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Abstract: Medicinal plants are valuable and used for the synthesis of numerous drugs. Indigenous plants are
traditionally used against various ailments. Present work is based on the research conducted on methanolic
crude  plant  extracts  of  three  medicinal  plants of family solanaceae i.e. leaves of Datura inoxia Mill.,
Withania somnifera (L.) Dunal and Solanum surrattense were screened to investigate the biological activities
i.e. antibacterial, antifungal, antioxidant, cytotoxic and antitumor activities. Antibacterial activity was performed
against Bacillus subtilis and Staphylococcus aureus (Gram positive), Vibrio cholera, Enterobacter aerogenes,
Klebsiella pneumonia, Agrobacterium tumefaciens, Escherichia coli (Gram negative) by following the disc
diffusion method. Antifungal activity was conducted against Aspergillus niger and Aspergillus fumigates.
Antioxidant activity was performed by following the DPPH free radical scavenging method. Brine shrimps
lethality bioassay was used to evaluate the cytotoxic activity. Antitumor activity was screened through potato
disc bioassay. Considerable biological activities were exhibited by each methanolic extract of plants. MIC
exhibited by three plants was 15 mg/ml. Maximum antifungal activity was exhibited by Datura inoxia i.e. 74%.
Solanum surrattense showed maximum antioxidant activities i.e. 76%. LD  calculated for cytotoxic activity that50

was significant for all the plants. Withania somnifera exhibited best anti tumor activity i.e. 75% inhibition of
tumor.

Abbreviations: SDA (Sabouraud Dextrose Agars), DMSO (Dimethyl Sulfoxide), MIC (Minimum Inhibitory
Concentration), DOX (Doxycycline), DPPH (2, 2-Diphenyl-1-Picrylhydrazy), RSA (Radical
scavenging activity)
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INTRODUCTION agents. In this world about 80% of population use

About 85,000 valuable medicinal plant species world- these remedies [7]. Those countries where medicines are
wide are reported [1, 2]. Historically, the development of not in easy approach to the people, it is needed to
novel drugs were primarily through the extraction of examine the biological activities from ethno medicinal
biologically active compounds from plants which were plants [8]. Recently most pharmaceutical companies
identified through medicinal use or a variety of bioactivity spend efforts and time to get natural products extracted
screening programs [3]. Many researchers have examined from plants. This practice will produce more cost effective
long-established uses of medicinal plants, but only a few drugs, which are easily affordable to the common people.
studies have lead to these ethnobotanical findings with In spite of the cost issue, some pathogenic bacteria get
laboratory job to confirm the real antimicrobial property of resistance to synthetic drugs. This is widely reported in
these plants [4-6]. literature [9]. Many researchers considered  plants

In progressing countries, pharmaceutical drugs are extracts and biologically active compound as new
not in approach to people. Plants are strong antimicrobial promising drugs [10].

traditional health remedies and plants are main source of
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Bioassays are usually performed to evaluate the solanaceae and to find the more active natural drug
effect of various substances on living organisms for against resistant pathogenic microbes as, drug resistance
discovery of new medicine. Bioassays are precisely is a burning issue in the field of medicine.
defined in few sentences as; it is the analogous
assessment of the character, structure or strength of the MATERIALS AND METHODS
dynamic principle to facilitate the optimized medicine, via
effect on a living material like whole animal, isolated tissue Plants Collection and Extraction Procedure: Three
or individual. medicinal  plants  including  Datura  inoxia Mill.,

