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Abstract

Free radicals are one of the critical causative factors in the pathogenesis of many neurodegenerative 
disorders, autoimmune diseases, inflammatory conditions, diabetes, and gastrointestinal disorders. Several 
phytochemical and biological studies have made it evident that medicinal plants have profound antioxidant 
potentials that can be furnished further in the prevention and treatment of these annihilating diseases. We 
had assessed ethanol extracts of 08 medicinal plants from Bangladesh, for antioxidant potentials with the 
help of DPPH (1,1-diphenyl-2-picryl hydrazyl) free radical scavenging assay. Those plant extracts were found to 
have profound antioxidant effects that could explain and justify some of their uses in traditional medicine. 
Among the extracts, Ammannia multiflora, Caesalpinia pulcherrima, Dendrophthoe falcata and Syzygium cumini 
were observed displaying strong DPPH free radical scavenging action with IC50 value of 6.25 µg/ml, 7.46 
µg/ml, 6.22 µg/ml, 6.08 µg/ml respectively comparing to the IC50 value of 4.5 µg/ml of reference standard 
antioxidant compound ascorbic acid, with a dose reliant manner.
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Introduction

Antioxidant, a molecule which neutralizes harm-
ful free radical compounds that damage living cells. 
Antioxidants can act as enzymes in the body tissue, 
and vitamin supplements. They are added to metals, 
foodstuffs, and oils routinely to prevent the da-
mage caused by free radical.

Free radicals can be defined as atoms or groups 
of atoms associated with an unpaired number of 
electrons and can be produced when oxygen 
interacts with certain other molecules. These 
vigorously reactive free radicals, once formed can 
initiate a chain reaction. The most frequently 
encountered free radicals are the hydroxyl radical 
(HO•), the superoxide radical (O2•-), the nitric 
oxide radical (NO•) and the lipid peroxyl radical 
(LOO•), while non-free radical species principally 
being 1 H2O2  and singled oxygen (O2) (1). 
Nonetheless, from free radical aggression, most of 
all organisms are shielded by the mechanism of 
defenses like preventive system of antioxidant 
which lessens free radical formation rate, and 
another system is scavenging and stabilizing free 
radicals by producing chain-breaking antioxidants. 
But, when free radical production rate exceeds the 
capacity of the antioxidant defense mechanisms 
substantial tissue injury results (2). Several studies 
have suggested that plants are potential sources of 
natural antioxidant agent that play important roles 
in human health such as preventing oxidative 
damages and reduce the risks of chronic disease (3; 
4). Hence, in the prevention and cure of free radical 
associated disorders, antioxidants with the power 
of free radical scavenging activities should have 
immense applications.

Materials and Methods

Plant material

The plant samples were collected from different 
parts of Bangladesh and were identified by skilled 
professionals in Bangladesh National Herbarium, 
Mirpur, Dhaka, Bangladesh.

Preparation of plant extracts

Shade drying was applied for drying whole plant 
(Ecbolium linneanum), bark (Alstonia scholaris), 
seeds (Syzygium cumini) and leaves (Ammannia 
multif lora),  (Caesalpinia pulcherrima),  
(Dendrophthoe falcata), (Xanthium indicum) and the 
dried samples were grinded into coarse powder 
with a suitable mechanical grinder. The powder was 
stored in an air-tight container, and kept in a cool, 
dark, and dry place. The powdered plant material of 
each sample was extracted by cold extraction 
method. The filtrates (ethanol extracts) were 
evaporated using rotary vacuum evaporator (Bibby 
RE200, Sterilin Ltd., UK). Then dried extracts were 
taken in an air-tight container, and stored in refrige-
rator at 4 °C to avoid any possible fungal attack.

Chemicals and Reagents

Ascorbic acid was purchased from Merck, 
Germany. DPPH (1,1-diphenyl-2-pycrylhydrazyl), 
manufactured by Sigma Chemical Co. Ltd., (St. 
Louis, MO, USA) was used. Solvents and all other 
reagents were of analytical grade.

Phytochemical Screening

The ethanol extracts of the plant(s) and plant 
parts (Table 01) were subjected to different prelimi-
nary phytochemical tests to identify major phyto-
chemical groups (5; 6).

