
Bangladesh Pharmaceutical Journal 23(2): 109-116, 2020 (July) 

Bioactivities of Aeschynomene aspera (Fabaceae) Leaf Extract 
 

Hasnain Imtiaz1, Amir Hossain2, Fahrima Islam1, Razia Sultana3 and 
Md. Mustafizur Rahman1 

 
1Pharmacy Discipline, Life Science School, Khulna University, Bangladesh 

2Department of Pharmacy, ASA University of Bangladesh, Dhaka, Bangladesh 
3Descent Specialized Dental Care, Khulna, Bangladesh 

 
(Received: February 19, 2020; Accepted: July 10, 2020; Published (web): July 25, 2020) 

 
Abstract 
Aeschynomene aspera (Family- Fabaceae), a traditionally used medicinal plant, is aquatic, perennial, 
erect subshrub up to 200 cm tall with compound leaves and locally it is called Shola (Bangladesh), 
Laugaun (India). The study started with phytochemical screening of ethanolic leaf extract of A. aspera 
followed by bioactivity study such as in-vitro antioxidant activity by free radical (DPPH) scavenging 
assay, estimation of total phenolic as well as total flavonoid contents and the analgesic, antidiarrheal and 
anthelmintic activities. Analgesic, antidiarrheal and anthelmintic activities were evaluated by acetic acid 
induced writhing inhibition in mice, castor oil induced diarrheal episode in mice and using living 
parasites Haemonchus contortus, respectively. The presence of carbohydrate, reducing sugar, 
glycosides, tannins, alkaloids, steroids, gums and flavonoids was estimated with the help of 
phytochemical screening. In DPPH scavenging assay the extract showed IC50 value of 86.14µg/mL 
where ascorbic acid showed 12.02µg/mL. It also exhibited total phenolic and flavonoid contents as 
461.09 GAE/100g and 297.20mg Quercetin/100g of dried plant extract. About 36% and 61% writhing 
inhibitions were observed in mice at 250 and 500mg/kg doses of A. aspera leaf extract, respectively. 
Anthelmintic activity showed by the extract was dose dependent. The extract also showed 46.01 and 
71.68% inhibition of defecation in mice at doses 250 and 500 mg/kg, respectively. All these suggest that 
the A. aspera extract possesses antioxidant, analgesic, anthelmintic and antidiarrheal activities.  
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Introduction 
 From the ancient world, medicinal plants are 
exercising for beneficial pharmacological effects on 
the living body and numerous disorders from fever to 
infections are found to be healed by these plants 
(Rahman and Junaid, 2008). Although almost half 
cent percentage of drugs used in medicine are of 
plant source, but only a small portion of these plants 
are analyzed for their medicinal activities (Katiyar et 
al., 2012). As a matter of fact, natural products are 
potent therapeutic candidates compared to fully 
synthetic molecules (Harborne, 1998).   
 Aeschynomene aspera (Family-Fabaceae), 
locally called Shola (Bangladesh), Sola (Odia) and 

Laugaun (India), is a sub-shrub of swamps.  Jaundice, 
joint pains and swellings are claimed to be healed by 
its roots and leaves (Padal et al., 2010).  The crude 
extract of the plant is also recommended for painful 
micturition and to break down uric acid calculi 
(Caton et al., 2004).  Mumps, cold, cough and fever 
are treated by root and aerial parts. It is also proven 
that semen consistency is increased by using the 
crude extract (Panda and Misra, 2011). The plant 
extract retains glycosides, carbohydrate, tannins, 
reducing sugar, gums, alkaloids, steroids, and 
flavonoids as main secondary metabolites. The 
polyphenolic analysis of the crude extract 
characterized about 11 compounds (Aruna et al., 
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2012). Hepatoprotective activity of A. aspera was 
also reported (Kumaresan and Pandae, 2011).  
 Some secondary metabolites of plants like 
flavonoids and tannins were shown to possess free 
radical scavenging activity (Meda et al., 2005; 
Hossain et al., 2016; Sumi et al., 2016), analgesic 
activity (Mora et al., 1990), and antidiarrheal and 
anthelmintic (Belemtougri et al., 2006) activities. 
Based on literature review of the selected plant no 
report was found on the ethanolic extract of A. aspera 
leaf. Therefore, we aimed to investigate its possible 
antioxidant activity and some in vivo activities like 
analgesic, anthelmintic and antidiarrheal activities. 
 
