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ABSTRACT 
The petroleum ether, chloroform and methanol crude extracts of the two different plant parts (aerial part and 
root) of Mimosa pudica (Mimosaceae) were screened in vitro for cytotoxicity studies by brine shrimp lethality 
bioassay and antimicrobial screening by disc diffusion method. The methanol crude extract of the aerial part 
was screened in vitro for antioxidant activity using the 1, 1-diphenyl-2-picrylhydrazyl-hydrate (DPPH) free 
radical scavenging assay. The petroleum ether and methanol crude extracts of the root showed potential 
cytotoxic activities (LC50 0.05 µg/ml and 0.035 µg/ml respectively) whereas the other extractives showed poor 
cytotoxicity. All the crude extracts showed poor activity or inactivity against the test microorganisms. On the 
other hand, the methanol crude extract of the aerial part showed moderate antioxidant activity (IC50 296.92 
µg/ml) compared to ascorbic acid(IC50131.29 µg/ml). The overall experimental results suggest the biologically 
active constituents present in the methanolic extract of Mimosa pudica and justify its use in folkloric remedies. 
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INTRODUCTION 

Plants have been the traditional source of raw materials for medicine. A rich heritage of knowledge 
to preventive and curative medicines was available in ancient scholastic works included in the 
Atharva veda, Charaka, Sushruta, etc. An estimate suggests that about 13,000 plant species 
worldwide are known to have use as drugs. The trend of using natural products has increased and 
the active plant extracts are frequently for new drug discoveries and for the presence of 
antimicrobials (Das et al., 1999). In recent years one of the areas which attracted a great deal of 
attention is the possible therapeutic potential of antioxidants in controlling degenerative diseases 
associated with marked oxidative damage. Several plant extracts and different classes of 
phytochemicals have been found to have quite prominent antioxidant activity (Sreejayan et al., 
1997, Vani et al., 1997, Tripathi et al., 1996, Larson, 1998). Mimosa pudica (Bengali name – 
Lajjabati Lata, Lajanti; English name – Sensitive plant; Family- Mimosaceae) is a stout strangling 
prostrate shrubby plant with compound leaves sensitive to touch, spinous stipules and globose 
pinkish flower heads, grows as a weed in almost all parts of the country (Ghani, 2003). Leaves and 
stems of the plant have been reported to contain an alkaloid, mimosine; leaves also contain 
mucilage and root, tannins (Ghani, 2003). The plants also contain turgorins. M. pudica is regarded 
as diuretic, astringent and antispasmodic. Leaves and roots are used in the treatment of piles and 
fistula. Paste of leaves is applied to hydrocele. Cotton impregnated with juice of leaves is used for 
dressing sinus. Plant is also useful in the treatment of sore gum and is used as a blood purifier. It 
is also used for treating convulsions of children (Ghani, 2003). Few chemical and biological studies 
have been carried out on this plant (Genest et al., 2008, Yuan et al., 2007, Balakrishnan et al., 
2006, Dinda et al., 2006, Bum et al., 2004, Kirk et al., 2003). In this paper, the cytotoxicity, 
antimicrobial activity and the preliminary antioxidant activities of the organic extractives are being 
reported. 

MATERIALS AND METHODS                                                                                                                                  

Plant material 

M. pudica was collected from Sirajgong in July, 2007. The plant was identified by Dr. Mahbuba 
Khanam, Principle Scientific Officer, Bangladesh National Herbarium, Dhaka. A voucher specimen 
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has been deposited in Bangladesh National Herbarium (DCAB accession no. 32887). The aerial 
part and the root of the plant was first sun dried and then ground into coarse powder. 

Extraction 

The powdered aerial part (260 g) of M. pudica was separately extracted to exhaustion in a Soxhlet 
apparatus at 50○C with petroleum ether, then chloroform and finally with methanol. All the extracts 
were filtered through a cotton plug followed by Whitman filter paper number 1 and then 
concentrated by using a rotary evaporator at low temperature (40-50 ○C) and reduced pressure to 
provide  petroleum ether (4.0 g), chloroform (3.43 g) and methanol (6.18 g) extractives. Similarly 
the powdered root (260 g) of the plant was extracted by the same procedure with petroleum ether, 
then chloroform and finally with methanol and then concentrated by using a rotary evaporator at 
low temperature (40-50 ○C) and reduced pressure to provide  petroleum ether (3.26 g), chloroform 
(2.98 g) and methanol (3.87 g) extractives. 

Biological screening 

Cytotoxicity study 

Brine shrimp lethality bioassay (Persoone, 1980) technique was applied for the determination of 
cytotoxic property of petroleum ether, chloroform and methanol extractives of both the aerial part 
and root of the plant M. pudica. 

