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Datura stramonium more commonly known as Jimson weed or thorn apple is a wide growing flowering
plant which has been employed by the local community to treat several ailments in Ethiopia. The
purpose of the present work was to assess the antibacterial activity of ethanol, methanol, acetone,
chloroform and water extracts of Datura stramonium leaf extracts using broth dilution and agar well
diffusion methods against human pathogenic bacteria. Chloroform extracts showed the highest zone of
inhibition against most of the tested bacterial strains at the concentration of 50 mg/ml. Water extracts
are not able to show any zone of inhibition against all tested bacterial strains as compared to other four
solvents used for extraction. Minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) were determined by standard methods. The MIC and MBC results range from 6.25
to 12.5 mg/ml. The present work shows that D. stramonium has maximum antibacterial activity against
Staphylococcus aureus (ATCC 25923; 18.2±2.1 mm) in the chloroform extract, while the minimum
antibacterial activity was recorded against Escherichia coli clinical isolate (8.2±1.8 mm) (acetone
extract). Chloroform extracts showed the highest zone of inhibition against most of the pathogenic
bacterial strains tested as compared to the other solvents used for the extraction. In this study, D.
stramonium leaf extracts showed considerable antibacterial activity that sustains the local residential
area which uses this plant to treat bacterial and fungal infections, hence leading to the conclusion that,
this plant would serve as sources of antimicrobial agents to obtain the best treatment alternatives for
the infective disease. Further investigation of this potential antibacterial agent is required, especially
using chloroform as an extraction solvent to precisely demonstrate the antimicrobial effects of the
plant.
Key words: Antibacterial activity, Datura stramonium, minimum bactericidal concentration (MBC), minimum
inhibitory concentration (MIC), zone of inhibition.

INTRODUCTION
Plants are rich in a broad diversity of secondary
metabolites such as tannins, alkaloids, terpenoids and
flavonoids that have been set up to exhibit antimicrobial,

antioxidant, anti-infectious and antitumor activities
(Kirtikar and Basu, 1994; Gupta et al., 2010). The
demand for the medicinal plant is increasing in both

502

J. Med. Plants Res.

developed and producing rural areas due to the
affordability, reliability, accessibility and low side effects
in therapeutic use have made their recognition worldwide.
During the past ten years, infectious diseases have
been listed as the cause of destruction of millions of lives
throughout the globe, particularly in the developing
countries (Sharma et al., 2013). To treat these diseases,
the modern treatment mechanisms have continuously
been facing a problem due to associated side effects.
Several pathogens have evolved immunity to multiple
antibiotics as a result of the mutagenic characteristics of
the bacterial genome, rapid multiplication, and
transformation of bacterial cells. Consequently, numerous
surveys have been carried on in search of medicinal
plants having better antibacterial effects against
pathogens (Kumar et al., 2007).
In Ethiopia, there are nearly 1000 medicinal plants that
constitute about 10% of the entire flora available in the
state (Abreham et al., 2015). For several years, the bulk
of these plant materials has been employed by the local
community as an alternative medicine to treat many
diseases, even though most of them are not well
characterized scientifically (Geleta et al., 2015).
Datura stramonium is mostly available in tropical and
temperate regions and belongs to the family, Solanaceae
(Tariq et al., 1989). D. stramonium contains tropane
alkaloids such as scopolamine, atropine and
hyoscyamine. As a result of the presence of these
significant biomedical components, D. stramonium is
considered to be important in treating heart disease,
dental and skin infections, ulcer, asthma (Boumba et al.,
2005), bronchitis, Leucoderma, fever and piles, sinus
infections; it has antimicrobial, anticholinergic (Taha and
Mahdi, 1984; Diker et al., 2007; Sharma and Sharma,
2010), anti-inflammatory, anti-fungal (Akinyemi et al.,
2005; Giadado et al., 2007; Bouzidi et al., 2011),
antioxidant, hypolipidemic, anti-inflammatory, antirheumatoid and hypoglycemic properties (Tariq et al.,
1989; Gharaibeh et al., 1988; Rasekh et al., 2001;
Couladis et al., 2003).
The present work aimed to test the antibacterial activity
of D. stramonium leaf extracts against the standard and
clinical isolate pathogenic microorganisms.
MATERIALS AND METHODS