Table 01: Used plant(s) or plant parts of studied plants.
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In Vitro Antioxidant Activity

DPPH Scavenging Assay

The stable radical DPPH has been used widely for 
the determination of primary anti-oxidant activity 
(7; 8). DPPH, after accepting electron or hydrogen 
radical, is converted into stable DPPH-H form. When 
this conversion occurs, deep violet colour of DPPH 
turns into light yellow colour. Unconverted DPPH is 
detected by UV spectrophotometer at 517 nm 
against blank and percent inhibition was calculated. 
Free radical scavenging activity of the ethanol 
extracts was substantiated by DPPH assay (9). 
Sample was prepared in ethanol at different con-
centrations of 500, 200, 100, 50, 10, 5, and 1 µg/mL. 
Sample of 1 mL of each concentration was added to 
3 mL of 0.004% ethanol solution of DPPH. 
Incubation period of 30 min was allowed at room 
temperature in dark place to complete any reaction 
that is to be occurred. Then absorbance was measu-
red by UV spectrophotometer at 517 nm against 
blank. Ascorbic acid was used as standard free 
radical scavenger and activity of the extract was 
compared with it. Activity of the sample was calcu-
lated from [(A1–A2)/A1] x100, where A1 is the 
absorbance of the control, and A2 is the absorbance 
of the standard/ sample extract. The IC50 values 
were obtained from prepared inhibition curves.

Results

Results of Phytochemical Screening

In phytochemical screening, the ethanol extracts 
of those said plant(s) or plant parts exhibited the 
presence of several groups (Table 2).

Activity in DPPH Scavenging Assay

The DPPH free radical scavenging activity of 
those sample extracts was in concentration depen-
dent manner. Activity was gradually increased with 
the concentration at low concentration level. But, 
at high concentration, the graph reached plateau 
state. The ethanol extract of leaves of Caesalpinia 

pulcherrima showed highest IC50 value of 7.46 
µg/mL, while standard ascorbic acid showed IC50 
value of 4.5 µg/mL. Again, the ethanol extract of 
leaves of Xanthium indicum showed lowest IC50 
value of 90.43 µg/mL.

see Figure 1.

Discussion

As, the lower the IC50, the higher the antioxidant 
activity of the extracts (10), DPPH scavenging assay 
was carried out to determine the IC50 of each plant 
extract, for evaluating in vitro antioxidant activity. 
Phytochemical investigation revealed the presence 
of flavonoids, phenolic compounds, and tannins in 
some of the plant extracts, and it is well established 
that flavonoids are responsible for antioxidant 
properties (11; 12). Phenolic compounds and flavo-
noids have been reported to be associated with 
antioxidative action in biological systems, acting as 
scavengers of singlet oxygen and free radicals (13; 
14). The antioxidant activity of phenolic compounds 
is mainly due to their redox properties, which can 
play an important role in adsorbing and neutralising 
free radicals, quenching singlet and triplet oxygen, 
or decomposing peroxides (15).Tannins which were 
presented in some of plant extracts had been 
observed to have remarkable activity in cancer 
prevention and anticancer (16). In carcinogenesis, 
reactive oxygen species are responsible for initia-
ting the multistage carcinogenesis process starting 
with DNA damage and accumulation of genetic 
events in one or few cell lines which leads to pro-
gressively dysplastic cellular appearance, deregula-
ted cell growth, and finally carcinoma (17).

Over production of free radicals lead to oxidative 
stress. Oxidative damage of proteins, DNA and lipid 
is associated with chronic degenerative diseases 
including cancer, coronary artery disease, hyperten-
sion, diabetes etc (18). And, compounds that can 
scavenge free radicals have great potential in 
ameliorating these disease processes (19; 20; 21). 
Consequently, therapy using free-radical scavenging 
antioxidants has potential to prevent, delay or 
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ameliorate many of these disorders (22). And, as 
some of the plant extracts exhibited concentration 
dependent DPPH radical scavenging activities which 
were strongly comparable to the standard antioxi-
dant ascorbic acid, they can be used after furnishing 
properly to treat these types of disorders.

Conclusion

The present results recommend that among the 
tested plant extracts, Ammannia multiflora, 
Caesalpinia pulcherrima, Dendrophthoe falcata and 
Syzygium cumini have potent antioxidant activities. 
A number of constituents are identified in the 
extracts studied and makes it difficult to credit the 
antioxidant properties accordingly to any single 
constituent’s group without advance studies which 
are beyond the extent of this paper. Thus, advance 
extensive studies are quite necessary to uncover 
these plant(s) or plant parts active antioxidative 
principles.
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Table 02: Phytochemical screening of studied plant(s) or plant parts.

+ = Presence - = Absence

Figure 1: DPPH scavenging activity of studied plant(s) or plant parts


