively, at the Department of  Medical 
Sciences Industry in Chang Jung Christian University, 
Taiwan. All chemical reagents used in the experiments 
were bought from Sigma-Aldrich.

Sample Preparation and Extraction

A. gangetica whole plants were oven-dried at 40°C and 
were powdered using a blender after three days. Six 
replicates of  50 g of  ground A. gangetica were weighed 
and extracted through reflux using six different solvents 
which are, MeOH, EtOH, acetone, EA, DCM, and 
hexane (12-hr, 65°C, 1 L), while M. alba leaves were 
extracted using 50% MeOH in water.24 Another 50 g of  
ground A. gangetica was subjected to decoction using 4 
L of  DD H2O to obtain an aqueous extract. The crude 
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1 mL of  EtOH and was diluted to obtain five standard 
solutions (0.16, 0.08, 0.04, 0.02, 0.01 mg/ml), while 100 µL 
of  the sample extracts (10 mg/ml) were diluted with 300 
µL of  EtOH. Then, 300 µL of  each standard solution 
and sample solutions were allowed to react with 600 
µL of  vanillin in H2SO4, prepared by mixing 0.1 g of  
vanillin with 10 ml of  80% H2SO4, at room temperature 
for 15 min. Three replicates of  200 µL of  the solution 
were transferred in a 96-well plate for the measurement 
of  absorbances at 530 nm.

Total Polysaccharide Content Analysis

A procedure similar to that of  Cirillo et al.27 was used 
to determine the total polysaccharide content of  A. 
gangetica extracts. A standardized curve was obtained by 
allowing different volumes of  glucose (50, 40, 30, 20, 10, 
5 µL) from a glucose stock solution with a concentration 
of  0.01 mg/ml to react with 1 mL of  DD H2O, 0.5 
ml of  5% phenol solution, and 5 ml of  concentrated 
H2SO4 in a regular test tube for 15 min in a boiling 
water bath. The solutions were cooled down and 200 
µL of  each were transferred into a 96-well in triplicates. 
Absorbance’s were read at 485 nm. For the A. gangetica 
extracts, the extraction of  the polysaccharides was done 
by refrigerating 125 µL of  the previously prepared sample 
solutions (10 mg/ml) diluted in 1 mL of  95% EtOH 
for a day. Afterwards, the solutions were centrifugated 
(10°C, 1300 rpm, 10 min) and the polysaccharide extract 
separated from the supernatant liquid was washed by 
80% EtOH for another 30 min. The washed extracts 
were centrifugated at the same conditions and the washing 
was removed. The polysaccharide extracts were reacted 
with the same chemicals added to the glucose standard 
solutions and the same steps were performed.

DPPH Free Radical Scavenging Assay

In performing the DPPH assay, 200 μM of  1,1-diphenyl-
β-picryl hydrazine (DPPH) solution was first prepared 
by mixing 9.863 mg of  DPPH with 50 mL ethanol with 
minimum exposure to light. The standard compound 
ascorbic acid (5 mg/ml) was serially diluted to obtain 
six concentrations (0.5000 to 0.0078 mg/ml) while the 
A. gangetica extracts, the M. alba methanolic extract, and 
the combined extracts of  both plants were diluted to 
obtain a concentration range from 2.500 to 0.1563 mg/
ml. A volume of  50 µL of  each standard and samples 
solution was transferred in triplicates in a 96-well plate 
and was incubated upon the addition of  150 µL of  the 
fresh DPPH solution for 30 min on a shaker without 
light exposure. Absorbances were later read at 517 nm 

extracts were collected via vacuum filtration and the 
solvents were removed from the filtrate using a rotary 
evaporation in preparation for the freeze-drying. The A. 
gangetica samples were then prepared in a microcentrifuge 
tube by dissolving 10 mg of  each of  the dried extracts in 
1 mL of  ethanol, except for the aqueous extract, which 
was prepared using distilled and deionized water. The 
combined A. gangetica and M. alba extracts were prepared 
by mixing 50% MeOH M. alba extract (MA) dissolved in 
EtOH (10 mg/ml) to the previously prepared A. gangetica 
EtOH extract (AG) with 0 to 100 percent volume to 
afford a total of  11 solutions, which are 100% AG, 90% 
AG-10% MA, 80% AG-20% MA, 70% AG-30% MA, 
60% AG-40% MA, 50% AG-50% MA, 40% AG-60% 
MA, 30% AG-70% MA, 20% AG-80% MA, 10% 
AG-90% MA, and 100% MA. All samples were then 
stored at a temperature not higher than -20°C.

