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Abstract

The objective of present research work was to determine the antioxidant activity and presence of
secondary metabolites in bark of Pterospermum acerifolium belonging to family Sterculiaceae. The
phytochemical analysis of bark of Pterospermum acerifolium showed the presence of anthraquinones, cardiac
glycosides, flavonoids, saponins and tannins while alkaloids were absent. Oxidative compounds are responsible
for prognosis of many diseases like Alzheimer’s disease, ischemic heart disease, Parkinson disease and
atherosclerosis. Antioxidants are the compounds responsible for curing such ailments that are produced by
oxidative stress to the cells. Antioxidant activity of bark of Pterospermum acerifolium was determined by 1, 1-
diphenyl-2-picrylhydrazyl radical (DPPH). Extracts of plant material were prepared in dichloromethane and
methanol solvents. Gallic acid was used as standard drug. Methanol extract exhibited excellent radical
scavenging activity with 1C>° 14.506+ 0.07.
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1. Introduction
Oxygen is essential for life. Human body consumes oxygen for energy production by metabolism of

biomolecules. The metabolic pathways also produce reactive oxygen species (ROS) like superoxide (O3), hydrogen
peroxide (H;0,) and hydroxyl radical (OH°). These free radicals and ROS produced in adequate amount in the body.
An excessive production of these ROS leads to oxidative stress and causes cellular and sub cellular damage by
peroxidation of lipid membranes, denaturing of proteins, opening of DNA strands and disrupting of cellular
functions [1]. Endogenous antioxidants such as glutathione peroxidase, a- tochopherol, superoxide dismutase and
melatonin are synthesized within human body to protect the cells from oxidative stress induced by ROS and free
radicals [2, 3]. In pathological conditions endogenous antioxidants are insufficient to fight with ROS. This lead to
the way that disease progression and oxidative damage to cells may be retarded by supplementing endogenous
antioxidant by exogenous antioxidants obtained from plants. In plants, antioxidants are phenolic compounds that
vary from very simple phenolic acids to highly polymerized compounds like tannins. These compounds help in
survival of plants and also promote health in humans [4]. Endogenous and exogenous antioxidants function as free
radical scavengers and improve human health. Antioxidant substances inhibit the production of free radicals
involved in pathogenesis of many harmful diseases like Parkinson’s disease, Alzheimer’s disease, atherosclerosis,
ischemic heart disease and aging process [5]. Aging and age related diseases may occur due to long term oxidative
damage to the cells and tissues of the body that arises primarily as a result of aerobic metabolism [6]. Many
medicinal plants contains large number of antioxidants that play a vital role in absorbing and neutralizing free
radicals, quenching super oxides or decomposing peroxides. Plants extracts, in addition to have minerals and
primary metabolites also contains diverse groups of secondary metabolites with antioxidant potential. Pterospermum
acerifolium processes anticancer activity [7], antibacterial and antifungal activity [8], anti-inflammatory and anti-
nociceptive activity [9, 10], antipyretic activity [11], anti-ulcer [12], immunomodulatory activity [13],
antihelmenthic activity [14], and hyperlipidemic activity [15]. By considering the above mentioned information the

* Correspondence Info

Mehreen Jabeen

Faculty of Pharmacy,

Bahauddin Zakariya University, Multan,
Pakistan, South Punjab

E mail: mehreenjabeen@gmail.com




Mehreen Jabeen and Fatima Arshad 68

main objective of the present study was to evaluate the bark of Pterospermum acerifolium for antioxidant property
by radical scavenging mechanism.

2. Material and method
2.1 Plant material

Plant material was collected from Bahauddin Zakariya University, Multan in the month of September 2014
and was identified as Pterospermum acerifolium by Prof. Dr. Zafarullah Zafar, Institute of Pure and Applied
Biology, Bahauddin Zakariya University, Multan. All chemicals and reagents are of analytical grade.
2.2 Preparation of extract

Shade dried bark of Pterospermum acerifolium was grounded and plant extracts were prepared according to
standard protocols. The plant material was soaked in a measured volume of dichloromethane in an extraction bottle.
After 24 hours filtration was carried out. The process of extraction was repeated three times with dichloromethane.
The marc was extracted with methanol by same procedure. The extracts were concentrated under reduced pressure
using rotary evaporator at 40°C.
2.3 Antioxidant activity
2.3.1 DPPH radical scavenging assay

DPPH solution (95ul, 300uM) in Ethanol is mixed with test solution (5ul, 500uM). The reaction is allowed
to progress for 30 min at 37°C and absorbance is monitored by multiplate reader, SpectraMax340 at 517 nm. Upon
reduction, the color of the solution fades (Violet to pale yellow). Percent Radical Scavenging Activity (%RSA) is
determined by comparison with a DMSO containing control. The concentration that causes a decrease in the initial
DPPH concentration by 50% is defined as ICs; value. The ICg values of compounds were calculated by using the
EZ-Fit Enzyme kinetics software program (Perrella Scientific Inc. Amherst, MA, USA). The decrease in absorbance
indicates increased radical scavenging activity which was determined by the following formula [16, 17].
Percent scavenging activity = [100- (absorbance of test compound/ absorbance of control) x 100
2.4 Phytochemical analysis
2.4.1 Tests for alkaloids

