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Abstract 

Comparative antioxidant, antibacterial activities and general toxicity studies on the n-hexane, dichloromethane (DCM) and methanol 
(MeOH) extracts of Mimosa pudica and Mimosa rubicaulis, two Bangladeshi medicinal plants, were carried out, using the 2,2-diphenyl-
1-picryl-hydrazyl (DPPH) assay, the resazurin microtitre plate based assay, and the brine shrimp lethality assay, respectively. The DCM 
and MeOH extracts of both M. pudica and M. rubicaulis showed prominent antioxidant property, with the RC50 values ranging from 4.70 
x 10-1 to 2.10 x 10-2 mg/mL. While M. rubicaulis did not show any antibacterial activity, the DCM and the MeOH extracts of M. pudica 
displayed considerable bacteriostatic activity against all six bacterial strains (MIC range = 0.625 – 2.50 mg/mL) including Bacillus 
cereus, B. subtilis, Escherichia coli, ampicillin-resistant Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa. None of 
these plants exhibited any significant toxicity towards brine shrimps. 

Keywords: Mimosa pudica, Mimosa rubicaulis, antioxidant, antibacterial, resazurin assay, DPPH, brine shrimp lethality assay 
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INTRODUCTION 

Mimosa pudica L. (common name: ‘touch-me-
not’ or sensitive plant’) and Mimosa rubicaulis 
Lam. (common name: ‘shiahkanta’) belong to the 
genus Mimosa (Family: Fabaceae alt. Leguminosae) 
that comprises over 300 species distributed mainly 
in Asia, but also found in other continents (GRIN  

Database, 2007). Both species are well-known for 
their medicinal properties, particularly for their use 
in the treatment of piles (Yadava and Agrawal, 
1998; Dr Duke’s Phytochemical and Ethnobotanical 
Databases, 2007). M. pudica is known to possess 
sedative, emetic, and tonic properties, and has been 
used traditionally in the treatment of various 
ailments including alopecia, diarrhoea, dysentery, 
insomnia, tumour and various urogenital infections 



Bioactivity of two Mimosa species Genest et al. 

(Dr Duke’s Phytochemical and Ethnobotanical 
Databases, 2007). In India, the leaves of M. 
rubicaulis are used in the treatment of burns, and 
the roots as an antiemetic agent (Yadava and 
Agrawal, 1998). The ethnobotanical uses of this 
species also include its use in the treatment of 
bronchitis, cholera, cough, dyspepsia, fever, 
jaundice, smallpox, syphilis and tuberculosis (Dr 
Duke’s Phytochemical and Ethnobotanical 
Databases, 2007). 

While previous phytochemical studies on M. 
pudica revealed the presence of alkaloids, non-
protein amino acid (mimosin), flavonoid C-
glycosides, sterols, terpenoids, tannins and fatty 
acids (Kirk et al., 2003; Bum et al., 2004; Dinda et 
al., 2006; Dr Duke’s Phytochemical and 
Ethnobotanical Databases, 2007; Yuan et al., 2007), 
M. rubicaulis was shown to produce flavonoid 
glycosides (Yadava and Agrawal, 1998). No reports 
on any bioactivity studies on M. rubicaulis are 
available to date, but bioactivity studies on M. 
pudica established its anticonvulsant property (Bum 
et al., 2004), antifertility activity (Norton, 1978), 
antivenom activity (Girish et al., 2004), 
hyperglycemic effect (Amalraj and Ignacimithu, 
2002), and effectiveness in the treatment of snake-
bites (Mahanta and Mukherjee, 2001). 

In continuation of our studies on bioactivity of 
Bangladeshi medicinal plants (Chitnis et al., 2007; 
Datta et al., 2007; Mondal et al., 2007; Rouf et al., 
2006; Saha et al., 2007; Shilpi et al., 2004; Uddin et 
al., 2004, 2005a, 2005b, 2007a,b), we now report on 
comparative free radical scavenging (antioxidant), 
antibacterial activities, and brine shrimp toxicity of 
two Bangladeshi medicinal plants, Mimosa pudica 
and Mimosa rubicaulis. 

MATERIALS AND METHODS 

Plant Material 
The stems of Mimosa pudica L. and Mimosa 

rubicaulis Lam. were collected from the Rajshahi 
University campus, Rajshahi, Bangladesh, during 
August 1999, and identified by  Prof Naderuzzan, 
Department of Botany, University of Rajshahi, 
Bangladesh, where voucher specimens (MMR-
RUP99001 and MMR-RUP99002, respectively) 
representing this collection have been maintained. 