Preparation of plant extracts
D. stramonium leaves were ground to a fine powder using an
electronic grinder. The solvents used for extraction were ethanol,
methanol, acetone, chloroform and distilled water. Approximately,
100 g powder was blended with 300 ml of each solvent. Orbital
shaker was used for the extraction purpose in which the sample
was subjected to continuous shaking for 3 successive days. The
sample was then filtered out using Whatman No. 1 filter paper, then
the filtrate was evaporated using a rotary evaporator under reduced
pressure at 4°C. The extract was pooled and dried in vacuo and
stored at 4°C in a refrigerator until screened for antibacterial
activity. The stock solution was prepared by taking 100 mg/ml in
50% dimethyl sulfoxide (DMSO), mixed with vortex and stored at
4°C until use in the refrigerator.
Preparation of test microorganisms
The bacterial strains, Escherichia coli (ATCC 25922),
Staphylococcus aureus (ATCC 25923), Streptococcus pneumoniae
(ATCC 63), E. coli (clinical isolate), Klebsiella pneumoniae (clinical
isolate) and S. pneumoniae (clinical isolate) were used. Permission
and approval to use clinical isolates was obtained from the ethical
clearance board of the University of Gondar Hospital.
Microorganisms were grown on nutrient agar at 37°C for 24 h.
Standards 0.5 McFarland was prepared by acquiring up to 4
colonies in the normal saline solution according to standard
operations.
Antibacterial activity assay
Agar well diffusion method was employed to assess the
antibacterial activity of D. stramonium ethanol, methanol, acetone,
chloroform and water extracts against the human pathogenic
bacteria (Taye et al., 2011). The overnight bacterial culture was
taken to prepare the inoculums and adjust to 0.5 McFarland
standard in 0.9% autoclaved normal saline. The Muller Hinton agar
medium was prepared and autoclaved at the 121°C for 15 min. The
media were poured into each Petri dish and set aside to solidify
under the laminar hood. After solidifying the media, the sterile
cotton swab was used to spread the inoculums throughout the
medium uniformly. Wells were made using a 6 mm diameter cork
borer. Then, 100 µl of each extract adjusted to the same
concentration (50 mg/ml) was totaled to a respective well.
Vancomycin (30 µg/disc) and chloramphenicol (30 µ g/disc) were
practiced as a positive control, while DMSO 50% was applied as a
negative control. The agar plate was allowed to rest for 1 h under
the laminar hood and incubated later at 37°C for one daytime. The
sensitivity of the test microorganisms was found by assessing the
diameter of the zone of inhibition in which significant susceptibility
was taken as ≥ 7 mm in diameter. All experiments were executed in
duplicate and repeated three times.

Collection

Determination of minimum inhibitory concentration (MIC)

D. stramonium leaves used in this study were gathered from
different regions of Gondar town. The plant was authenticated by
the Department of Biotechnology, University of Gondar, Gondar,
Ethiopia. It was rinsed with tap water and dried at room
temperature.

The minimum inhibitory concentration (MIC) was determined for the
extracts that inhibited the growth of testing bacteria in the
concentration of 50 mg/ml and for the extracts which showed a
zone of inhibition ≥ 7 mm in diameter. Agar well diffusion and
microtube dilution methods were used to perform MIC test. In agar
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Table 1. Mean inhibition zone of five solvent extracts of D. stramonium at concentrations of 50 mg/ml on different test bacteria.