The current work is carried out to evaluate Solanum surrattense Burm. f. and Withania somnifera (L.)
antimicrobial, antitumor, antioxidant and cytotoxic activity Dunal, belonging to family Solanaceae, were collected
by using bioassays of three highly medicinal plants from district Mirpur AJK, Pakistan during April 2009 to
Solanum surrattense Burm. f., Datura inoxia Mill. and July 2009 and voucher specimens were submitted in the
Withania somnifera (L.) Dunal belongs to family Herbarium of Quaid-i-Azam University, Islamabad,
Solanaceae. These plants were selected for investigation Pakistan. Voucher number of Datura inoxia Mill. was
on the basis of ethnobotanical information. Family allotted 125383, Solanum surrattense Burm. f. was allotted
Solanaceae is valuable, as it has a lot of plant species, 125290 and Withania somnifera (L.) Dunal was allotted
which are medicinally important and have investigated for 125145.
biological activities. Solanum surrattense Burm f. is Plant material was rinsed with water two times and
locally known as Mookri and highly medicinal. then dried in shade. After shade drying plant material was
Traditionally this plant is used as bactericidal, ground to powder form. 100 g of powdered plant material
antihelmenthic and for rheumatism. Datura innoxia Mill. was mixed with one liter of 80 % methanol and mixtures
is locally known as Dhatora which is also highly were kept for 7 days in closed vessels at room
medicinal. Seeds are used to cure premature ejaculation temperature. After 7 days mixtures was filtered through
and are sedative; it also cures asthma and gastric Whatman 41 filter paper. The extracted liquid was
problems, some local inhabitant consider this plant to subjected to rotary-evaporator (Brinkmann rotavapor,
have antitumor activity. Withania somnifera (L.) Dunal Model # R). The water bath temperature was adjusted to
locally known as Aksan and it is narcotic, bactericidal, 40°C. The semisolid extract produced was kept in open air
hypotonic and used in different male problems. It also for two days for complete evaporation of methanol.
cures constipation and rheumatism and also thought to
have anticancer potential [11, 12]. Antibacterial Assay: Antibacterial activity was performed

Literature showed some reports about evaluation of through agar well diffusion method. Seven bacterial
few species of family Solanaceae for their medicinal strains [Two Gram-positive Bacillus subtilis (ATCC6633),
potential. For example Arora et al. [13] investigated the Staphylococcus aureus (ATCC6538) and five Gram
leaves and roots extracts in methanol, hexane and diethyl negative Vibrio cholera, Enterobacter aerogenes
ether extracts of Withania somnifera. Metahanolic extract (ATCC13048), Klebsiella pneumonia (MTCC618),
of W. somnifera was more active againsed microbes Agrobacterium tumefaciens, Escherichia coli
compared with other tested crude extracts. The rank for (ATCC15224)] were screened. Agar was prepared by
the antimicrobial activity of screened extracts in different suspending 2.8 g nutrient agar (MERCK) in 100 ml of
solvents  is, metanolic > hexane > diethyl ether. Kaushik distilled water; pH was adjusted at 7.0 and autoclaved.
and  Goyal  [14]  investigated  the different parts of Petri plates were prepared by pouring 75 ml of nutrient
Datura inoxia, for possible antibacterial activity by agar and allowed to solidify. A 24 hour old bacterial
obtaining the aqueous and organic extracts of plant. culture was streaked on these plates. Eight wells were
Sheeba  [15] studied the antibacterial activities of made per plate with the help of sterile cork borer using
Solanum surrattense belonging to the family Solanaceae aseptic techniques [16].Using micropipette, 80 µl of test
collected from Pudukkottai. Extraction was done in solution was poured in respective well. These plates were
ethanol and antibacterial activity has been done showing incubated at 37°C. After 24 hours of incubation, the
good antimicrobial effect. diameter of clear zones of inhibitions was measured.

Present study was aimed to investigate the active
bio-compounds  from  the  methanolic    extracts of Antifungal Bioassay: The agar tube dilution method was
Datura inoxia Mill., Solanum surrattense Burm. f. and used for antifungal activity of extracts as reported by
Withania somnifera (L.) Dunal, members of family Choudhary et al. [17]. Test samples (methanolic extract)
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for antifungal assay were prepared from stock solution solution in vials and dissolved the material in it by
(20mg/1ml DMSO). Media for fungus was prepared by shaking  it  well.  Sea  water  was prepared by dissolving
dissolving SDA (MERCK) (6.5 g/100 ml) in distilled water, 38 g sea salt in one litter water. 10 mature brine shrimp
pH was adjusted at 5.6. Media was dispensed as 4 ml larvae were introduced in each vial and these vials were
volume into test tubes and was autoclaved. Tubes were kept under light for 24 h, survived nauplii were counted
allowed  to  cool  to 50°C and non solidified SDA was by microscope. The data was analyzed through probit
loaded with 80 µl of plant extract. Tubes were then analysis to determine LD  value [19].
allowed to solidify in slanting positions at room
temperature. The tubes containing solidified media and Potato Disc Antitumor Bioassay: Potato disc antitumor
test  compound  were  inoculated  with  4 ml diameter bioassay was performed according to procedure
piece  of  inoculums,  taken  from  a  seven days old described by McLaughlin and Rogers, 1998. In brief,
culture of  fungus.  Negative   control   test  tubes prepared the  growth  medium by adding 0.5 g sucrose,
without test sample were also inoculated. Positive control 0.8 g Nutrient broth (Difco), 0.1 g Yeast extract (Difco) to
was  prepared  by replacing the extract with terbinafin. 100 ml of distilled water in 250 ml flask and then
The test tubes were incubated at 28°C for seven days. autoclaved. Allowed it to cool, added a loop of bacterial
Percentage inhibitation of fungal growth for each strain Agrobacterium tumefaciens from storage culture on
concentration of compound was determined by the an agar slants using aseptic techniques. Shake it
following formula: vigorously  and  then  placed  this  culture  in shaker for

