Effect of different solvent extracted samples from the leaves and fruits
of Datura stramonium on the growth of bacteria and fungi
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Abstract: Different solvent extracted samples from the leaves and fruits tissues of D. stramonium were tested against
five pathogenic microorganisms by disc diffusion susceptibility method using 1, 2 and 3mg disc™ concentrations.
Methanol and chloroform extracted fractions from both leaves and fruits measured good growth inhibition of all the
tested microorganisms at all concentrations. Bacillus subtilis was very resistant to n-butanol and aqueous extracted
fractions of fruits tissues at all the tested three concentrations. The growths of Pseudomonas aeruginosa and Klebsiella
pnuemonia were efficiently reduced by all the solvent extracted fractions from the fruits while aqueous fraction was
unable to restrain the growth of Bacillus subtilis. The growth of Candida albicans was effectively reduced by aqueous
extracted fraction from the leaves tissue at the highest concentration. Maximum growth reduction of (77%) was shown
by chloroform extracted fractions from the leaves against Klebsiella pneumonia at 3mg disc™ concentration. Minimum
zone of inhibition (35.4%) was measured by n-butanol extracted fractions from the leaves against Pseudomonas
aeruginosa at the lowest concentrations of 1mg disc™. In case of leaves the most vulnerable bacteria was Bacillus subtilis
while in case of fruits Klebsiella pneumonia was the most susceptible while Bacillus subtilis was the most resistant one.
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INTRODUCTION

Throughout the world antibiotic resistance is of great
interest (Westh et al., 2004). In recent years, because of
unsystematic use of commercial antimicrobial drugs for
the treatment of contagious diseases, increase in multiple
resistances in humans is observed from various sources.
The search and screening of plants, their extracts and
products reveled that higher plants show significant
medicinal activity and are a great source of antibiotic
prototypes (Afolayan, 2003). Many studies indicated that
herbal plants contain many bioactive and antibiotic
compounds (Basile et al., 2000). Traditional healing
systems all over the globe that utilize herbal medicines
are a huge blast for the discovery of novel antibiotics
(Okpekon et al., 2004). Various traditional remedies have
produced certain compounds that are effective against
antibiotic-resistant bacterial species (Kone et al., 2004).
However, results obtained from the previous study
indicated that traditional health systems require more
research (Romero et al., 2005). As a result the scope of
pharmacological studies tremendously increased which
leads to the synthesis of more powerful drugs with
reduced toxicity and side effects (Ebana et al., 1991).

Infectious diseases are the leading cause of death
worldwide. The microbes are getting challenging against
known antibiotics which have become a worldwide
concern. This antibiotic resistance leads to emergence of
multi drug resistant pathogens which is a great threat to
the efficiency of many existing antibiotics (Parekh and
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Chanda, 2007). Research has shown that Gram positive
bacteria are more prone to plants extracts compared to
Gram negative bacteria (1999; Parekh and Chanda, 2006).
Such differences may be due to the fact that Gram
negative bacteria contain multiple layer cell wall while
the cell wall of Gram positive bacteria is single layered.

Plants possess different bioactive compounds such as
alkaloids, flavonoids, saponins, phenols tannins which
have shown good antimicrobial activity against different
microbes (Bakht et al., 2013 a, b; 2014 a, b, ¢; 2015; 2017
a,b,c,d; Amjad et al., 2016; Wajid et al., 2016; Bilal et al.,
2017). For the identification of therapeutic effects,
extracts of different medicinal plants have been tested and
these extracts act as sources of therapeutic effects, As a
result several natural products have been accepted as new
antibacterial drugs, although there is an imperative desire
to categorize some new substances that are dynamic
towards resistant pathogens (Ayaz et al., 2017; Cragg et
al., 1997). Novel sources of antimicrobial agents with
accurate mechanism of action are probably obtained from
some plants as natural products (Hamil et al., 2003;
Machado et al., 2003; Motsei et al., 2003; Barbour et al.,
2004). Conversely many infectious diseases are healed by
many therapeutic agents which shows that plant origin
antimicrobials are not linked with adverse effects (Iwu et
al., 1999).