Total Polyphenol Content Analysis

Analysis of  the total polyphenol content present in the 
extracts was done following the method of  Singleton.25 
Freshly prepared gallic acid stock solution (1 mg/mL) 
was utilized to prepare five standard solutions to afford 
a range of  concentration from 0.50000 to 0.03125 mg/
ml, while 100 µL of  the initially prepared sample extracts 
were diluted with 1 mL of  EtOH for all extracts except 
aqueous, which was diluted with 1 mL of  water, to give a 
concentration of  1 mg/mL. A volume of  100 µL of  the 
standard solutions and the diluted extracts were reacted 
with 500 µL of  Folin-Ciocalteu reagent and 20% solution 
for 35 min and at room temperature. Afterwards, 200 µL 
of  the reaction mixtures was transferred in a 96-well 
plate in triplicates and the absorption was read at 600 nm. 
The total polyphenol content was obtained based on the 
calibration curve formed by the standard solutions of  
gallic acid.

Total Flavonoid Content Analysis

The aluminum trichloride method presented in the 
study of  Rebaya et al. (2014)26 was modified to assess 
the total flavonoid content of  A. gangetica. The standard 
compound rutin was subjected to a serial dilution to 
obtain five concentrations (0.40, 0.20, 0.10, 0.05, 0.025 
mg/ml) while A. gangetica sample extracts were prepared 
to afford a concentration of  1 mg/ml. For the reaction, 
500 µL of  each of  the solutions was mixed with 2% AlCl3 
in MeOH at room temperature and was set aside for 
15 min. The absorption was determined with a 96-well 
plate containing 200 µL of  each solution in triplicates.

Total Condensed Tannin Content Analysis

For the analysis of  the total condensed tannin present in 
A. gangetica extracts, 5 mg of  catechin was dissolved in 
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and the percent inhibition were calculated using the 
following equation:

−
= ×control sample

control

Abs Abs
% inhibition 100%

Abs

and the final results were expressed in the half-maximal 
inhibitory concentration (IC50).

Ferric Reducing Ability Power Assay

The reaction reagent containing 300 mM of  sodium 
acetate buffer solution, 5 mM of  2,4,6-tris(2-pyridyl)-s-
triazine (TPTZ) solution, and 20 mM of  ferric chloride 
hexahydrate solution was prepared in a 10:1:1 ratio. The 
standard was prepared by diluting a solution of  10 mg of  
Trolox in 2 mL EtOH and 3 mL with EtOH to afford 
seven different concentrations from 1.000 to 0.0078 
mg/ml. A mixture of  50 µL of  the standard solutions 
and 1450 µL of  the reaction reagent was reacted in a 
microcentrifuge tube for approximately 5 min, before 
200 µL of  the mixture was transferred in a 96-well plate 
in triplicates. The absorbances were measured at 593 nm 
and the results were recorded as the mg of  Trolox per 
mg of  extract.

RESULTS
Chemical Constituents of A. gangetica

The total polyphenol, total flavonoids, total condensed 
tannins, and total polysaccharide contents of  A. gangetica 

extracts are presented in Table 1 and a visual comparison 
between the extracts is provided in Figure 1. All 
components are expressed in microgram per milligram 
of  extract.

Total Polyphenol Content

Evaluation of  the absorbances of  gallic acid from 5 
to 0.03125 mg/ml resulted in a standard curve with 
the linear equation y=0.0051x-0.1753 corresponding 
to absorbance=m(polyphenol content) +b with a 
coefficient of  determination (R2) equal to 0.9926. Given 
the absorbances of  the A. gangetica extracts subjected 
into the Folin-Ciocalteu method, the total polyphenol 
content of  each extract was determined. Ethanol extract 
was revealed to have the most abundant polyphenol 
content among the A. gangetica extracts with 273.901 ± 
1.598 µg/mg extract, followed by the acetone extract 
with 231.768 ± 2.678 µg/mg..

Total Flavonoid Content

Using rutin as the standard compound resulted in a 
calibration curve y = 0.007x + 0.0469 based on the linear 
equation absorbance = m(flavonoid content) +b with R2 
equal to 0.9966. Quantification of  the total flavonoids 
present in A. gangetica extracts was done using this curve 
and the findings show that DCM extract contains the 
highest amount of  flavonoids and that less or non-polar 
A. gangetica extracts are generally more abundant in terms 
of  flavonoid content.