% inhibittion of fungal growth = Linear growth in test red-skinned potato (Solanum tuberosum), washed it with
tube/Linear growth in control × 100 water and then soaked it in bleach (Chlorox ) for few

Antioxidant Bioassay (DPPH Radical Scavenging agar (Difco) in 100 ml of water for one sample and
Activity): The free radical scavenging activity of the autoclaved. Agar was poured in petri plates and allowed
extracts was measured in term of hydrogen donating or them to solidify in laminar flow hood. Meanwhile, took
radical scavenging activity of the stable radical 1, 1- potato out of bleach and bore out cylinder on sterile tray
diphenyl-2- picrylhydrazyl (DPPH) free radical was then cut cylinders into small discs. Placed five discs on
determined by the method described by Braca et al., 2001. each petri plate and pressed these discs gently. Added
Test extract and DPPH was dissolved in methanol and one drop of 0.05 ml of sample prepared inocculum per
kept in dark for 30 minutes. Plant extract (0.1 ml) was potato disc then sealed the edges of petri plates with
added to 3ml of a 0.004% methanol solution of DPPH and parafilm and kept these plates in dark at 27°C for 15-21
absorbance at 517nm was determined after 30 min, blank days. Lugol’s iodine solution (5 g iodine, 10 g Potassium
reading was taken by methanol and control was calculated iodine, mixed in 85 ml distilled water) was applied on each
by measuring the absorbance of DPPH solution through disc before counting tumors, as this solution distinguish
spectrometer. tumor and non tumor cells. Count the tumors after

The percentage inhibition activity was calculated by mentioned time and calculated percentage inhibition of
following formula [18]. tumor by using formula:

% scavenging DPPH free radical =100 x (1 – AE / AD) %age inhibition of tumor cells = 100 – (Average number

Where AE is absorbance of the solution, when extract has 100 (McLoughlin and Rogers, 1998).
been added at a particular level and AD is the absorbance
of the DPPH solution with nothing added, without extract RESULTS AND DISCUSSION 
(control).

Brine Shrimp Lethality Bioassay for Cytotoxicity: 20 mg residing in rural communities prefer to cure themselves by
of plant extract was dissolved in 2 ml of methanol. From these medicinal plants because these are safe drugs and
this stock solution took 5 µl, 50 µl and 500 µl and poured have fewer side effects on human body. Datura inoxia
in marked vials (3 vials per concentration) to get Mill., Solanum surrattense Burm. f. and Withania
concentration 10, 100, 1000 ppm respectively. Solvent was somnifera (L.) Dunal are commonly used by the people of
allowed to evaporate over night. After it, added sea salt this country in different ailments [20].