Datura belongs to the family Solanaceae (the nightshade
family) containing about 2,400 species (Siegel, 1989).
Some of the most common manes of datura includes
crazed stinkweed, thorn apple, angel’s trumpet, Jimson
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weed, Devil's apple and nightshade (Avery, 1959; Heiser,
1969). D. stramonium is a most important medicinal
plant. Traditionally it has an important medicinal value
throughout the universe. For the treatment of different
diseases the leave and seeds of Datura are important. The
leaves and stem of D. stromonium contain highest content
of scopolamine and  hyoscyamine. In  many
pharmacopeias these compounds were included because
of their anticholinergic actions. Variety of alkaloids such
as scopolamine hydrobromide, atropine and hyoscamine
are also present in D. stramonium (lvancheva, 2006)
which has shown antimicrobial activity. Darura contains
atropine active ingredient of tropane alkaloids which is
used as hallucinogen (Banso, 2006). For the treatment of
skin disorders leaves of D. stramonium are mixed with
mustard oil. Juice obtained from the flower petals is used
to cure ear pain. Seeds are effective to relieve asthma,
fever and cough and for narcotic purposes (Khan et al.,
2013). Its roots and shoot extracts show high anti-
microbial activities anti-fungal (Gul et al., 2012). Keeping
in view the medicinal importance of D. Stramonium the
present research work was carried out to investigate the
antibacterial and antifungal activity of different solvent
extracted samples from the leaves and fruits of D.
stramonium through disc diffusion assay and to compare
antimicrobial activity of different solvent extracted
samples from the leaves and fruits of D. stramonium

MATERIALS AND METHODS

Plant material collection

The plant parts (leaves and fruits) of D. stramonium were
collected from the Farms of The University of Agriculture
Peshawar, Pakistan. Plant material was washed
thoroughly with distilled water in order to make it dirt and
dust free. The plant material was dried under shade at
room temperature for 15-18 days. Grinding was done by
electric grinder in order to make it pulverized.

Crude extract preparation

The powdered plant material i.e., leaves and fruits (500
gm each) were soaked in 4 liters of commercial grade
methanol for 10 days. Continuous shaking was done for
the complete dissolution of the bioactive compounds into
methanol. Filtration of the soaked plant material was done
by using Whatman No. 1 filter paper. The residue which
remained was again soaked in fresh methanol and
filtration was done. The whole process was repeated four-
five times and pooled together all the methanolic filtrates.
Drying of the filtrate was carried out under reduced
pressure using rotary evaporator at 45°C. The dried
methanolic extract was then divided into two fractions;
one fraction was used as crude methanolic extract and the
other was fractioned with chloroform, ethyl acetate, n-
butanol and water.

Fractionation of crude methanolic extract
Hundred grams each of the crude methanolic extract from
leaves and fruits was added into 450 ml distilled water in

seperatory funnel. The mixture was added to chloroform,
slowly shaken and allowed to stand for 15-18 min until
two separate layers were formed. The upper chloroform
layer was collected and the process was repeated four
times by adding fresh chloroform to aqueous fraction.
Chloroform fractions were combined together, dried
under reduced pressure using rotary evaporator at 45°C.
The same procedure of fractionation was followed for
ethyl acetate and n-butanol. The last fraction of aqueous
phase was dried under reduced pressure in rotary
evaporator at 45°C (Bakht et al., 2017 a).

Disc diffusion susceptibility assay for antibacterial
activity

For culturing and growth of bacteria to carry out disc
diffusion assay, nutrient agar media (HiMedia
Laboratories Pvt. Ltd.) was used. Nutrient broth was used
for shaking, incubation and standardization of different
microorganisms. Media was prepared as described by
Bakht et al. (2011 a). Antibacterial activity of the extracts
was evaluated by the methods of Bauer et al. (1966) and
antifungal by Ramadas et al. (1998). Stock solutions of
the different extracts were prepared in sterile DMSO. The
plates were inoculated using microbial inoculums (a
standardized inoculums 1-2 x 107 CFU ml* 0.5
McFarland Standard) under sterile conditions. Three discs
of Whatman No. 1 filter paper (6 mm diameter) were
placed on the petriplates using sterilized forceps. Three
volumes i.e., 6, 12 and 18 ul from each stock solution
were applied on discs respectively corresponding to three
concentrations of the extracts i.e. 1, 2 and 3 mg disc™.
The plates were labeled, properly sealed by parafilm and
incubated at 37 °C for 24 hours. Antibiotics were used as
positive control while DMSO as negative control. After
incubation, zone of inhibition was measured in
millimeters in comparison with positive control. The same
procedure was repeated for each micro-organism. The
percent (%) inhibition was finally calculated by the
following formula

Zoneof inhibition of sample (mm) «100 Posi

Zoneof inhibition of standard (mm)

% inhibition =

tive controls
For Gram-positive bacteria; Ciprofloxacin 50pug per 6ul
For Gram negative-bacteria; Ciprofloxacin 50ug per 6ul

Negative control
DMSO was used as negative control.

