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Abstract 

  The aim of the study was to find out the phytochemical evaluation, antioxidant, cytotoxic and 
thrombolytic activity from the leaves of the methanolic extract of the plant of Polyalthia suberosa Roxb. 
Phytochemical analysis of Polyalthia suberosa Roxb displayed the presence of alkaloids, saponins and 
tannin types of compounds. The anti-oxidative effect was evaluated using DPPH free radical scavenging 
activity method. The methanolic extract of Polyalthia suberosa Roxb. leaves is found to have 
antioxidant activity that will be the IC50 value of standard ascorbic acid for DPPH was 1.85 µg/ml and 
methanol extract of Polyalthia suberosa Roxb was 8.48 µg /ml. The methanol crude extract of Polyalthia 
suberosa shows moderate cytotoxic activity against the brine shrimp nauplii.  The LC50 value of 
methanol extract was 0.3119 mg/mL compared with the LC50 value of standard (0.0171 mg/mL). 
Addition of 100 μl SK, a positive control (30,000 IU), to the clots and subsequent incubation for 90 
minutes at 37 °C, showed 88.49% lysis of clot. On the other hand, distilled water was treated as negative 
control which exhibited a negligible percentage of lysis of clot 10.44%. The results indicated that the 
extract has moderate antioxidant, cytotoxic and thrombolytic activities. 
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Introduction 

Plant is an essential source of medicine which 
keeps a vital figure in world health [1]. Medicinal 
plants may be defined as those plants which are 
usually used in treating as well as preventing specific 
diseases. The WHO (World Health Organization) 
calculated that more than 75% peoples are widely 
used herbal drugs for their regular primary 
healthcare needs [2- 4]. Polyalthia suberosa Roxb. 
belongs to the family of Annonaceae is  an   
evergreen   shrub   or   small   tree   growing   up   to   
5   metres   tall.   The plant has minor edible and 
medicinal uses. Fruits are numerous, ovoid or 
globose , 4 to 5 mm long, purple, fleshy and edible. 
The leaves are 12–22 cm long, pinnate, with 5–11 
leaflets, the girth is 12–34 m wide. The flowers are 
produced in panicles 6–13 cm long containing a few 
to numerous flowers. Plants of the Polyalthia genus 
are said to help with a number of health conditions, 
including: Bladder infections, Cold, Diabetes, 
Hepatitis B, Kidney disorders, Ulcers, Urinary tract 
infections. In addition, plants of the Polyalthia genus 
are said to alleviate pain, improve liver health, and 
promote wound-healing [5-11]. 

Plants are a promising source of beneficial 
compounds for human health and also for drug 
discovery and development [12]. Mainly bioactive 
plant metabolites are responsible for the 
therapeutic properties of the medicinal plants [13]. 
Phenolic compounds mainly flavonoids and phenolic 
acids, have several biological properties including 
antioxidant, antibacterial, anticancer activities [14]. 
The antioxidant capacity of plant phenolics depends 
on their concentration [15], number and position of 
hydroxyl group. These types of compounds are 
responsible for neutralization of harmful free 
radicals. Due to overproduction of free radicals and 
lack of antioxidants a condition known as oxidative 
stress is developed. Free radical induced oxidative 
damage has long been thought to be the most 
important cause of many chronic and degenerative 
diseases such as diabetes, stroke, cancer, 
arteriosclerosis, and cardiovascular diseases [16]. 
These hazardous conditions can be overcome 
through several plant secondary metabolites 
including alkaloids, flavonoids, lignins, phenolic 
compounds and terpenoids [17]. Also phenolic 
compounds are often considered to play an 

important role in resistance to many plant 
pathogens [18]. Thrombolysis, also known as 
thrombolytic therapy, is a treatment to dissolve 
excessive clots in blood vessels, improve blood flow, 
and prevent damaging to tissues and organs. 
Thrombolysis may be included the injection of clot- 
busting drugs through an intravenous (IV) line or 
through a long catheter that delivers drugs directly 
to the site of the blockage. Thrombolysis is applied 
as an emergency treatment to dissolve blood clots 
that form in arteries feeding the heart and brain -- 
the main cause of heart attacks and ischemic 
strokes -- and in the arteries of the lungs (acute 
pulmonary embolism).Thrombolysis is also used to 
treat blood clots. If a blood clot is calculated to be 
life threatening, thrombolysis may be an option if 
induced as soon as possible -- ideally within one to 
two hours -- after the onset of prefix of a heart 
attack, stroke, or pulmonary embolism [19]. 