50

48  hours below 30°C. Assay was performed by taking

TM

minutes. Agar was prepared 1.5% by adding 1.5 g bacto

tumors of sample/ Average number tumors of control) x

Pakistan is diverse in medicinal plants and the people
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Fig. 1: Antioxidant activity of Datura inoxia Mill (.)., activity of Withania somnifera (L.) Dunal against
Solanum surrattense(S.S.) and Withania Bacillus subtilis (B.S.), Staphylococcus aureus
somnifera (L.) Dunal (W.S.) through DPPH (S.A.), Vibrio cholera (V.C.), Enterobacter

Fig. 2: Zones  of  inhibitions  (mm) showing are presented in Figure 2, 3 and 4. Each extract showed
Antimicrobial activity of Datura inoxia Mill. considerable  activity  against  seven bacterial strains.
against Bacillus subtilis (B.S.), Staphylococcus The  three plants showed nearly similar antimicrobial
aureus (S.A.), Vibrio cholera (V.C.), Enterobacter effect against Gram positive and Gram negative bacterial
aerogenes (E.A.), Klebsiella pneumonia (K.), strains Staphylococcus aureus was less sensitive to the
Agrobacterium tumefaciens (Ag.) and extract of Datura inoxia Mill. and Withania somnifera (L.)
Escherichia coli (E.C.) Dunal compared with other bacterial strains. Most

Fig. 3: Zones of inhibitions (mm) showing Antimicrobial reported by Owais et al. who used different kinds of
activity of Solanum surrattense Burm. f. against extracts( aquas and alcoholic) for different parts (roots
Bacillus subtilis (B.S.), Staphylococcus aureus and leaves) of Withania somnifera against different
(S.A.), Vibrio cholera (V.C.), Enterobacter pathogenic bacteria and found the methanolic extract out
aerogenes (E.A.), Klebsiella pneumonia (K.), of variety of solvents have maximum inhibitory action
Agrobacterium tumefaciens (Ag.) and against a number bacterial strains including Salmonella
Escherichia coli (E.C.) typhimurium [21].

Fig. 4: Zones of inhibitions (mm) showing Antimicrobial

aerogenes (E.A.), Klebsiella pneumonia (K.),
Agrobacterium tumefaciens (Ag.) and
Escherichia coli 

Fig. 5: Anti tumor activity of Datura inoxia Mill. (E, F),
Withania somnifera (L.) Dunal (D)

Results of antibacterial activities of screened plants

prominent activity was shown by Datura inoxia Mill. at
the concentration of 15mg/ml against Klebsiella
pneumonia ( 8mm inhibition zone) and Escherichia coli
(9mm inhibition zone) compared to standard antibiotic
Doxycycline.

Withania somnifera (L.) Dunal also showed best
activity against Escherichia coli, Enterobacter
aerogenes and Vibrio cholera. Solanum surrattense
Burm. f. exhibited considerable activity against all the
seven strains. Similar results have been previously
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Table 1: Antifungal activity of Withania somnifera (L.) Dunal, Datura inoxia Mill. and Solanum surrattense Burm. f. against Aspergillus niger and
Aspergillus fumigates

Names of Plants Fungal strains used L.G.C. (mm) L.G.T. (mm) % Inhibition
Datura inoxia Mill. A. niger 115 30 74.0

A. fumigates 110 25 77.3
Solanum surrattense Burm. f. A. niger 115 80 30.5

A. fumigates 110 75 32.0
Withania somnifera (L.) Dunal A. niger 115 25 78.3

A. fumigates 110 57 48.2
Aspergillus niger - A. niger and Aspergillus fumigates- A. fumigates
L.G.C. (mm) = Linear Growth in Control (millimeter), L.G.T. (mm) = Linear Growth in Test (millimeter)

Table 2: Cytotoxic effect of methanolic extract of Datura inoxia Mill., Solanum surrattense and Withania somnifera (L.) Dunal on brine shrimps (Artemia
salinia)

Plant names Concentration used (ppm) No. of Shrimps used No. of Shrimps killed LD  Value (ppm)50

Solanum surrattense Burm. f. 1000 30 10 290
100 30 20
10 30 25

Datura inoxia Mill. 1000 30 11 131
100 30 17
10 30 18

Withania somnifera (L.) Dunal 1000 30 10 135
100 30 18
10 30 19

Table 3: Antitumor activities of Datura inoxia Mill., Solanum surrattense and Withania somnifera (L.) Dunal
Plant Name Average No. of Tumor at control Average No. of Tumor at Sample % age Inhibition
Solanum Surrattense 12 6 50
Datura inoxia 12 3 75
Withania somnifera 12 3 75