Test organism
S. aureus (ATCC 25923)
E. coli (ATCC 25922)
S. pneumoniae (ATCC 63)
E. coli (clinical isolate)
K. pneumoniae (clinical isolate)
S. pneumoniae (clinical isolate)

Water
extract
0.0
0.0
0.0
0.0
0.0
0.0

Inhibition zone(mm) Mean±S.D
Ethanol
Methanol
Acetone
extract
extract
extract
16.5±2.4
14.6±2.3
16.5±2.6
12.7±1.7
16.7±1.4
15.7±1.7
14.9±1
9.1±1.2
9.2±1.6
8.2±1.8
12.3±1.8
8.5±1.6
11.9±2

well diffusion method, double serial dilution was applied from 50
mg/ml to get 1:2, 1:4, 1:8, 1:16, 1:32 and 1:64 in order to get 25,
12.5, 6.25, 3.125,1.56 and 0.78 mg/ml concentration of extracts,
respectively, using 50% DMSO. Next, 100 µl of the extract was
added to the wells on Muller Hinton agar and then MIC
concentration was identified. In microtube dilution method, a similar
principle was applied except dilution performed in 1 ml of nutrient
broth. To each labeled concentration, a 30 µl of a standard
suspension of test microorganisms was added. The controls were
developed without any test microorganisms inoculated. The
microtube was incubated at 37°C for 24 h. The existence of growth
was examined by checking the turbidity of bacteria on each tube
before and after inoculation and the results were compared with the
control tube.

Minimum bactericidal concentration (MBC)
Dilutions having no visually detectable growth were taken and
subcultured on Muller Hinton agar to perform MBC and then
incubated for 24 h at 37°C. Ultimately, the outcomes with no visible
growth were taken as MBC values.

Data analysis
All data were analyzed using SPSS version 20 and the results are
presented as means±standard deviations. Analysis of variation
(ANOVA) was employed to define the significant differences
between test microorganisms. The statistical significance was
determined when P values are ≤ 0.05.

RESULTS
Antibacterial activity of D. stramonium using 50 mg/ml
concentration of five extracts was measured. The results
are presented in Table 1. There was no antibacterial
activity observed against all tested microorganisms using
water as the extraction solvent. Ethanol extract did not
inhibit the growth of E. coli (ATCC 25922) and S.
pneumoniae clinical isolate. However, ethanol extract
inhibited the rest tested bacteria with inhibition zone
ranging from 9.1 to 16.7 mm. Methanol extract inhibited
all tested bacteria strains with the exception of E. coli
(ATCC 25922) and K. pneumoniae clinical isolate. On the
other hand, acetone extract inhibited tested pathogenic
microorganisms with the exception of K. pneumoniae

Control
Chloroform
extract
18.2±2.1
13.7±2.1
14.6±1.5
16.2±1.1
17.5±1.6
11.3±1.8

V30

C30

17
27
21
20
19
18

20
24
23
19
16
22

clinical isolate. The chloroform extract inhibited all
pathogenic microorganisms investigated with the highest
inhibition zone for most tested microorganisms. As
compared to methanol and acetone extracts, ethanol
extract showed higher (P <0.05) inhibition zone against
bacterial strains investigated in this study.
The highest inhibition zone of ethanol extract (16.7
mm) was recorded for S. pneumoniae (ATCC 63) and S.
aureus (ATCC 25923) (16.5 mm). While the maximum
zone of inhibition of methanol extract was received from
S. pneumoniae (ATCC 63) (15.7 mm), S. pneumoniae
clinical isolate showed the lowest zone of inhibition (8.5
mm). On the other hand, the highest zone of inhibition
using acetone extract was recorded for S. aureus (16.5
mm), while E. coli clinical isolate showed the lowest zone
of inhibition which was 8.2 mm. Using chloroform extract,
the maximum zone of inhibition was recorded for S.
aureus (ATCC 25923) (18.2 mm), while the minimum
zone of inhibition was obtained for S. pneumoniae clinical
isolate (11.3 mm).
Vancomycin (30 µg/disc) and chloramphenicol (30
µg/disc) standard antibiotics were applied as positive
control while 50% DMSO was applied as a negative
control. Chloroform extract showed highest inhibition
zone (18.2 mm) for S. aureus (ATCC 25923) as
compared to Vancomycin (17 mm). In the same extract,
K. pneumoniae clinical isolate showed better zone of
inhibition (17.5 mm) than chloramphenicol (16 mm).
The MIC of D. stramonium extracts was determined by
agar dilution method. The ethanol extract showed MIC of
6.25% with the exception of E. coli clinical isolate and S.
pneumoniae clinical isolate that showed 12.5%. Methanol
extract gave 12.5% MIC for E. coli and K. pneumoniae
clinical isolates, while the rest tested microorganisms
showed 6.25%. In the case of acetone extract, S. aureus
(ATCC 25923), S. pneumoniae (ATCC 63) and S.
pneumoniae clinical isolates showed 6.25% MIC, while
the rest showed 12.5% MIC. Chloroform extracts gave
6.25% MIC for all microorganisms tested with the
exception of E. coli clinical isolate that showed 12.5%
MIC (Table 2).
The MBC of ethanol extract against all tested
microorganisms was 6.25% except E. coli and