Extraction 
The dried and ground stems of Mimosa pudica 

and Mimosa rubicaulis (110 g each) were separately 
Soxhlet-extracted sequentially with n-hexane, 

dichloromethane (DCM) and methanol (MeOH) 
(0.9 L each). Filtered extracts were dried using a 
rotary evaporator at 45oC to yield n-hexane, 
dichloromethane and methanol extracts weighing 
2.1 g, 1.8 g and 12.6 g per 110 g of dried stems.  
Extracts were re-suspended in MeOH or 10% 
aqueous DMSO to achieve the stock concentration 
10 mg /mL.   

Antioxidant Assay 
2,2-Diphenyl-1-picrylhydrazyl (DPPH), 

molecular formula C18H12N5O6, was obtained from 
Fluka Chemie AG, Bucks. Trolox® (6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid) was 
obtained from Sigma-Aldrich, UK 
(http://www.sigmaaldrich.com/Area_of_Interest/Eu
rope_Home/UK.html). The method used by Takao 
et al. (1994) was adopted with suitable 
modifications (Kumarasamy et al., 2007). DPPH (8 
mg) was dissolved in MeOH (100 mL) to obtain a 
concentration of 80 μg/mL. 

Qualitative Aanalysis: Test samples were 
applied on a Silica gel TLC plate and sprayed with 
DPPH solution using an atomiser. It was allowed to 
develop for 30 min. The colour changes (purple on 
white) were noted. 

Quantitative Analysis: Serial dilutions were 
carried out with the stock solutions (10 mg/mL) of 
the plant extracts to obtain concentrations of 5x10-
1, 5×10-2, 5×10-3, 5×10-4, 5×10-5, 5×10-6 mg/mL. 
Diluted solutions (2 mL each) were mixed with 
DPPH (2 mL) and allowed to stand for 30 min for 
any reaction to occur. The UV absorbance was 
recorded at 517 nm. The experiment was performed 
in duplicate and the average absorption was noted 
for each concentration. The same procedure was 
followed for the positive control Trolox®.  The RC50 
value, which is the concentration of the test material 
that reduces 50% of the free radical concentration, 
was calculated as mg/mL. 

Antibacterial Assay 
The antibacterial activity of the extracts was 

assessed against six bacterial strains, Bacillus 
cereus (ATCC 11778), Bacillus subtilis (NCTC 
10400), Escherichia coli (ATCC 8739), Ampicillin-
resistant Escherichia coli (NCTC 10418), 
Pseudomonas aeruginosa (NCTC 6750) and 
Staphylococcus aureus (NCTC 1803), obtained 
from the Biotechnology Laboratory, School of 
Biomedical Sciences, University of Ulster. Active 
cultures were generated by inoculating a loopful of 
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culture in separate 100 mL nutrient broths and 
incubating on a shaker at 37oC overnight. The cells 
were harvested by centrifuging at 4000 rpm for 5 
min, washed with normal saline, spun at 4000 rpm 
for 5 min again and diluted in normal saline to 
obtain 5 x 105 cfu/mL. 

Disc Diffusion Assay: Conventional disc 
diffusion method (Bauer et al., 1966; Cruickshank, 
1968) was employed for the initial assessment of 
antibacterial potential of the extracts. Sterile 6.0 mm 
diameter blank discs (BBL, Cocksville, USA) were 
impregnated with test substances at a dose of 500 
μg/disc. These discs, along with the positive control 
disks (ciprofloxacin, 10 μg/disc) and negative 
control disks were placed on Petri dishes containing 
a suitable agar medium seeded with the test 
organisms using sterile transfer loop and kept at      
4oC to facilitate maximum diffusion. The plates 
were kept in an incubator (37oC) to allow the 
growth of the bacteria. The antibacterial activities of 
the test agents were determined by measuring the 
diameter of the zone of inhibition in terms of 
millimetre.  

Resazurin Microtitre Assay: The recently 
published 96-well microtitre assay (Sarker et al., 
2007) using resazurin as the indicator of cell growth 
was employed for the determination of the 
minimum inhibitory concentration (MIC) of the 
active extracts. Isosensitised nutrient broth was 
obtained from Oxoid, Basingstoke, Hampshire, 
England. Microtitre plates were from Sero-wel, 
Bibby sterilin, Stone, Staffs, UK. Eppendorf 
pipettes were purchased from Netheter-hinz-Gmbh, 
22331, Hamburg, Germany. Bacterial suspension 
(20 μL) in double strength nutrient broth at a 
concentration of 5 x 105 colony forming unit 
(CFU)/mL was used.  The stock solutions of the 
extracts in 10% aqueous DMSO were serially 

diluted. Ciprofloxacin, a well-known broad-
spectrum antibiotic, was used as positive control. 
The minimum inhibitory concentration (MIC) was 
determined for each extract and compared with that 
of ciprofloxacin. 