Materials and Methods 
 Plant collection and extraction: A. aspera leaves 
were collected from Babugonj, Barisal September 
2014 and were identified by Bangladesh National 
Herbarium (Accession No.: DACB-43871), Mirpur, 
Dhaka-1216. To facilitate extraction, the leaves of 
this plant were washed using fresh water followed by 
shade drying for 30 days. Then the dried leaves were 
crushed into coarse powder with a grinding machine. 
About 155g of the crushed powder was soaked into 
800mL ethanol for 8 days at room temperature with 
occasional shaking. The entire combination was then 
filtered with a piece of white and clean cotton, then 
with Whatman No. 1 filter paper. The cold extraction 
gave approximately 5% yield. 
 Chemicals: Sodium carbonate and Folin-
Ciocalteus’s reagent were obtained from Merck 
(Damstadt, Germany). 1, 1-dipheny-l-2-
picrylhydrazyl (DPPH), potassium dichromate, gallic 
acid (GA), ascorbic acid (AA), AlCl3, H2SO4, Nitric 
acid, NaOH, quercetin (QU), DMSO, EDTA, 
Diclofenac-Na, sodium nitrous, tween-80 and FeCl3 
were obtained from the Sigma Chemical Co. 
 Phytochemical screening: phytochemicals were 
identified using various reagents and chemicals such 
as reducing sugar with Fehling’s solution and 
Benedict’s reagent, alkaloid with Mayer’s and 
Dragendroff’s reagent, saponins with distilled water, 
glycosides with sodium hydroxide solution, steroids 
with H2SO4, steroids with sulphuric acid, tannin with 

ferric chloride and potassium dichromate solution, 
gum with Molisch’s reagent (Ghani, 2003; Alif et al., 
2018). 
 DPPH free radical scavenging assay: 
Quantitative antioxidant activity of A. aspera leaf 
extract was estimated by DPPH (2, 2-diphenyl-1-
picrylhydrazyl) free radical scavenging assay (Choi 
et al., 2000; Islam et al., 2015). In this way, 0.004 % 
(w/v) DPPH solution was prepared in ethanol and 3 
mL solution of it was mixed with 1 mL ethanolic 
crude extract at a different concentration. 
Subsequently, the mixture was vigorously shaken and 
kept in a dark place at room temperature for about 30 
minutes. Spectrophotometrically absorbance was 
measured at 517 nm. Percentage scavenging activity 
was measured by following equation: % DPPH free 
radical scavenging activity = [(A0–A1)/A0] × 100, 
where, A0 is the absorbance of control, and A1 is the 
absorbance of crude extract/positive control. The % 
scavenging activity was then plotted against log 
concentration and a graph for IC50 was calculated. 
 Estimation of total phenolics: Total phenolic 
content was determined using Folin-Ciocalteu 
technique (Singleton and Rossi, 1965; Raju et al., 
2013). In these assays, gallic acid was taken as 
standard and the result was articulated as gallic acid 
equivalent, GAE (mg of GA/g of dried plant extract).   
 Determination of total flavonoids: A. aspera leaf 
extract was used for the determination of total 
flavonoid content (Meda et al., 2005; Amadou et al., 
2012). Total flavonoid content was expressed as 
quercetin equivalent, QE (mg of Q/g of dried plant 
extract). 
 Acetic acid induced writhing inhibition test: 
Acetic acid induced writhing inhibition method was 
used to investigated analgesic activity of the leaf 
extract in swiss albino mice of either sex (Ahmed et 
al., 2004).  Young Swiss-albino mice of any sex with 
21–30 gm body weight were used.  In this test, before 
starting the experiment, mice were kept fasted for 2 
hours. Mice were divided into four groups, 
containing 5 mice in each group. Group I was treated 
with 1% tween-80 solution in water (10 mL/kg) as 
the control, Group II received positive control 
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(Diclofenac-Na) at a dose of 25 mg/kg body weight. 
The group III and IV were set with 250 and 500 
mg/kg of A. aspera leaf extract, respectively. After 
30 minutes time interval, 0.7% acetic acid solution 
was injected intraperitoneally. After 5 min of acetic 
acid injection, the number of abdominal constrictions 
(writhing) was recorded for a period of 15 min for 
each mouse. 
 Anthelmintic activity test: Live parasites from 
cattle (Haemonchus contortus) were used to evaluate 
anthelmintic activity of the crude extract (Ghosh et 
al., 2005; Hossain et al., 2019). Six (6) parasites were 
taken in each of the 6 groups. To prepare four doses 
of extract (25, 50, 100 and 200 mg/mL of PBS) 0.25, 
0.5, 1 and 2 gm extract were taken and triturated with 
0.2% v/v tween 80 and final volume were adjusted to 
10 mL. Control group was treated with only 0.1 % 
tween-80 in PBS to minimize the effect of saline. Ten 
(10) mL of control, standard and extract of each 
concentration were taken in separate petri dishes 
containing 6 parasites in each and time was observed 
for paralysis and death of each worm. 
 Antidiarrheal activity test: Antidiarrheal activity 
of the extract was evaluated on young Swiss-albino 
mice weighing between 20 to 29 gm each as 
described previously (Teke et al., 2007; Hasan et al., 
2017). Castor oil was used to provoke diarrhea in 
mice. These mice were divided into four groups 
containing five mice in each group. Diarrhea was 
induced by administering 1 mL castor oil orally to 
each mouse. One hour before the administration of 
castor oil, Group I (control) was given 1 % tween-80 
solution in water (10 mL/kg) where Group II was 
administered positive control (standard loperamide) 
at the dose of 3 mg/kg body weight, Group-III and 
Group-IV were given suspension of A. aspera leaf 
extract at oral doses of 250, 500 mg/kg body weight, 
respectively. Individual mouse of each group was 
placed in separate cage having blotting paper placed 
in every cage lined with the floor to examine for the 
presence of diarrhea every hour for 4 hours after the 
castor oil administration. Number of stools or any 
fluid material that stained the blotting paper were 