Preparation of positive control group 

Vincristine sulphate was used as the positive control. Measured amount of the vincristine sulphate 
was dissolved in DMSO to get an initial concentration of 20 μg/ml from which serial dilutions are 
made using DMSO to get 10 μg/ml, 5 μg/ml, 2.5μg/ml, 1.25 μg/ml, 0.625 μg/ml, 0.3125 μg/ml, 
0.15625 μg/ml, 0.078125 μg/ml and 0.0390 μg/ml. Then the positive control solutions are added to 
the premarked vials containing ten living brine shrimp nauplii in 5 ml simulated sea water to get the 
positive control groups 

Preparation of negative control group 

30 μl of DMSO was added to each of three premarked glass vials containing 5 ml of simulated 
seawater and 10 shrimp nauplii to use as control groups. If the brine shrimps in these vials show a 
rapid mortality rate, then the test is considered as invalid as the nauplii died due to some reason 
other than the cytotoxicity of the compounds. 

Counting of nauplii 

After 24 hours, the vials were inspected using a magnifying glass and the number of survived 
nauplii in each vial were counted. From this data, the percent (%) of lethality of the brine shrimp 
nauplii was calculated for each concentration. 

Antimicrobial assay 

The disc diffusion method (Bauer et al., 1966) was used to test antimicrobial activity against 
thirteen bacteria and three fungi (Table-2). Solutions of known concentration (mg/ml) of the test 
samples were made by dissolving measured amount of the samples in calculated volume of 
solvents. Dried and sterilized filter paper disc (6 mm diameter) were then impregnated with known 
amounts of the test substances using micropipette. Discs containing the test material were placed 
on nutrient agar medium uniformly seeded with the test microorganisms. Standard antibiotic discs 
(kanamycin 30 µg/disc) and blank discs (impregnated with solvents) were used as a positive and 
negative control. These plates were then kept at low temperature (4○C) for 24 h to allow maximum 
diffusion. There is a gradual change in concentration in the media surrounding discs. The plates 
were then incubated at 37○C for 24 h to allow maximum growth of the organisms. The test 
materials having antimicrobial activity inhibited the growth of the microorganisms and a clear, 
distinct zone of inhibition was visualized surrounding the medium. The antimicrobial activity of the 
test agent was determined by measuring the diameter of zone of inhibition expressed in millimeter. 
The experiment is carried out three times and the mean of the reading is required (Bauer et al., 
1966).  

Screening for antioxidant activity  

Antioxidant activities of the aerial part of methanol extract was determined on the basis of their 
scavenging potential of the stable DPPH free radical in both qualitative and quantitative assay. 
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i) Qualitative assay: A suitably diluted stock solutions were spotted on pre-coated silica gel TLC 
plates and the plates were developed in solvent systems of different polarities (polar, medium 
polar and non-polar) to resolve polar and non-polar components of the extracts. The plates were 
dried at room temperature and were sprayed with 0.02% DPPH in ethanol. Bleaching of DPPH by 
the resolved band was observed for 10 minutes and the color changes (yellow on purple 
background) were noted (Sadhu et al. 2003).  

ii) Quantitative assay: Quantitative assay was performed on the basis of the modified method 
(Gupta et al. 2003). Stock solution (10 mg/ml) of the plant extracts were prepared in ethanol from 
which serial dilutions were carried out to obtain concentrations of 1, 5, 10, 50, 100, 500 µg/ml. 
Diluted solutions (2 ml) were added to 2 ml of a 0.004% ethanol solutions of DPPH (Aldrich, USA), 
mixed and allowed to stand at 25 ○C for 30 min for reaction to occur. The absorbance was 
determined as 517 nm and from these values corresponding percentage of inhibitions were 
calculated. Then % inhibitions were plotted against log concentration and from the graph IC50 was 
calculated. The experiment was performed in triplicate and average absorption was noted for each 
concentration. Ascorbic acid (Loba, India) was used as positive control. 

 

RESULTS  

Cytotoxicity study 

Following the procedure of Mayer (Larson, 1988), the lethality of all the crude extracts to brine 
shrimp were determined on A. salina. Table 1 shows the results of the brine shrimp lethality testing 
after 24 hours of exposure to the samples and the positive control, vincristine sulphate. The LC50 
obtained from the best-fit line slope were found to be 23.44 µg/ml, 20.89 µg/ml and 80.0 µg/ml for 
petroleum ether, chloroform and methenol crude extract of the aerial part of the plant and 
0.05µg/ml, 78.87µg/ml and 0.035µg/ml for petroleum ether, chloroform and methenol crude extract 
of the root respectively.  

Antimicrobial assay 

The petroleum ether, chloroform and methanol crude extracts (500 µg/disc) of the aerial part and 
root of M. pudica were screened against thirteen bacteria and three fungi (Table 2) for 
antimicrobial activities by disc diffusion method.  