 Cytotoxicity is the quality of being toxic to cells. 
Examples of toxic agents are an immune cell or 
some   types   of venom,   e.g. from   the puff   adder 
(Bitis arietans)   or brown   recluse spider (Loxosceles 
reclusa). It is based on the ability to kill laboratory   
cultured Artemianauplii brine shrimp. The assay is 
considered a useful tool for preliminary assessment 
of toxicity, and it has been used for the detection of 
fungal toxins, plant extract toxicity, heavy metals, 
cyanobacteria toxins   pesticides, and cytotoxicity 
testing of dental materials. The brine shrimp 
lethality bioassay can be used as a convenient 
monitor for screening and fractionation in the 
discovery of new bioactive natural products. Natural 
product extracts, fractions or pure compounds can 
be tested for their bio activity by this method. 
Apoptosis is characterized by well-defined 
cytological and molecular events including a change 
in the refractive index of the cell, cytoplasmic 
shrinkage, nuclear condensation and cleavage of 
DNA into regularly sized fragments. Cells in culture 
that are undergoing apoptosis eventually undergo 
secondary necrosis. They will shut down 
metabolism, lose membrane integrity and lyse [20-
24]. 

 Chemotherapy as a treatment of cancer often relies 
on the ability of cytotoxic agents to kill or damage 
cells which are reproducing; this preferentially 
targets rapidly dividing cancer cells[25,26]. 
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To the best of our knowledge, very few 
pharmacological studies have been reported so far 
on the Polyalthia suberosa Roxb. As a part of the 
continuation of our research on bioactivity 
screening of Bangladeshi medicinal plants, present 
study was carried out to assess antioxidant, 
thrombolytic and cytotoxic activities of leaves 
extract of Polyalthia suberosa Roxb.  inorder to 
scientifically evaluate the claimed biological 
activities [27]. 

Methods and Materials  

Collection of Plant materials: 

Polyalthia suberosa locally known as kauaduli in 
Bangladesh (kaua thuti). Polyalthia suberosa is an 
evergreen shrub or small tree growing up to 5 
metres tall. The plant has minor edible and 
medicinal uses. 

The whole plant was collected from National 
Botanical Garden, Dhaka, Bangladesh. The plant was 
identified and authenticated by Bangladesh National 
Herbarium. 

 

 

Drying and grinding 

The collected plant parts (Leaves) was separated 
from undesirable materials or plants or plant parts. 
They were dried in the sun for one week after 
cutting into small pieces. The plant parts were 
ground into coarse powder with the help of a 
suitable grinder. The powder was stored in an 
airtight container and kept in a cool, dark and dry 
place until analysis commenced. 

Preparation of Methanol extraction: 

About 560 gm of powdered sample was taken in 
a clean, flat-bottomed glass container and soaked in 
900 mL of 90% methanol. The container with its 
contents was sealed and kept for a period of 10 days 
accompanying occasional shaking and stirring. The 
whole mixture then underwent a coarse filtration by 
apiece of clean, white cotton material. Then it was 
filtered through whatman filter paper. 

Chemicals and Reagents: 

DPPH (2,2-diphenyl-1-picryldydrazyl), Folin-
Ciocalteu re- agent, Galli acid, Quercetin, Ascorbic 

acid and other chemicals were purchased from 
Sigma–Aldrich (St. Louis, MO, USA). Methanol, 
Distilled water from BDH Chemicals Ltd and 
Vincristine sulfate from Beacon Pharmaceuticals Ltd. 
Bangladesh. 

Phytochemical screening: 

Different phytochemical groups such as alkaloids, 
glycosides, flavonoids, tannins, gums, saponins, 
steroids were identified by characteristic colour 
change using standard chemical tests. Molisch Test 
and Fehling’s Test were used for carbohydrate 
existence. Biurets’s Test was used for Proteins 
detection. Flavonoid Test was used for detection of 
flavonoids. Alkaloids were detected using the 
Dragendroff’s, Mayer’s and Hager’s test. For 
identification of tannin potassium dichromate test, 
ferric chloride, and lead acetate tests were 
followed. Keller- Kiliani tests were performed to 
identify glycosides. Frothing Test for saponins 
existence, Sulphuric acid test was performed for the 
detection of steroid. Molisch test was performed for 
detecting the existence of gum in the samples [28]. 