Total Polysaccharide Content

Determination of  the total polysaccharide content using 
glucose standard with concentrations ranging from 
0.005 to 0.0005 mg/ml gave the calibration curve of  y 
= 0.0579x + 0.0148 with a coefficient of  determination 
equal to 0.9885. The polysaccharide concentration 
present in the extracts were calculated using the curve and 

Figure 1: Chemical constituents of A. gangetica extracts.
*1 – aqueous extract; 2 – MeOH extract; 3 – EtOH extract; 4 – acetone extract; 5 – EA 
extract; 6 – DCM extract; 7 – hexane extract

Table 1: Chemical constituents of A. gangetica ex-
tracts in µg/mg.
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73.794 ± 
2.680

10.960 ± 
0.082

11.870 ± 
0.405 9.929 ± 0.108

MeOH 104.868 ± 
4.485

85.483 ± 
0.297

36.250 ± 
1.565 0.257 ± 0.016

EtOH 273.901 ± 
1.598

189.900 ± 
0.622

49.958 ± 
2.498 0.155 ± 0.008

Acetone 231.768 ± 
2.678

419.428 ± 
1.927

71.942 ± 
0.616 N.D.

EA 168.665 ± 
2.005

421.569 ± 
0.297

68.661 ± 
0.856 N.D.

DCM 107.580 ± 
3.206

419.428 ± 
0.795

91.745 ± 
1.922 N.D.

Hexane 101.405 ± 
1.630

201.555 ± 
0.540

43.494 ± 
0.698 N.D.

*N.D. = not detected
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only the aqueous, methanol, and ethanol extracts were 
found to contain detectable amount of  polysaccharide 
at a concentration of  10 mg/ml. No polysaccharide 
was detected from the rest of  the extracts even at a 
concentration of  20 mg/ml and the solubility of  the 
extract to EtOH prevented the use of  an even higher 
concentration.

Total Condensed Tannins Content

The analysis of  the total condensed tannins possessed 
by A. gangetica sample extracts were obtained by forming 
the standard curve using the absorption of  catechin 
at different concentrations (10 to 160 ug/mL). The 
linear equation used was y = 0.0122x + 0.062 with an 
R2 value of  0.9995. The DCM extract has the highest 
concentration of  condensed tannins among the A. 
gangetica extracts, but it can be observed that amount of  
condensed tannins is relatively low compared to that 
of  polyphenols and flavonoids. Aside from this, the 

Figure 2: Antioxidant activities of A. gangetica extracts (DPPH 
assay).

*S – ascorbic acid; 1 – aqueous extract; 2 – MeOH extract; 3 – EtOH extract; 4 – 
acetone extract; 5 – EA extract; 6 – DCM extract; 7 – hexane extract

Figure 3: Antioxidant activities of combined AG and MA  
extracts (DPPH assay).

Figure 4: Antioxidant activities of A. gangetica extracts (DPPH 
assay).

*S – ascorbic acid; 1 – aqueous extract; 2 – MeOH extract; 3 – EtOH extract; 4 – 
acetone extract; 5 – EA extract; 6 – DCM extract; 7 – hexane extract

Table 2: Antioxidant activities of A. gangetica  
extracts.

Extract DPPH assay
 (mg/ml)

FRAP assay
mg Trolox/mg 

extract
N.D. 0.016 ± 0.000

MeOH 1.75 ± 0.021 0.080 ± 0.002

EtOH 1.28 ± 0.008 0.069 ± 0.002

Acetone 4.22 ± 0.067 0.064 ± 0.000

EA N.D. 0.036 ± 0.000

DCM N.D. 0.033 ± 0.000

Hexane N.D. 0.018 ± 0.000

Ascorbic acid 1.24 ± 0.040 -

*N.D. = not detected

Table 3: Antioxidant activities of combined  
A. gangetica ethanolic extract and M. alba 50% 

methanolic extract.
%v/v of 

A.gangetica 
extract (%v/v)

% v/v of 
M. alba 
extract

DPPH assay
IC50 (mg/ml)

FRAP assay
mg trolox/
mg extract

100 1.28 ± 0.008 0.069 ± 0.002

90 10 1.45 ± 0.029 0.069 ± 0.001

80 20 0.98 ± 0.039 0.073 ± 0.001

70 30 1.43 ± 0.019 0.069 ± 0.001

60 40 1.40 ± 0.015 0.071 ± 0.001

50 50 1.31 ± 0.037 0.064 ± 0.000

40 60 1.29 ± 0.022 0.073 ± 0.001

30 70 1.12 ± 0.019 0.071 ± 0.001

20 80 1.09 ± 0.030 0.075 ± 0.001

10 90 1.09 ± 0.052 0.076 ± 0.000

0 100 1.11 ± 0.034 0.075 ± 0.001

chemical constituent is more abundantly present in non-
polar extracts than in polar ones.