Other studies traced antibacterial activity for different shown in Figure (1) where the crude methanolic extracts
parts of Datura inoxia aqueous and organic extracts of the three plants were arranged in descending order as
against Gram-positive and Gram-negative bacterial stains. Solanum surrattense Burm (76%). f. Datura inoxia Mill
They  concoluded that the inhibition potential depends (68%) Withania somnifera (L.) Dunal (43%).
on  the plant part, solvent in which extraction done and Free radicals are drawn in many disorders like
the organism studied. [22]. Antibacterial activities of neurodegenerative diseases, cancer and AIDS.
Solanum surrattense extract was done in ethanol against Antioxidants due to their scavenging activity are useful
various bacterial species and showed bacteriostatic effect for the management of these diseases and this explains
at high concentration [23]. the curative effects of medicinal plants having antioxidant

Concerning the plants antifungal activity, results effect [24]. Considering the crude extracts of these plants
(Table 1) showed that the crude methanolic extract of the have plenty of constituents it becomes tough to praise
three plants exhibited reasonable antifungal activity. the antioxidant property selectively to any group of them
Datura inoxia Mill. has maximum potential against both without more investigations. 
fungal strains. Where it showed74% inhibition zone Screening the cytotoxic effect of these extracts, Brine
against A. niger and 77.3% against A. fumigates. Solanum shrimp is taken as reliable query for evaluation of
surrattense Burm. f. showed 30.5% inhibition zone against cytotoxic agent such as fungal, metals and pesticides
A. niger and 32% against A. fumigates. Methanolic plant toxins. Here in Brine shrimp lethality test (BSLT) was used
extract of Withania somnifera (L.) Dunal, showed 78.3% to investigate the toxicity of three medicinal plants namely
growth inhibition against A. niger and 48.2% inhibition Datura inoxia Mill., Solanum surrattense Burm. f. and
was against A. fumigates. Withania somnifera (L.) Dunal. (Table 2). Fractions of

Results   regarding   the   antioxidant  bioassay methanolic extracts of these plants were screened to
(DPPH radical scavenging activity) the free radical evaluate the cytotoxic potential of these plants. Results
scavenging activities of three medicinal plants were revealed  that  LD   value   of   Datura  inoxia   Mill  was50
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131ppm. While Withania somnifera (L.) Dunal. LD value 2. Liu, Y. and M.W. Wang, 2008. Botanical drugs:50

was 135 ppm. and Methanolic extract of Solanum
surrattense Burm. f. LD value was 290 ppm. Brine shrimp50

bioassay is a first step to find out anticancer drug. If a
plant extract has potential to produce a number of
cytotoxic secondary metabolites, it means that this might
be used for the synthesis of new anticancer drug.

In the antitumor bioassay Agrobacterium
tumefaciens was used. It is a Gram negative bacterial
strain that induce crown gall disease in plant species that
is a neoplastic disease induced by Ti plasmid produced
by this bacterium. This Ti plasmid contains genetic
information (T. DNA). T. DNA cause autonomous tumor
in plants through erosions. In potato disc bioassay the
carcinogenic Agrobacterium tumefaciens is examined
against plant extract for screening its antitumor activity.
(Table 3). Results revealed that Agrobacterium
tumefaciens is potent for the induction of tumor cells.
Datura inoxia Mill. and Withania somnifera (L.) Dunal
exhibited best activity (75% inhibition of tumor) while
Solanum surrattense Burm. f. showed modest activity
against tumor cells( 50%). Cytotoxic activity of these plant
crude extract were also exponentially good.

Recently, Vishal et al. recorded the anticancer
Properties of Highly Purified L-Asparaginase from
Withania somnifera L. against Acute Lymphoblastic
Leukemia. They carried out a comprehensive study for the
purification, categorization and in vitro cytotoxicity the
study showed high anticancer activity of the plant [25]
Also Datura inoxia leaf extract was examined in vitro
through induction of apoptosis in human colon
adenocarcinoma and larynx cancer cell lines. Also the
analyzed herbal extract was reported as curative agent for
various diseases, like hepatocarcinoma [26, 27].

This modest work threw light on some important
medicinal plants, having therapeutic ability and can
provide  a   novel   material   for  pharmaceutical
companies for further analysis to its phyto-chemical
ingredients to obtain new compounds effective against
pathogenic microbes and have less cytotoxic effects on
animal body. 
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