Assessment of Bacteriostatic/Bactericidal 
Property: The agar plate was seeded with the 
mixture from the well which was just before the 
well of the MIC, using sterile transfer loop and kept 
at 4oC to facilitate maximum diffusion. The plates 
were kept in an incubator (37oC) to allow the 
growth of the bacteria. Any bacterial growth would 
indicate the bacteriostatic property of the extract, 
and no growth would be an indicator of bactericidal 
activity. 

Brine Shrimp Lethality Assay 
Shrimp eggs were purchased from The Pet Shop, 

Kittybrewster Shopping Complex, Aberdeen, UK.  
The bioassay was conducted following the 
procedure described by Meyer et al (1982). The 
eggs were hatched in a conical flask containing 300 
mL artificial seawater. The flasks were well aerated 
with the aid of an air pump, and kept in a water bath 
at 29-30°C.  A bright light source was left on and 
the nauplii hatched within 48 h.  The extracts were 
dissolved in 2 % aq. DMSO to obtain a 
concentration of 1 mg/mL.  These were serially 
diluted to obtain seven different concentrations.  A 
solution of each concentration (1 mL) was 
transferred into clean sterile universal vials with 
pipette, and aerated sea-water (9 mL) was added.  
About 10 nauplii were transferred into each vial 
with pipette. A check count was performed and the 
number alive after 24 h was noted. LD50 values 
were determined using the Probit analysis method 
(Finney, 1971). Podophylotoxin, a well known 
cytotoxic lignan, was used as positive control. 

Table 1. Antioxidant activity and brine shrimp toxicity of the extracts of Mimosa pudica (MP) and Mimosa rubicaulis (MR) 

Antioxidant activityaExtracts/Positive control 
Qualitative Quantitative 

(RC50 in mg/mL) 

Brine shrimp toxicity 
LD50 in mg/mL 

n-Hexane MP + >10.00 NP 
 MR + >10.00 NP 
DCM MP + 4.70 x 10-1 1.00 
 MR + 3.31 x 10-1 >1.00 
MeOH MP + 2.10 x 10-2 1.00 
 MR + 1.90 x 10-1 >1.00 
Trolox  + 2.60 x 10-3 NA 
Podophylotoxin  NA NA 2.80 x 10-3

aDetermined by the DPPH assay.; + = Activity; NA = Not applicable; NP = Not performed;  
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Table 2. Antibacterial activity of the extracts of Mimosa pudica (MP) and Mimosa rubicaulis (MR) 
 

Antibacterial activity 
Disc diffusion assay 

(Zone of inhibition in mm) 
Resazurin assay 
(MIC in mg/mL) 

Extracts 

BC BS EC AEC SA PA BC BS EC AEC SA PA 
n-Hexane             

MP - - - - - - - - - - - -  
MR - - - - - - - - - - - - 

DCM             
MP 13 19 14 14 7 8 1.25 0.625 2.50 2.50 1.25 1.25  
MR - - - - - - - - - - - - 

MeOH             
MP - - - - - 10 2.50 1.25 2.50 2.50 1.25 0.625  
MR - - - - - - - - - - - - 

Ciprofloxacin 32 32 30 30 30 32 2.5×10-7 2.5×10-6 2.5×10-8 2.5×10-7 2.5×10-8 2.5×10-7

BC = Bacillus cereus (ATCC 11778), BS = Bacillus subtilis (NCTC 10400), EC = Escherichia coli (ATCC 8739), AEC = Ampicillin-
resistant Escherichia coli (NCTC 10418), SA = Staphylococcus aureus (NCTC 1803) and PA = Pseudomonas aeruginosa  (NCTC 6750).  

- = No activity detected at test concentrations 
 

RESULTS AND DISCUSSION 

The DPPH antioxidant assay is based on the 
principle that 2,2-diphenyl-1-picryl-hydrazyl 
(DPPH), a stable free radical, is able to decolourise 
in the presence of free radical scavengers 
(antioxidants).  The odd electron in the DPPH 
radical is responsible for the absorbance at 517 nm, 
and also for visible deep purple colour 
(Kumarasamy et al., 2007). When DPPH accepts an 
electron donated by a free radical scavenger, the 
DPPH is decolourised, and the extent of 
decolourisation can be quantitatively measured from 
the changes in absorbance.  In the TLC-based 
qualitative antioxidant assay using the DPPH spray, 
all three extracts of M. pudica and M. rubicaulis, 
exhibited considerable antioxidant properties 
indicated by the presence of a yellow/white spot on 
a purple background on the TLC plates. The DPPH 
scavenging capacity of the extracts was compared 
with known antioxidant, Trolox®. The DPPH 
radical scavenging activities of the positive control 
as well as the test extracts are summarised in Table 
1.  