Microorganisms tested

Antibacterial activity of different solvent extracted
samples was tested against different bacterial and fungal
strains (table 1).

STATISTICAL ANALYSIS

The experiment was repeated in triplicate and MSTAT
computer software was used for the analysis of the data.
Least Significant Difference (LSD) test was employed
upon obtaining significant difference at p<0.05 (Steel et
al., 1997).

178

Pak. J. Pharm. Sci., Vol.32, No.1, January 2019, pp.177-184



Table 1: Microbial strains used during the experiment

Jehan Bakht et al

Microbial Species | Gram strain type | Details of the Microbial strains used

K. pneumonia Negative Clinical isolate obtained The Department of Microbiology, Microbiology,
Quaid-1-Azam University Islamabad Pakistan

P. aeruginosa Negative ATCC #9721

B. subtilis Positive Clinical isolate obtained The Department of Microbiology, Microbiology,
Quaid-1-Azam University Islamabad Pakistan

E. coli Negative ATCC # 25922

C. albicans ATCC # 10231. Plant Pathology Department, The University of
Agriculture Peshawar KPK Pakistan

RESULTS

Antibacterial and antifungal activity of different solvent
extracted samples from the leaves of D. stramonium

The anti-bacterial activity of crude methanolic,
chloroform, ethyl acetate, n-butanol and aqueous extracts
from the leaves of D. stramonium against B. subtilis by
disc diffusion assay is shown in fig. 1. The data revealed
that all solvents extracted samples decreased the growth
of B. subtilis at higher concentration with significant zone
of inhibition. The data further suggested that B. subtilis
showed highest susceptibility to crude methanol,
chloroform, ethyl acetate and aqueous extracted fractions
measuring highest inhibitory activity of 68% at
concentration of 3 mg disc® followed by n-butanol
extracted samples at concentration of 3 mg disc™
measuring 63% ZI. These extracts were also active at 1
and 2 mg discs® against the tested microbe when
compared with other samples and controls. The
antibacterial activity of different solvent extracted
samples from the leaves of D. stramonium against
Escherichia coli is shown in fig. 2. The data indicated that
chloroform extracted fractions showed highest growth
reduction of 64.5% against E. coli at the highest
concentration of 3 mg discs™ followed by 58% and 42%
Zl at 2 and 1 mg discs™ respectively compared to other
samples and controls. Good activity was also shown by n-
butanol extracted fractions measuring 62% ZI at 3 mg
disc. Analysis of the data also revealed that reasonable
activity was shown by methanol and aqueous extracts
showed average activity of 55% at 3 mg disc™, while
lowest activity was recorded for ethyl acetate extracted
samples (35.4% ZI) at 1 mg disc™.
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Fig. 1: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the leaves of D. stramonium against B.
subtilis by disc diffusion assay (Bar shows LSD at
p<0.05).

Fig. 3 reveals the antibacterial activity of different solvent
extracted samples from the leaves of Datura plant against
K. pneumonia. Analysis of the data indicated that
maximum inhibitory activity was shown by chloroform
extracted fractions measuring 77% ZI at concentration of
3 mg disc™ followed by 52.5% and 46% ZI at 2 mg and 1
mg disc respectively of the same sample when compared
with controls. It is also clear from the data that 76% and
72% inhibitory zone was shown by ethyl acetate and n-
butanol extracted fractions at the highest concentration of
3 mg disc compared to controls and other samples.
Crude methanolic and aqueous extracts showed moderate
activities of 69% and 68.1% ZI respectively at 3 mg disc
! Results indicated that these samples also showed good
results at 1 and 2 mg disc™’. The antibacterial activity of
different solvent extracted samples obtained from the
leaves against P. aeruginosa is shown in fig. 4. The data
indicated the maximum activity of 82% was measured by
chloroform extracted fraction at concentration of 3 mg
disc™ followed by ethyl acetate extracted fraction having
79% inhibitory zone at the same concentration against P.
aeruginosa. The data also suggested that n-butanol
extracted samples showed moderate activities at 3 mg
disc™ (75% ZI).when compared with other samples and
control. On the other hand, aqueous extracts and crude
methanol showed average activity of 64.5% ZI at 3 mg
disc concentration. These results clearly indicate that
good results were recorded against all extracted samples
at 2 and 3 mg disc ™ against P. aeruginosa.