Total flavonoid contents 

Total flavonoid content was measured by the 
aluminium chloride colorimetric assay. The reaction 
mixture consists of 1 mL of extract and 4 mL of 
distilled water was taken in a 10 mL volumetric flask. 
To the flask, 0.30 mL of 5 % sodium nitrite was 
treated and after 5 minutes, 0.3 mL of 10 % 
aluminium chloride was mixed. After 5 minutes, 2 
mL of 1M Sodium hydroxide was treated and diluted 
to 10 mL with distilled water. A set of reference 
standard solutions of quercetin (20, 40, 60, 80 and 
100 μg/mL) were prepared in the same manner as 
described earlier. The absorbance for test and 
standard solutions were determined against the 
reagent blank at 510 nm with an UV/Visible 
spectrophotometer. The total flavonoid content 
was expressed as mg of QE/g of extract [29-32]. 

Total phenolic contents 

The concentration of phenolics in plant extracts was 
determined using spectrophotometric method. 
Folin-Ciocalteu assay method was used for the 
determination of the total phenol content. The 
reaction mixture consists of 1 ml of extract and 9 mL 
of distilled water was taken in a volumetric flask (25 
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mL). One millilitre of Folin-Ciocalteu phenol reagent 
was treated to the mixture and shaken well. After 5 
minutes, 10 ml of 7 % Sodium carbonate (Na2CO3) 
solution was treated to the mixture. The volume 
was made up to 25 mL. A set of standard solutions 
of gallic acid (20, 40, 40, 60, 80 and 100 μg/mL) were 
prepared in the same manner as described earlier. 
Incubated for 90 min at room temperature and the 
absorbance for test and standard solutions were 
determined against the reagent blank at 550 nm 
with an Ultraviolet (UV) Visible spectrophotometer. 
Total phenol content was expressed as mg of 
GAE/gm of extract [33-34]. 

Total tannin content 

The tannins were determined by Folin - Ciocalteu 
method. About 0.1 mL of the sample extract was 
added to a volumetric flask (10 mL) containing 7.5 
mL of distilled water and 0.5 mL of Folin-
Ciocalteuphenol reagent, 1 ml of 35 % Na2CO3 
solution and dilute to 10 mL with distilled water. The 
mixture was shaken well and kept at room 
temperature for 30 min. A set of reference standard 
solutions of gallic acid (20, 40, 60, 80 and 100 
μg/mL) were prepared in the same manner as 
described earlier. Absorbance for test and standard 
solutions were measured against the blank at 725 
nm with an UV/Visible spectrophotometer. The 
tannin content was expressed in terms of mg of GAE 
/g of extract [35-38]. 

 

DPPH radical scavenging assay 

The radical scavenging activity ofthe extract was 
quantitatively estimated on the basis of its ability to 
scavenge the free radical 2,2-diphenyl-1-picryl 
hydrazyl (DPPH). At first stock solution (1024 μg/mL) 
of the samples was prepared. From that solution 
different concentrations (512–1 μg/mL) of sample 
were prepared. In 1 mL of each concentration, 3 mL 
of 0.1 mM alcoholic DPPH solution was added. After 
30 min of incubation in dark at room temperature, 
absorbance was taken at 517 nm. Ascorbic acid was 
used as standard. The percentage of DPPH free 
radical scavenging activity of each extract and 
standard were calculated as: 

 

 

DPPH radical−scavenging activity (1%) 

¼ ½A0 −A=A0 x 100 

Where, A 0 is the absorbance of the control 
solution containing all reagents except plant 
extracts, A is the absorbance of DPPH solution 
containing plant extract. Finally, the concentration 
of sample required to scavenge 50% DPPH free 
radical (IC50) was calculated from the plot of 
inhibition (%) against the concentration of the 
extract[39]. 

Reducig Power assay 

To determine the reducing power of the extract, 
fromthe stock solution different concentrations (0.1-
1 mg/mL) of extract was prepared. In 1 mL of sample 
solution 0.2 M phosphate buffer (2.5 mL; pH 6.6) 
and 10 g/L potassium ferricyanide (2.5 mL) were 
added. The mixturewas incubated at 50°C for 20 
min. After cooling at room temperature, 100 g/L 
trichloroacetic acid (2.5 mL) was added. The mixture 
was centrifuged at 3000 rpm. For10 min. In the 
supernatant (2.5 mL), distilled water (2.5 mL) and 1 
g/L ferric chloride (0.50 mL) were added.After 
10mins, absorbance of the mixture was measuredat 
700 nm. Butylated Hydroxy Toluene (BHT) was used 
as standard [40]. 