Antioxidant activity 

DPPH is one of the free radicals widely used for testing preliminary radical scavenging activity of a 
compound or a plant extract. 

i) Qualitative assay: The color changes (yellow on purple background) on the TLC plates were 
observed due to the bleaching of DPPH by the resolved bands. 

 

ii) Quantitative assay: The methanol extract of the aerial part of Mimosa pudica showed 
moderate antioxidant activity with the IC50 value of 296.92 µg/ml against DPPH free radical (Table-
3). It is evident that the extract possesses antioxidant activity.  

 

DISCUSSION 

Cytotoxicity study 

In comparison with the positive control (vincristine sulphate), the cytotoxicity exhibited by the 
petroleum ether and methanol crude extract of the root shows potent activity whereas the other 
extractives shows poor activity. This clearly indicates the presence of potent bioactive principles in 
this crude extract of which might be very useful as antiproliferative, antitumor, pesticidal and other 
bioactive agents (Meyer et al., 1982). 

Antimicrobial assay 

None of the crude extracts of M.pudica demonstrated significant inhibition of growth of the test 
microorganisms. This was probably due to the development of partial or complete resistance of the 
microorganisms against the test samples, which might be the indiscriminate use of antibacterial 
agents (Chowdhury et al., 2008). 
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Antioxidant activity 

Most of the tannins, flavanoids and phenolic compounds may be responsible for antioxidants 
properties of many plants (Larson, 1988). In these experiments, antiradical activity may be due to 
the presence of antioxidant principles in the extract. The free radical scavenging property may be 
one of the mechanisms by which this plant is effective in its ethno pharmacological uses against 
different ailments. Further studies comprising of phytochemical investigations of the used plant and 
evaluation for antioxidant activity using other methods (e.g. various biochemical assays both in 
vivo and in vitro) are essential to characterize them as biological antioxidants. 

Table 1: LC50 data of the test samples of M. pudica in brine shrimp lethality bioassay 

Plant parts Crude extracts LC50  ( µg/ml) 
Petroleum ether 23.44 

Chloroform 20.89 
Aerial part 

Methanol 80.0 
Petroleum ether 0.05 

Chloroform 78.87 
Root 

Methanol 0.035 
Standard Vincristine sulphate 0.35 

 
 
Table 2: Antimicrobial activities of the extractives of M. pudica and Kanamycin 

  Zone of inhibition in mm 

Bacteria Fungi Plant 
parts 

Extracts 
(500 

µg/disc) 
B
C 

BM B
S 

S
A 

S
L 

EC P
A 

S
P 

S
T 

S
B 

S
D 

VM VP C
A 

A
R 

S
C 

PET … … 7 7 … … … 7 6 … 6 … … 8 … … 
CHL 6 … … … 6 6 … … … … … 7 … … 7 … 

Aeria
l part 

ME … 7 6 … … … 6 … … 7 … … … 6 … … 
PET … … … … 7 … 7 … 7 … 8 7 … … … 7 
CHL … … … … … 6 … … … … … … … … 6 … 

Root 

ME 7 6 6 … 7 … … 6 … 6 7 … … … … … 
Stan
dard 

KM (30 
µg/disc)) 

36 35 35 34 39 37 37 38 35 36 37 36 35 35 36 36 

 
BC=Bacillus cereus (BTCC-19), BM=Bacillus megaterium (BTCC-18), BS=Bacillus subtilis, SA= Staphylococcus aureus 
(BTCC-43), SL=Sarcina lutea (ATCC-9341), EC=Escherichia coli (BTCC-172), PA=Pseudomonas aeruginosa (BTCC-
1252), SP=Salmonella paratyphi, ST= Salmonella typhi, SB=Shigella boydii, SD=Shigella dysenteriae, VM=Vibrio mimicus, 
VP=Vibrio parahemolyticus, CA=Candida albicans, AN=Aspergillus niger, SC=Sacharomyces cerevacae, PET=Petroleum 
ether, CHL=Chloroform, ME=Methanol 
“…” Indicates no sensitivity 

 

Table 3: Evaluation of antioxidant activity of methanolic extract of the aerial part of                    
M. pudica 

Concentration (µg/ml) % inhibition by Methanol extract 
(aerial part) (mean ± SD) 

% inhibition by 
Ascorbic acid 

1 
5 
10 
50 

100 
500 

11.22 ± 0.0055 
15.89 ± 0.011 
20.128 ± 0.008 

31.731 ± 0.0085 
57.243 ±  0.0055 
65.064 ± 0.0055 

44.91 ± 0.92 
47.95 ± 0.98 
53.86 ± 1.78 
56.295 ± 1.32 
63.49 ± 1.51 
68.03 ± 0.81 

IC50 (µg/ml) 296.92 131.29 
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