The antifungal activity of crude methanolic, n-hexane, n-
butanol, ethyl acetate and aqueous extracts from the
leaves of D. stramonium against C. albicans is presented
in fig. 5. The data implied that C. albicans showed
highest susceptibility to aqueous extracted fraction having
maximum ZI of 74% followed by 72% and 57.1%
inhibitory zones at 2 and 1 mg disc™ respectively
compared with other samples and controls. The data also
revealed that good inhibition activities were shown by
crude methanol and chloroform extracted samples
measuring 69% and 65.4% at 3 mg disc™ concentrations
respectively. Maximum activity was also revealed by n-
butanol extracts (63% ZI) followed by ethyl acetate
extracted samples which showed 60.3% ZI at 3 mg disc™.
fig. 6 presents the antibacterial activity of crude
methanolic, n-hexane, n-butanol, ethyl acetate and
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aqueous extracts obtained from the fruits of D.
stramonium against B. subtilis. The data indicated that B.
subtilis was highly susceptible to crude methanolic extract
measuring 41.3% zone of inhibition at the highest
concentration of 3 mg disc™ concentration followed by
32% and 22.5% ZI at 2 and 1 mg disc™ respectively. The
data also indicated that good activity was also measured
by ethyl acetate (40% ZI) at 3 mg disc™ concentration.
Lowest inhibition activities were measured by aqueous
extracted fractions measuring 20.6% ZI each at 1 mg disc”
! concentration. Moderate activity was shown by
chloroform extracted samples (36.5% ZI). N-butanol and
aqueous extracts showed zero activity at 1, 2 and 3 mg
disc™ concentrations when compared with other samples
and controls.
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Fig. 2: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the leaves of D. stramonium against E. coli
by disc diffusion assay (Bar shows LSD at p<0.05).

The antibacterial activity of crude methanolic, n-hexane,
n-butanol, ethyl acetate and aqueous extracts from the
fruits of D. stramonium against E. coli is illustrated in fig.
7. The data indicated that almost all solvent extracted
samples were effective against E. coli and showed
inhibition at all the three concentrations i.e. 1, 2 and 3 mg
disc™. Chloroform extracted samples showed highest
inhibition zone (40%) at 3 mg disc” followed by n-
butanol extracts having inhibition zone of 39.2% at the
same concentration when compared with other samples
and controls. The data also indicated that moderate
activities were shown by aqueous and crude methanolic
extracted samples measuring 38.1% and 38% ZI at 3 mg
disc™ concentration respectively compared to controls.
Ethyl acetate extracted samples showed minimum
inhibition zone of 37.5% at 3mg disc’. fig. 8
demonstrates the antibacterial activity of different solvent
extracted samples from the fruit against Gram negative
bacteria K. pneumonia. Analysis of the data revealed that
n-butanol extracted fractions showed maximum inhibition
zone of 72% at the highest concentrations of 3 mg disc™.
The data further suggested that ethyl acetate and crude
methanolic extracts also showed good activity of 48% and

41% ZI respectively at the highest concentration when
compared with controls and other samples. Aqueous
extracts showed moderate activity of 37% at 3 mg disc™.
Poor activity was recorded by chloroform extracted
samples (33.2% ZI) at 3 mg disc™ as compared to other
samples and controls.
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Fig. 3: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the leaves of D. stramonium against
Klebsiella pneumonia by disc diffusion assay (Bar shows
LSD at p<0.05).
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Fig. 4: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the leaves of D. stramonium against
Pseudomonas aeruginosa by disc diffusion assay (Bar
shows LSD at p<0.05).
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Fig. 5: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
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samples from the leaves of D. stramonium against C.
albicans by disc diffusion assay (Bar shows LSD at
p<0.05).
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Fig. 6: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the fruits of D. stramonium against B.
subtilis by disc diffusion assay (Bar shows LSD at
p<0.05).
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Fig. 7: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the fruits of D. stramonium against E.coli
by disc diffusion assay (Bar shows LSD at p<0.05).
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Fig. 8: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the fruits of D. stramonium against
Klebsiella pneumonia by disc diffusion assay (Bar
shows LSD at p<0.05).
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Data regarding antibacterial activity of different solvent
extracted samples from the fruits of D. stramonium
against P. aeruginosa is shown in fig. 9. The data
revealed that Pseudomonas aeruginosa showed highest
susceptibility to crude methanolic extracts and its growth
was constrained at 3 mg disc™ measuring 53.5% inhibition
zones followed by 49% ZI of the same fraction at 2 mg
disc™ It can be also seen from the data shown in table 10
that chloroform, aqueous and n-butonal extracted samples
also effectively controlled the growth of the tested
microbe. The data also suggested that ethyl acetate
extracted fraction at the lowest concentration measured
minimum zone of inhibition (25.1%) when compared with
other samples and controls. Data illustrated in fig. 10
reveals the antifungal activity of different solvent
extracted samples obtained from the fruits of D.
stramonium against C. albicans. The data suggested that
maximum growth inhibition of 54% was shown by crude
methanolic extract at concentration of, 3 mg disc™, while
ethyl acetate extracted fractions showed 41.5% ZI at
concentration of 3 mg disc’. The data further revealed
that these extracts also effectively inhibited the growth of
C. albicans at 1 and 2 mg disc™ concentrations. N-butanol
extracts also slowed down the growth of the tested
microbe recoding 39.5% zone of inhibition at 3 mg disc™.
Moderate activity was shown by aqueous extracted
samples (38.4% ZI) while chloroform showed 33%
activity at the highest concentration when compared with
other extracts and controls.