counted at each successive hour during the 4 hours’ 
period and was noted for each mouse.  
 Statistical analysis: All analyses were passed in 
two replications.  Data were produced as mean ± 
SEM. Statistical significance levels for most of the 
investigational parameters were evaluated  by 
correlation and regression analysis, the t-tests 
(p<0.05 and p<0.01). Microsoft Excel 2016 was used 
for both statistical and graphical presentations. 
 
Results and Discussion 
 Phytochemical screening: A. aspera leaf extract 
undergoes some phytochemical screening tests and 
confirmed the presence of carbohydrate, reducing 
sugar, glycosides, tannins, alkaloids, steroids, gums 
and flavonoids which are recapitulated in Table 1.  
 
Table 1. Secondary metabolites found in ethanol leaf 

extract of A. aspera. 
 

                 Constituents Result 

Reducing sugar + 
Combined reducing sugar - 
Tannins + 
Flavonoids + 
Saponin - 
Gums + 
Steroids + 
Alkaloids + 
Glycoside + 
Proteins - 
Terpenoids - 
Acidic compounds - 

+ (present); - (absent) 

 
 DPPH free radical scavenging activity: In this 
assay, the extract showed 50% inhibition (IC50) at 
concentration 86.14 µg/mL whereas standard 
ascorbic acid showed it at 12.02 µg/mL (Figure 1).  
 Total phenol and flavonoid content: Total 
phenolic content was 461.09 mg GAE/100g of crude 
extract and the total flavonoid content was 297.20 mg 
QE/100g of dried plant extract which is presented in 
Table 2.  
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Figure 1. DPPH scavenging activity of A. aspera leaf. 
 
Table 2. The total phenolic and flavonoid contents 

of ethanol leaf extract of A. aspera. 
 