504

J. Med. Plants Res.

Table 2. MIC of ethanol, methanol, acetone, and chloroform extracts of D. stramonium against tested
bacteria.

Test bacterial organism
S. aureus (ATCC 25923)
E. coli (ATCC25922)
S. pneumonia (ATCC 63)
E. coli (Clinical Isolate)
K. pneumonia (clinical Isolate)
S. pneumonia (clinical isolate)

25%
-/ - /- /-/ - /- /-/ - /- /-/ - /- /-/ - /- /-/ - /- /-

Ethanol / Methanol / Acetone / Chloroform
12.5%
6.25%
3.12%
+/ +/ + /+
-/ - /- /-/ - /- /+/ +/ + /+
-/ - /- /-/ - / +/+/ +/ + /+
-/ - /- /-/ - /- /+/ +/ + /+
-/ - /- /-/ + /+ /+
+/ +/ + /+
-/ - /- /-/ + /+ /+/ +/ + /+
-/ - /- /+/ - /- /-

14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%

Ethanol

S. pneumoniae
(clinical isolate)

K. pneumoniae
(clinical isolate)

E.coli (clinical isolate)

S. pneumoniae (ATCC
63)

E.coli(ATCC 25922)

Methanol

S. aureus (ATCC
25923)

Hundreds

+ and - indicates the availability and absence of growth.

Acetone
Chloroform

Figure 1. D. stramonium MBC of ethanol, methanol, acetone and chloroform extracts against selected pathogenic
bacteria.

S. pneumoniae clinical isolates that showed 12.5% MBC.
On the other hand, methanol extract showed MBC of
6.25% against E. coli (ATCC 25922), K. pneumoniae
clinical isolate and E. coli clinical isolate, 12.5% MBC was
observed for S. aureus (ATCC 25923), S. pneumoniae
(ATCC 63) and S. pneumoniae clinical isolate
microorganisms. However, acetone extracts showed
6.25% against S. aureus (ATCC 25923), S. pneumoniae
(ATCC 63) and S. pneumoniae (clinical isolate). The rest
tested microorganisms showed 12.5% MBC. Moreover,
chloroform extracts exhibited 6.25% minimum bactericidal
concentration against in all the tested microorganisms
with the exception of E. coli clinical isolate that showed
12.5% MBC (Figure 1).