Antioxidant activities of A. gangetica extracts

To assess the antioxidation abilities of  A. gangetica 
extracts and the effect on its potency in combination 
with the methanolic extract of  M. alba, both DPPH 
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has a relatively low Trolox equivalent. The combined 
extracts of  A. gangetica and M. alba did not have any 
significant effect to the FRAP activity of  the extracts 
and similar to the results in DPPH assay, the Trolox 
equivalents are found to be higher at higher volume 
percentages of  M. alba extract, except for the result at 
80% A. gangetica ethanol extract, which has a Trolox 
equivalent of  0.073 mg/mg extract.

DISCUSSION
Polyphenols are a wide variety of  molecules that have 
been proven to exhibit significant effects on biological 
processes, including metabolism and oxidation, and 
are present in a wide variety of  plant species. This 
group of  compounds is composed of  phenol rings and 
hydroxyl groups that allow it to play a vital role in the 
regulation of  chronic diseases. Flavonoids are a class of  
polyphenol with low molecular weight and a wide range 
of  derivatives, which enable them to act as antioxidant 
and anti-inflammatory agents.17 Results of  this study 
revealing that A. gangetica extracts are abundant in both 
chemical constituents, as shown in Table 1, open up 
the possibility of  the extracts exhibiting promising 
pharmacological applications, including antioxidation. 
Condensed tannins, also referred to as proanthocyanidins, 
are also compounds that have been studied for its 
antioxidation effects. Although the A. gangetica extracts 
are not as rich in condensed tannins as they are in 
the aforementioned groups of  compounds, it is still 
significant to know that condensed tannins are present 
and may still have an impact on the activities manifested 
by the samples.
Lastly, some polysaccharides are also bioactive 
components that contribute to the pharmacological 
applications of  plant sources. In line with this, the 
polysaccharide content of  the extracts has also been 
examined. However, the data obtained showed that only 
three extracts have detectable polysaccharide content and 
given its concentration and the antioxidation activities 
of  the extracts, it is less likely that the polysaccharides 
present in the samples were able to contribute in this 
specific pharmacological activity being explored in the 
study. It is possible that the extracts contain polysaccharides 
that are untraceable with the technique performed.
As mentioned, an imbalance between the oxidants and 
antioxidants in the body causes oxidative stress, and 
leads to damaged tissues and cells. This means that 
oxidative damage may results to several complications 
and diseases. This is why excessive oxidation is one of  
the most widely studied cause of  a disease and why the 
antioxidation activity of  a natural product is one of  the 

free radical scavenging assay and ferric reducing ability 
power assay (FRAP) assay were carried out. The data 
gathered for both assays are displayed in Tables 2 and 3, 
wherein the results are expressed as the IC50 and the mg 
Trolox equivalent per mg extract for DPPH assay and 
FRAP assay, respectively. Figures corresponding to the 
tabulated data are also presented and labelled as Figures 
2-5.

DPPH Free Radical Scavenging Activity

The positive results were visually observed when the 
solutions turned from a purple color into a yellow one 
after the period of  incubation. The IC50 of  A. gangetica 
extracts presented in Table 2 shows that only methanol, 
ethanol, and acetone extracts manifest antioxidation 
activity against DPPH free radicals, with ethanol being 
the most promising among the extracts with an IC50 of  
1.28 ± 0.008 mg/ml. This is also not too far from the 
IC50 of  the standard compound, ascorbic acid, which 
was 1.24 ± 0.040 mg/ml. Because of  these findings, 
ethanol extract was used to explore the synergistic 
effect it may have with the 50% methanol extract of  
M. alba, which results are shown in Table 3. No major 
differences were observed in varying the ratio of  the 
volume of  both extracts and IC50’s lower than that of  the 
standard were calculated at higher volume percentages 
of  M. alba extract, except for the most favorable result 
with an IC50 of  0.98 ± 0.039 mg/ml at 80% A. gangetica 
ethanol extract.