Total phenolic and 
flavonoid compounds 

Content 

a) Total phenol 461.09 ± 0.0027 
b) Total flavonoid 297.20 ± 0.004 

Here, each value represents the average of two 
analyses ± standard error of mean. a, expressed in 
terms of mg GAE /100 gm dried plant extract; and b, 
expressed in terms of mg QE/100 gm of dried plant 
extract. 
 Analgesic activity: The result of analgesic 
activity of A. aspera leaf extract showed a significant 
inhibition of writhing impulse by 36.23 % and 61.32 
% at the doses of 250 mg/kg and 500 mg/kg, 
respectively, where the positive control (Diclofenac 
Na) exerted 70.03 % writhing inhibition at a dose of 
25 mg/kg body weight (Table 3). 
 Anthelmintic activity: In anthelmintic activity 
test of A. aspera leaf extract, the four concentrations 
of plant extract (25, 50, 100 and 200 mg/mL) 
demonstrated paralysis time of 426.67, 294.33, 

259.83, 211.33 seconds and death time of 634.33, 
435.17, 362.67, 249.33 seconds, respectively. On the 
other hand, standard revealed paralysis time 334.17, 
273.33 seconds and death time at 379.17, 338.67 
seconds, respectively (Table 4). 
 Antidiarrheal activity: A. aspera leaf extract 
exhibited a significant inhibition of defecation 
impulse by 46.01% and 71.68% at the dose of 250 
mg/kg and 500 mg/kg, respectively. The positive 
control, loperamide showed 88.59% inhibition of 
defecation at a dose of 25 mg/kg body weight (Table 
5). 
 Medicinal plants, undoubtedly, have a great 
potential to heal a number of mild to severe diseases. 
In such a manner, medicinal plants from all around 
the globe show some pharmacological activities 
including antioxidant, analgesic, anthelmintic, 
antidiarrheal activities etc. A. aspera leaf extract 
approved the presence of carbohydrate, reducing 
sugar, glycosides, tannins, alkaloids, steroids, gums 
and flavonoids in its phytochemical screening (Table 
1). In several studies, it has been shown that the 
occurrence of flavonoids and tannins as secondary 
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metabolites in plants confirms existence of 
antioxidants or free radical scavenging activity 
(Potterat, 1997). Other studies have shown that 
flavonoids confer analgesic while tannins exert 

antidiarrheal and anthelmintic activities (Belemtougri 
et al., 2006) whereas presence of alkaloids in plants 
possess antibacterial activity (Cushnie et al.,  2014).  
 

 
Table 3. Percentage analgesic activity of A. aspera leaves extract in acetic acid induced pain model. 
 

Treatment (n=5) Dose (mg/kg) No. of writhes % Inhibition 

Control 1% Tween-80 28.7 ± 0.7 - 
Diclofenac sodium 25 8.6 ± 0.54* 70.03 
Extract 250 250 18.3 ± 0.7** 36.23 
Extract 500 500 11.1 ± 0.69* 61.32 

 

Values are expressed as mean ± SEM, SEM= Standard error for mean.  n = number of mice (5), *p < 0.001 and **p < 0.001 
vs. control, Student’s t-test. 
 
Table 4. Anthelmintic activity of ethanolic leaves extract of A. aspera based on paralysis time and death time. 
 

Treatment 
(n=6) 

Conc. 
(mg/ml) 

Time (seconds) taken for paralysis (P) and death (D) 

Haemonchus contortus 

P D 

Control 0.1% Tween-80 in PBS - - 
Albendazole 10  334.17 ± 5.97* 379.17 ± 6.76* 
Albendazole 15 15 273.33 ± 3.57* 338.67 ± 2.65* 
Extract 25 25 426.67 ± 7.94* 634.33 ± 5.90* 
Extract 50 50 294.33 ± 4.07* 435.17 ± 13.38* 
Extract 100 100 259.83 ± 3.73* 342.67 ± 16.33* 
Extract 200 200 211.33 ± 7.06* 249.33 ± 4.86* 

 

Values are expressed as mean ± SEM, SEM= Standard error for mean, n = number of parasites (6), * p < 0.001 vs. control, 
Student’s t-test. 
 
Table 5. Effect of A. aspera leaf on castor oil induced diarrhea in mice. 
 