DISCUSSION
The purpose of traditional medicine by local communities

is attributed to its accessibility and price effectiveness
and thus, the use of herbal medicine is nowadays
becoming increasingly more popular in the globe.
Medicinal plants constitute an efficient beginning for both
traditional and advanced medical specialty. Approximately,
80% of people from developing countries use traditional
medicine as primary health care (Eloff, 1998).
Consequently, such plants should be investigated in a
broad range to better see their properties, safety and
efficacy. Over the years, the World Health Organization
(WHO) recommended that countries should cooperate
with traditional medicine with a survey to identify and
exploit aspects that provide secure and efficient remedies
for ills of both microbial and non-microbial origins (WHO,
1978).
The significance of plant extracts and phytochemicals,
both with known antimicrobial properties can be of great
significance in therapeutic treatments. A routine of
surveys has been previously conveyed in different states
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to prove such efficiency (Ikram and Inamul, 1984;
Almagboul et al., 1985; Artizzu et al., 1995). Various
plants have been employed as a result of their
antimicrobial traits, which are due to compounds
synthesized in the secondary metabolism of the flora.
In the present study, antibacterial activities of D.
stramonium leaf extracts using 5 extracts as extraction
solvents have been conducted against the standard and
clinical isolate human pathogenic microorganisms.
As per the research, there was no previous work
conducted to validate D. stramonium leaf extracts using
the patterns used in this research in Ethiopia. In the data,
water extracts did not show any antibacterial activity
against tested pathogenic microorganisms which are
supported by previous findings that used water as an
extraction solvent for finding active antibacterial
components (El safey and Salah, 2011).
The current study shows that leaf extracts of D.
stramonium inhibited the growth of human pathogenic
bacteria S. aureus (ATCC 25923) E. coli (ATCC 25922),
S. pneumoniae (ATCC 63), E. coli (clinical isolate), S.
pneumoniae (clinical isolate) and K. pneumoniae (clinical
isolate) which is in line with the outcomes obtained by
Obi et al. (2002).
The leaf extracts of D. stramonium showed
antibacterial activity against E. coli and K. pneumoniae
which is compatible to Adebayo et al. (1989) who found
high antimicrobial activity against those microorganisms.
In addition, higher antibacterial activity was obtained
against S. pneumoniae (ATCC 63) and S. aureus (ATCC
25923) and lower antibacterial activity against E. coli
clinical isolate which is partially in line with the results
obtained by Benito et al. (2011) who found higher
antibacterial activity against S. aureus (ATCC 25923) and
E. coli (ATCC 25922) and E. coli clinical isolate.
Moreover, D. stramonium extracts showed lower
antibacterial activity against E. coli clinical isolates which
is supported by the results of Eftekhar et al. (2005).
Antibacterial activity of D. stramonium leaf extracts is
due to the presence of phytochemicals that includes,
flavonoids, phenols, tannins, saponins, sterols and
alkaloids. Because of the presence of these fundamental
biomedicals, D. stramonium is considered as treasured
medicine and useful in the treatment of many diseases.
Phytochemical constituents in the plant sample are
known to be biologically active compounds and they are
responsible for different activities such as, antimicrobial,
antioxidant, antifungal and anticancer (Hossain and
Nagooru, 2011; Powar and Powar, 2016).
The classes of alkaloids are among the major poisons
known. Aside from being vicious, some alkaloids have
also been shown to be useful in correcting renal
disorders (Fluck, 1973; Konkwara, 1976). The present
work shows that D. stramonium has maximum
antibacterial activity against S. aureus (ATCC 25923),
18.2 mm (chloroform extract) while the minimum
antibacterial activity was recorded against E. coli
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clinical isolate (8.2 mm) (acetone extract).
Conclusion
In the present work, the antibacterial activity of D.
stramonium leaf with 5 different solvents was
investigated. Results of this study indicate that D.
stramonium possesses considerable antibacterial activity
that supports the use of the flora in the traditional scheme
of medicine for the handling of several diseases.
However, advance studies are required to identify and
characterize the bioactive compounds responsible for the
activity so that, the plant can be used as a natural
antimicrobial agent. The presence of secondary
metabolites in single or in combination with others could
be responsible for the antibacterial activity of the plant.
Extracts obtained from D. stramonium in this study
were tested only against bacteria and further
investigation is necessary to validate against fungal
species since the local community uses the leaf of this
plant to treat bacterial and fungal infections. Further
investigation of this potential antibacterial agent by other
researchers is recommended with similar and different
forms of pathogenic microorganisms to precisely
demonstrate the antimicrobial effects of the plant.
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