Thrombolytic activity: 

Preparation of extract dose: Extract 
Concentration, Stock solution = 100mg/10ml. 
Standard: Streptokinase 1500000 IU/5ml, Dose: 
30000 IU in 100µl 

Procedure: In vitro clot lysis activity of the leaves 
was carried out according to the method with minor 
modifications. With ethical considerations, and 
aseptic precaution, 5 ml of venous blood was drawn 
from healthy volunteers (n = 3) having no history of 
smoking, taking lipid lowering drugs, oral 
contraceptive or anticoagulant therapy and 
transferred to different pre weighed sterile micro-
centrifuge tube (1 ml/tube). The micro-centrifuged 
tubes were subjected to incubation at 37°C for 45 
min. After the formation of clot, serum was 
completely removed from the tubes (carried out 
without disturbing the clot formed) and each tube 
having clot was again weighed to determine the 
weight of the clot (clot weight = weight of clot 
containing tube – weight of tube alone). To each 
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micro-centrifuge tube containing pre-weighed 
clot, 100 μl solution of different extracts, 
concentration 1 mg/mL, were added accordingly. As 
a positive control, 100 μl of streptokinase and asn a 
negative non thrombolytic control, 100 μl of 
sterilized distilled water were separately added to 
the control tubes numbered. Then all the tubes 
were incubated again at 37°C for 90 min and 
observed for clot lysis. After incubation, the 
obtained fluid was removed from the tubes and 
they were again weighed to observe the difference 
in weight after clot disruption. At last, difference 
obtained in weight was calculated and the result 
was expressed as percentage of clot lysis following 
the underneath equation. 

% of clot lysis = (wt. of lysis clot /initial clot 
wt.)×100 [41] 

Cytotoxic activity: 

Cytotoxic activity of extract was carried out 
according to the Meyer method. Artemia salina 
leach (brine shrimp eggs) was used as the test 
organism. It was hatched in simulated sea water. 
Two days were allowed to hatch the shrimp and to 
be matured as nauplii. Constant oxygen supply was 
carried out through the hatching time. Different 
concentration of extract (200, 100, 50, 25, 12.5, 6.25, 
3.125, 1.563, 0.781 μg/mL) was prepared using 
dimethyl sulfoxide (DMSO) in sea water. A set of 
seven test tubes were used where 10 shrimps were 
taken and a solution of different concentration was 
applied on it. At last, the final volume was adjusted 
with saline water and kept for 24 h. Vincristine 
sulfate was used as standard. The lethal 
concentration LC50 of the test samples after 24 h 
was obtained by a plot of percentage of the shrimps 
killed against the sample concentration [42]. 

Statistical analysis 

One-way ANOVA followed by Dunnett’s test were 
performed and the results were considered 
statistically significant when p < 0.05. The assays 
were carried out in triplicate and the results are 
expressed as mean values ± standard deviations. 

Results and Discussion 

Results of the phytochemical screening of the 
methanol extract of leaves of Polyalthia suberosa 
[table 1] 

+ = Indicates the presence of the tested group, − = 
Indicates the absence of the tested group. 

In the phytochemical screening both extracts 
revealed the presence of some of the 
pharmacologically active phytochemicals. After 
completing wide range of chemical test for the 
identification of major classes of therapeutically 
important compounds, alkaloid, Glycoside, tannins, 
steroids, flavonoids, Saponin protein. Biochemical 
screening results showed that tannins, alkaloids, 
glycosides, steroids and flavonoids are present but 
saponins are absent. The following table 1 will give 
us an idea about phytochemicals. 

In case of antioxidant activity, we put 
concentration along X axis and % inhibition along Y 
axis y = 9.538ln(x) + 0.963, if y =50 then find out the 
value of x. That will be the IC50 value of standard 
ascorbic acid for DPPH was 1.85µg/ml and methanol 
extract of Polyalthia suberosa was 8.48µg /ml where 
y = 12.13ln(x)+3.955 [Figure1]. 

The total phenolic contents in the examined plant 
extracts using the Folin- Ciocalteu’s reagent is 
expressed in terms of gallic acid equivalent (the 
standard curve equation: y = 1.75x - 0.312, R² = 0.751 
). The values obtained for the concentration of total 
phenols are expressed as mg of GAE/g of extract. 
The total phenolic contents in the examined 
extracts ranged from 1.25 mg GAE/g. [Figure2] 

The concentration of flavonoids in various plant 
extracts of Polyalthia suberosa was determined 
using spectrophotometric method with aluminum 
chloride. The content of flavonoids was expressed in 
terms of quercetin equivalent (the standard curve 
equation: y = 1.204x - 0.048, R² = 0.966) mg of QE/g 
of extract. Methanol extracts of plant contains the 
flavonoid content as 3.1 mg QE/g. [Figure3] 

The tannins contents was examined in plant 
extracts using the Folin-Ciocalteu’s reagent is 
expressed in terms of quercetin equivalent (the 
standard curve equation: y = 4.54x - 0.292, R² = 
0.913. The values obtained for the concentration of 
tannin contents are expressed as mg of QE/g of 
extract. The concentration of tannins was measured 
2.895mg QE/g[Figure4]. 