Treatment 
(n=5) 

Dose 
(mg/kg) 

Onset of diarrhea 
(min) 

No. of stools after 4 
hours 

% Inhibition of 
defecation 

Control 1% Tween-80 32.2 ± 1.02* 22.6 ± 1.51* --- 
Loperamide 3 198.2 ± 1.96* 2.60 ± 0.50* 88.59 
Extract 250 250 83.2 ± 3.76* 12.2 ± 0.59* 46.01 
Extract 500 500 152.4 ± 3.49* 6.4 ± 0.61* 71.68 

Values are expressed as mean ± SEM, SEM= Standard error for mean, n = number of mice (5), *p < 0.001 vs. control, 
Student’s t-test. 
 

 Hydrogen peroxide, hydroxyl ions and 
superoxide ions etc. are known as reactive oxygen 
species (ROS). These are quite a few varieties of 
activated oxygen that take part in some confronting 
disorders, for instance cancers, inflammations, 

coronary heart diseases, aging, neurodegenerative 
disorders (Huang et al., 2005; Yildirim et al., 2001). 
In the present study, the crude extract indicated 
DPPH free radicals scavenging (Fig. 1) activity 
comparable to ascorbic acid (standard). The intensity 
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of decline in absorbance indicates the power of 
scavenging activity which was seen in case of the 
extract (Ali et al., 2012).  
 Plant derived phenolic compounds possess 
phenylalanine and tyrosine. Some of the plant 
metabolites are steadily being used in food sector for 
their high-level phenolic contents as they safeguard 
lipids from oxidative damage and enhance food 
quality as well. Presence of hydroxyl groups in 
phenols increases scavenging capability (Kähkönen 
et al., 1999; Naczk and Shahidi, 2004). In the present 
study, the leaf extract contained a good amount of 
phenolic compound which was 461.09 mg GAE 
(gallic acid equivalent)/100g dried plant extract 
(Table 2). On the other hand, flavonoids are 
exceedingly effective against ROS held responsible 
for curing numerous diseases in human (Saeed et al., 
2012). Presence of flavonoids in the crude extract 
supports the suitability of the plant in folklore 
remedies in the treatment of numerous stress related 
disorders (Grierson and Afolayan, 1999; Ferguson, 
2001; Lourens et al., 2004; Mathekga, 2004). 
 In local tissue injury, different types of chemical 
mediators for instance, cytokines, leukotrienes and 
prostaglandins etc. are released and cause pain 
sensation stimulating nerve terminals (Kanodia and 
Das, 2009). In analgesic activity assay, acetic acid is 
used to induce pain by provoking abdominal writhing 
due to the release of these mediators including 
prostaglandin (Sulaiman et al., 2008).  Our crude 
extract significantly reduced this acetic acid induced 
pain in mice evident as writhing inhibition. This 
finding suggests that the extract exerts analgesic 
activity probably by blocking synthesis of 
prostaglandins like mediators. 
The anthelmintic activity is an in vitro study that 
deemed to be the movement failure or paralysis and 
entire annihilation or death of living parasites (Goto 
et al., 1990). The polyphenolic compounds like 
tannins have shown anthelmintic potential by 
obstructing energy generation of helminths 
(Robinson et al., 1990). Here, our extract showed 
significant concentration dependent decrease in both 
paralysis and death time. The polyphenolics present 

in the extract might be responsible for the 
anthelmintic activity. 
 Medicinal plants have been proven to control gut 
motility and intestinal transportation. Plant originated 
compounds have been reported to suppress gut 
motility, intestinal transit resulting in increased water 
absorption or reduced intraluminal fluid 
accumulation (Pérez-Gutiérrez et al., 2013). The leaf 
extract reduced the total number of feces as well as 
prolonged the onset of diarrhea significantly and in a 
dose dependent manner. 
 

Conclusions 
 Biochemical evaluation of ethanolic leaf extract 
of A. aspera demonstrated the existence of certain 
secondary metabolites and possesses to have 
antioxidant, analgesic, antidiarrheal and anthelmintic 
activities.  
 

Abbreviations 
 DPPH: 1, 1-diphenyl-2-picrylhydrazyl; GA: 
Gallic acid; AA: Ascorbic acid; QU: Quercetin; 
SEM: Standard Error Mean; SD: Standard Deviation; 
PBS: Phosphate Buffered Saline. 
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