Ferric Reducing Ability Power Activity

The reducing power was observed with a color change 
into blue. Trolox was used as the standard and a calibration 
curve of  y = 3.5311x + 0.102 with an R2 of  0.9999 was 
utilized to obtain the Trolox equivalents present in the 
extracts. Table 2 shows a trend of  decreasing Trolox 
equivalent in A. gangetica extracts as the solvent extract 
becomes less polar, except for the aqueous extract, which 

Figure 5: Antioxidant activities of combined AG and MA 
extracts (FRAP assay).
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CONCLUSION
In conclusion, A. gangetica extracts indeed contains 
biologically active compounds that contribute to its 
pharmacological activities, with ethanol and DCM 
extracts being the most abundant in polyphenols and 
flavonoids, respectively. The polar and semi-polar 
extracts also manifested their ability to scavenge free 
radicals through DPPH assay, while all extracts were 
able to exhibit their reducing power ability in a polarity-
dependent manner as well. Although both A. gangetica 
ethanolic extract and M. alba methanolic extract have 
manifested antioxidation activities, the combination of  
both extracts did not affect the half-maximal inhibitory 
concentration value essentially. Overall, these findings 
provide information on the A. gangetica extracts as 
antioxidant agents and as a source of  natural products. 
Consequently, the results provide a new direction for 
medical research.
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primary properties explored many studies.12,13 DPPH is 
a free radical that is used in determining the free radical-
scavenging ability of  samples. In DPPH assay, DPPH 
is inhibited by the antioxidants present in a sample, 
consequently turning the solution from a purple color 
into a yellow one. It can be observed that extracts with 
polar to semi-polar solvents and with high polyphenol 
content were able to exhibit the free radical scavenging 
activity. This is consistent with the claim that polyphenols 
contribute in antioxidation. Aside from scavenging of  
DPPH free radicals, the reducing power of  Fe2+ by A. 
gangetica extracts is evaluated using the ferric reducing 
ability of  plasma or FRAP assay. Although both are 
utilized to assess the antioxidation property of  a 
material, the two differ in mechanisms. The ability of  an 
extract to inhibit free DPPH radicals as a manifestation 
of  its antioxidant property may not be as potent as its 
action in FRAP assay, and vice versa. In FRAP assay, the 
ability of  a component to transform a complex from 
Fe3+ to Fe2+ form and the solution changing from its 
original color into either green or blue solution indicate 
the manifestation of  the antioxidation property of  a 
material. It can be seen that the Trolox equivalent in 
each extract is inversely proportional to the polarity of  
the solvent used in the extract. It can also be observed 
that although nonpolar extracts, specifically EA, DCM, 
and hexane extracts are not active in DPPH assay, their 
antioxidant activities were recorded in FRAP assay. This 
variation may be caused by the difference in mechanisms 
in which the antioxidation occurs. Aside from these 
findings, it is also clear that the combination of  A. 
gangetica extracts and M. alba methanolic extract did not 
produce a synergistic effect to significantly enhance the 
antioxidation activity of  the extracts.
A. gangetica is not as widely studied as other plant materials, 
but most of  existing literature studies on this plant were 
focused on either ethanol or methanol extraction. The 
results of  this study are also consistent with them. As 
previously mentioned, the chemical constituents which 
are abundant in these extracts, such as polyphenols 
and flavonoids, largely contribute to their potential to 
be applied pharmacologically. Further investigation on 
these extracts is definitely recommended. However, 
it is also important to note that there are only two 
biological assays presented in this paper and generally, 
few have been explored using A. gangetica extracts as 
subjects. Therefore, what is presented may not be 
enough to conclude the overall potential of  the other 
A. gangetica extracts. Further studies on all extracts may 
be considered.
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PICTORIAL ABSTRACT SUMMARY

Asystasia gangetica, also referred to as Chinese 
Violet, is an invasive weed that has been revealed to 
contain biologically active components and manifest 
pharmacological effects such as antioxidant, anti-
asthmatic and antidiabetic activites. To further 
understand how the existing and the potential 
abilities of A. gangetica possibly work, the total 
phenolics, total flavonoids, total condensed tannins 
and total polysaccharide content of different extracts 
of A. gangetica have been analyzed as well as its 
antioxidation properties using DDPH and FRAP assays. 
Its ability to exhibit synergism has also been observed 
by combining the extracts with 50% MeOH extract of 
Morus alba, another plant material found to have an 
antioxidation activity.
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