Reducing power of the extract was found to be 
concentration dependent. The maximum 
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absorbance of 0.140 was observed at the highest 
conc. of the extract, i.e., 1mg/ml. BHT, used as the 
positive control showed maximum absorbance of 
1.256 at the same concentration[Figure5]. 

In case of thrombolytic test, Addition of 100 μl SK, 
a positive control (30,000 IU), to the clots and 
subsequent incubation for 90 minutes at 37 °C, 
showed 88.49% lysis of clot. On the other hand, 
distilled water was treated as negative control 
which exhibited a negligible percentage of lysis of 
clot 10.44%. The mean difference of in percentage of 
clot lysis between positive and negative control was 
found to be statistically significant. In this study 
Polyalthia suberosa displayed highest thrombolytic 
activity 27.27%. [Table 2]. 

The mortality rate of the brine shrimp was found 
to be increased with the increasing of concentration 
of the extract  and  plotting  of  Concentration  
versus  Response percentage  put on the Ldp Line 
software produced an approximate linear 
correlation  between  them.  The  concentration  at  
which  50%  mortality(LC50)  of  brine  shrimp  nauplii  
caused  by  the test extract were calculated from 
the graph  by  extrapolation  and  was  found  LC50  
blow in table.  

The brine shrimp lethality is a simple, rapid and 
convenient method for identifying biological activity 
having cytotoxicity in the crude extract. The 
methanol crude extract of Polyalthia suberosa 
shows moderate activity against the brine shrimp 
nauplii. The LC50 value of methanol extract was 
0.3119 mg/mL compared with the LC50 value of 
standard (0.0171 mg/mL). Therefore, the response 
obtained in this assay suggests that the extract may 
contain cytotoxic compounds. However, this can’t 
be confirmed without further higher and specific 
tests. So, further investigations are needed to get 
more information about the activities of the plant 
[Table 3]. 

 

Conclusion 

For thousands of years there have been plants in 
India used for medicinal purpose, while many 
studies have attempted to prove scientifically on 
these medicinal plants. Polyalthia suberosa is one of 
the important medicinal plants among them. Hence, 

further studies are required to find out more 
pharmacological activities of this plant. 
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Table 1. -Phytochemical test results of barks extract of Polyalthia suberosa 
 

Tested 
groups 

Methanol extract of Polyalthia 
suberosa 

leaves 

Tannins + 

Alkaloids + 

Glycosides + 

Saponins - 

Steroids + 

Flavonoids + 

 

Table 2: Thrombolytic activity (in terms of % clot lysis) of Polyalthia suberosa 

 

Sample Blank 
tube 

weight 
(gm) 

1st clot + 
tube 

weight 
(gm) 

1stclot 
weight 

(gm) 

2nd clot 
+ tube 
weight 

(gm) 

2nd 

clot 
weig

ht 
(gm) 

% of 
lysi

s 

Standard 
(Streptokinas

e) 

0.838 1.663 .825 .9335 .09
55 

88.49% 

Control 
(Distil 
water) 

0.824 1.456 0.632 1.390 0.0
66 

10.44% 

Polyalthia 
suberosa 

methanolic 
Leaves 
extract 

0.840 1.471 0.88 1.350 0.6
4 

27.27%. 
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Table.3:- Cytotoxic study of Polyalthia suberosa against brine shrimp nauplii. 
 

Serial no. Control Standard Methanol extract 

No. of 

Alive 

No. of 

Death 

No. of 

Alive 

No. of 

Death 

No. of 

Alive 

No. of 

Death 

01. 09 01 00 10 00 10 

02. 08 02 00 10 01 9 

03. 08 02 00 10 02 8 

04. 09 01 00 10 03 07 

05. 08 02 02 08 04 06 

06. 08 02 03 07 05 05 
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Figure-1: Curve of DPPH scavenging Antioxidant activity 

 

 

Figure-2: Total Phenolic Contents
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Figure-3. Total Flavonoid Contents 

 

 

Figure- 4: Total Tannin Contents
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Figure- 5: Reducing Power assay 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