In a test tube 0.5- 1g of finely powdered drug was boiled with 10 ml of dilute hydrochloric acid solution for
one minute and filters it. The filtrate was made alkaline to litmus paper with dilute ammonia solution and extracted
with 5 ml chloroform. Two layers were formed. Separate the chloroform layer and extracted with 10 ml of dilute
acetic acid. The extract was treated Dragendroff’s reagent, orange red color precipitates indicates the presence of
alkaloids [18].
2.4.2 Keller Kiliani test for cardiac glycosides

1 g of powdered drug was boiled with 10 ml 70% alcohol. Filtered the extract and diluted with double
volume of water. 1ml strong lead acetate solution was added to filtrate for precipitation of chlorophyll. Extract the
filtrate with chloroform. Separate chloroform layer and evaporated it to the dryness in china dish over water bath.
Add 3 ml of 3.5% ferric chloride in glacial acetic acid to the crucible containing residue and allowed to stand for 1
minute. Transferred the solution in test tube and add 1.5 ml strong sulphuric acid solution along the wall of the test
tube. Brown color of deoxy sugars at the interface confirmed the presence of cardiac glycosides [18].
2.4.3 Test for tannins

10 % wi/v aqueous extract of powdered plant material was prepared by boiling it with distilled water for 10-
20 minutes. Add 2 ml ferric chloride solution to 1-2 ml of filtrate, a blue black precipitates showed the presence of
tannins [19].
2.4.4 Tests for anthraquinone
Borntrager’s test: 0.1g of powdered drug was extracted with 10 ml hot water and filtered. Aqueous extract was
partitioned with 10 ml carbon tetrachloride. The carbon tetrachloride layer was separated and washed with 5 ml of
water and shaken with 5 ml of dilute ammonia solution. Pink to cherry red color in upper layer showed the presence
of free anthraquinone.
Modified Borntrager’s test: 0.1 g of powdered drug was boiled with mixture of 10 ml Ferric chloride solution and
5 ml hydrochloric acid solution. Filtered while hot and filtrate was extracted with 10 ml carbon tetrachloride. The
carbon tetrachloride layer was separated and washed with 5 ml of water and shaken with 5 ml dilute ammonia
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solution. More intense pink color in the upper layer indicates the presence of anthraquinone glycosides in the drug
[18].
2.4.5 Test for saponin glycosides

0.5 g of powdered drug and water was taken in a test tube and shake well, persistent forth indicate the
presence of saponin glycosides [18].
2.4.6 Tests for flavonoids

2g of dried powdered plant material was boiled with 20 ml of distilled water and filtered. The filtrate was
acidified with few drops of dilute hydrochloric acid. 5 ml of filtrate was made alkaline up to pH 10 with NaOH test
solution; a yellow color indicated the presence of flavonoid compounds [20].

3. Results
Phytochemical analysis of bark of Pterospermum acerifolium revealed the presence of many constituents
like cardiac glycosides, tannins, flavonoids, terpenoids etc. that are listed below in Table 1. Dichloromethane and
methanol extracts of crude plant material were made by maceration process. The percentage yields of extracts are
given in Table 2. Both extracts of selected plant were evaluated for antioxidant activity using DPPH method. Gallic
acid was used as reference standard drug. Dichloromethane extract was found to be inactive while methanol extract
showed excellent antioxidant activity with IC*. The results are shown in Table 3.
Table 1: Phytochemical analysis of bark of Pterospermum acerifolium
Chemical constituents Pterospermum acerifolium
Alkaloids
Flavonoids
Tannins
Cardiac glycosides
Saponin glycosides
Terpenoids
anthraquinones

+ + + + + + o

Table 2: Weights and percentage yield of crude extracts of bark of Pterospermum acerifolium

Pterospermum acerifolium (100g) Weight (g) % yield
Dichloromethane extract 3.6 3.6
Methanol extract 15 15

Table 3: Antioxidant activity of DCM and methanol extracts of bark of Pterospermum acerifolium

Pterospermum | Conc. | IC+SEM % | St Conc. of St. ICP+SEM of St. | %RSA of
acerifolium | (mg/ml) RSA | drug drug (mg/ml) | drug (mg/ml) St. drug
PTBD 0.5 - 42,74 | Gallic
PTBM 0.0625 14.506+0.07 | 88.23 acid 0.094 4.3+0.43 93.13

PTBD = dichloromethane extract of Pterospermum acerifolium; PTBM = methanol extract of Pterospermum
acerifolium; - = inactive; St. Drug= standard drug

4. Discussion

Plants contain a wide variety of vital components that are involved in development of new therapeutic
agents. Plant tissues are rich source of many phenolic compounds like phenolic acids flavonoids and tannins. These
phenolic compounds are radical scavengers and possess antioxidant activity due to their redox properties, hydrogen
donor and singlet oxygen quenchers [21]. Phenolic compounds are also responsible for many other biological
activities such as anticancer, hepatoprotective, anti-inflammatory and anti-atherosclerotic activities. These activities
are might be related to their free radical scavenging activity [22]. Flavonoids are the compounds that have ability to
reduce the formation of free radicals and scavenging of free radicals. Natural antioxidants present in plants are
responsible of inhibiting the oxidative stress. In the present research work we have evaluated the crude methanol
extract of bark of Pterospermum acerifolium for free radical scavenging activity by DPPH method. Phytochemical
analysis of selected plant revealed the presence of many important chemical constituents such as glycosides,
flavonoids, tannins and terpenes. Thus the phenolic compounds such as flavonoids that are abundantly present in the
bark of Pterospermum acerifolium are might be responsible for antioxidant potential of this plant.
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