In the quantitative DPPH assay, the MeOH 
extracts of both M. pudica and M. rubicaulis were 
the most active among all their extracts, and 
displayed a strong antioxidant activity with RC50 
values of 2.10 × 10-2 and 1.90 × 10-1 mg/mL, 
respectively (Table 1). Clearly, the MeOH extract of 
M. pudica was about 10-fold more potent as an 
antioxidant. The RC50 values of the DCM extracts 
of these two species were quite similar, and the n-

hexane extracts were the least active.  The results 
obtained in this study (Table 1) indicated that the 
significant free radical scavenging activities were 
associated with the medium polarity and polar 
extracts, e.g. DCM and MeOH.  This suggested that 
the compounds responsible for the antioxidant 
properties of these plant extracts were possibly due 
to the phenolic compounds, previously reported 
from M. pudica, and also might be present in M. 
rubicaulis. Although the antioxidant activity of the 
extracts was about 10 to 100 fold lower than the 
positive control, this was nothing unusual, because 
often the crude extracts tend to produce lower 
activities than purified single compound.  The 
positive control is a pure compound whereas the 
extracts are mixtures of several compounds. The 
compounds which were actually responsible for the 
antioxidant activities of the extracts were present in 
much lower concentrations than the concentrations 
of the crude extracts. Therefore, it could be assumed 
that isolation and purification of active constituents 
from these active extracts would lead to antioxidant 
compounds with comparable activity to that of 
Trolox®. The antioxidant property of M. pudica and 
M. rubicaulis observed in this present study is in 
line with the previously reported antioxidant 
property of a few other Mimosa species (Zalacain et 
al., 2002; Lau et al., 2004; David et al., 2007). 

The conventional disc diffusion assay, which is 
useful to assess preliminary antibacterial potency of 
antibacterial compounds or extracts, was applied to 
evaluate any antibacterial property of n-hexane, 
DCM and MeOH extracts of M. pudica and M. 
rubicaulis (Table 2). While none of the extracts of 
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M. rubicaulis was active against any of the test 
bacterial strains at test concentrations, the DCM 
extract of M. pudica displayed considerable 
antibacterial activities against all six bacterial 
strains.  The MeOH extract of M. pudica only 
inhibited the growth of Pseudomonas aeruginosa. 

The MIC values of the extracts were determined 
by the newly developed resazurin microtitre assay 
(Sarker et al., 2007). The MIC values for the DCM 
and the MeOH extracts of M. pudica were in the 
range of 0.625 to 2.5 mg/mL (Table 2).  The active 
extracts were found to be bacteriostatic rather than 
bactericidal. The antibacterial activity of M. pudica 
was mainly due to medium polarity or polar 
compounds present in the DCM and the MeOH 
extracts. Previously, M. pudica extract was found to 
be active against Vibrio cholerae (Akinsinde and 
Olukoya, 1995). As the extracts of M. rubicaulis did 
not show any antibacterial activity, it could be 
assumed that the chemical profiles of its extracts 
were significantly different from that of M. pudica. 
A few other species of the genus Mimosa have 
previously been shown to possess antimicrobial 
properties (Lozoya et al., 1989; Digrak et al., 1999).  

The brine shrimp lethality assay (BSL) has been 
used routinely in the primary screening of the crude 
extracts as well as the isolated compounds to assess 
the toxicity towards brine shrimps, which could also 
provide an indication of possible cytotoxic 
properties of the test materials (Meyer et al. 1982).   
It has been established that the cytotoxic 
compounds usually show good activity in the BSL 
assay, and this assay can be recommended as a 
guide for the detection of antitumour and pesticidal 
compounds because of its simplicity and cost-
effectiveness.   The extracts of M. pudica and M. 
rubicaulis did not show any significant toxicity 
towards brine shrimps in the BSL assay (Table 1). 
Owing to a high degree of lipophilicity, the n-
hexane extracts could not be tested. While the LD50 
values of the DCM and the MeOH extracts of M. 
pudica were 1.00 mg/mL, that of M. rubicaulis were 
>1.00 mg/mL, indicating that M. rubicaulis was 
generally less toxic that M. pudica.  The LD50 value 
of the positive control, podophylotoxin, was 2.80 × 
10-3 mg/mL.  

CONCLUSIONS 

The present findings support, at least to some 
extent, the traditional uses of these plants. As none 
of these plants were particularly toxic to brine 
shrimps, indicating low level of toxicity, these 

plants could be used as sources of less toxic but 
potent antioxidant and antibacterial compounds.  
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