DISCUSSION

Analysis of the data revealed that methanolic extracts
samples from the leaves of dried samples of D.
stramonium against B. subtilis showed that all the
solvents extracted samples were effective to reduce the
growth of the tested microbe. However, crude methanol,
chloroform, ethyl acetate and aqueous extracts effectively
reduced the growth of B. subtilis at higher and lower
concentrations. Moderate activity was shown by n-
butanol extracted samples at 3mg disc® and aqueous
extract showed lowest activity at 2 mg disc™ and 1 mg
disc™ against the tested microbe. These results agree with
Gachande and Khillare (2013). Analysis of the data of
different solvent extracted samples from datura leaves
indicated that chloroform and n-butanol extracted samples
were very effective to control the activity of E. coli. Ethyl
acetate extracted samples showed poor activity at 1mg
disc™. Similar inhibitory zones were also recorded by n-
butanol and methanol extracted samples at higher
concentrations at 3m g disc™ against the tested microbe.
Similar results were also obtained by Reddy et al. (2009).
Good activity was shown by chloroform and ethyl acetate
extracted samples from the leaves, followed by n-butanol
at 3m g disc’ against K. pneumonia. The data also
presented that n-butanol reduced the growth of the tested
microbe at 2 and 1m g disc®. Shobha et al. (2014)
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reported that D. stramonium showed significant activity
against bacterial isolates such as E. coli, B. subtilis, P.
aeruginosa and K. pneumonia. Antibacterial activity of
different solvents extracted samples from the leaves
against P. aeruginosa showed that all concentrations were
effective to control the growth of tested microbe.
Chloroform extracted fraction was more effective to
control the growth of tested microbe at 3mg disc™
concentration. Extracts obtained from ethyl acetate, n-
butanol also reduced the activity of the tested microbe at 1
and 2mg disc™. Lowest activity was shown by methanol
and aqueous extracts at 1mg disc’. Data showing the
antifungal activity of methanol, chloroform , ethyl acetate,
n-butanol and aqueous extracted samples from the leaves
of datura plant against C. albicans suggested that aqueous
extract showed highest antifungal activity at concentration
of 3mg disc™, followed by methanol and chloroform
extracted fractions at the highest concentrations. The
lowest inhibitory action was observed by chloroform
extracted fraction against the same fungus at 1m g disc™.
Sharma et al. (2014) also reported similar antifungal
activity.
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Fig. 9: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the fruits of D. stramonium against
Pseudomonas aeruginosa by disc diffusion assay (Bar
shows LSD at p<0.05).

Antibacterial activity of different solvent extracted
samples from the fruits of D. stramonium against B.
subtilis indicated that maximum zone of inhibition was
recorded by crude methanolic extract at 3m g disc™. Ethyl
acetate and chloroform extracted fraction also reduced the
growth of the tested microbe at 3 mg disc™’. The data
further indicated that no inhibitory zones were recorded
by n-butanol and aqueous extracts, which showed zero
percent zone of inhibition. Minimum activity was
recorded by crude methanolic extract at concentration of 1
and 2mg discagainst B. subtilis. Similar results are also
concluded by Fereshteh et al. (2005) who reported that
crude methanolic extract of D. stramonium showed
activity against Gram positive bacteria. Antibacterial
activity of different solvents extracted samples of fruits
against E. coli revealed that all tested extracts reduced the
activity of E. coli measuring different degree of

inhibition. Chloroform extracted fractions showed highest
activity at 3 mg disc™ followed by n-butanol at 3 mg disc”
'concentration. Crude methanolic extract and aqueous
extracted samples measured approximately the same zone
of inhibition at 3 mg disc™. These results agree with
Fereshteh et al. (2005).
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Fig. 10: Antibacterial activity of crude methanol,
chloroform, ethyl acetate, butanol and water extracted
samples from the fruits of D. stramonium against C.
albicans by disc diffusion assay (Bar shows LSD at
p<0.05).

Results concerning the antimicrobial activity of different
solvents extracted fractions against K. pneumonia
indicated that crude methanolic extract and chloroform
extracted fractions showed poor activity at 1 and 2mg
disc™. Good zone of inhibition was shown by n-butanol
extracted samples at 3m g disc? followed by crude
methanolic extract and ethyl acetate extracted fraction at
higher concentration. Data suggested that crude
methanolic extract effectively controlled the growth of P.
aeruginosa compared with other fractions and controls.
Ethyl acetate extracted samples also reduced the growth
of the tested microbe at concentrations of 3 and 2 mg disc
!, Chloroform extracted fraction showed good inhibitory
zones against the tested microbe when compared with
controls. Poor activity was measured by aqueous
extracted samples at 1 and 2m g disc™. Crude methanolic
extract obtained from the fruits of datura showed good
antifungal activity of different against C. albicans. The
data also indicated that all the extracted samples from the
fruit of the tested plant showed moderate antifungal
activity against C. albicans at highest concentrations of 3
m gdisc’. Lowest activity was shown by chloroform
extracted samples at 1 and 2mg disc™. Similar results are
also reported by Sharma et al. (2011) who concluded that
datura is a naturally grown plant having significant
antibacterial and antifungal properties.

CONCLUSION

Among all extracted samples, crude methanolic extract
and n-butanol extracted fractions showed maximum
inhibitory activity against all the test microorganisms in
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case of fruits while chloroform extracted samples showed
maximum inhibition in case of leaves. Aqueous extracted
fraction form the fruit tissues showed highest antifungal
activity against C. albicans at highest concentration. K.
pneumonia was highly resistant to crude methanolic,
chloroform, ethyl acetate and n-butanol extracts obtained
from leaves. In comparison to fruits extracts, leaves
showed good inhibition activities against all test
microorganisms.

REFERENCES

Afolayan AJ (2003). Extracts from the shoots of Arctotis
artotoides inhibit the growth of bacteria and fungi.
Pharm. Biol., 41: 22-25.

Amjad U, Arshad I, Bakht J, Khalid N and Naushad A
(2016). In vitro antimicrobial activities of different
solvent extracted samples from Iris germinica. Pak. J.
Pharmaceut. Sci., 29: 145-150.

Avery AG, Satina S and Rietsema J (1959). Blakeslee:
The Genus Datura. New York: Ronald Press Co. Bakht
J, Tayyab M, Ali H, Islam A and Shafi M (2011a).
Effect of different solvent extracted samples of on
bacteria and fungi. Afr. J. Biotechnol., 10: 5910-5915.

Ayaz AS, Muhammad A, Bakht J (2017). Pharmaceutical
evaluation of different solvent extracted samples
from Forsskaolea tenacissima. Indian J. Pharmaceut.
Sci., 79: 257-266.

Bakht J, Khan S and Shafi M (2013a). Anti-microbial
potentials of fresh Allium cepa against Gram positive
and Gram negative bacteria and fungi. Pak. J. Bot., 45:
1-6.

Bakht J, Azra and Shafi M (2013b). Anti-microbial
potential of different solvent extracts of tobacco
(Nicotiana rustica) against Gram negative and positive
bacteria. Pak. J. Bot., 45: 643-648.

Bakht J, Shehla K and Shafi M (2014a). In vitro anti-
microbial activity of Allium cepa (dry bulbs) against
Gram positive and Gram-negative bacteria and fungi.
Pak. J. Pharm. Sci., 27: 139-145.

Bakht J, Shaheen S and Shafi M (2014b). Antimicrobial
potentials of Mentha longifolia by disc Diffusion
method. Pak. J. Pharm. Sci., 27: 939-945.

Bakht J, Gohar N and Shafi M (2014c). In vitro
antibacterial and antifungal activity of different solvent
extracted samples of Alhagi maurorum. Pak. J. Pharm.
Sci., 27: 1955-1961.

Bakht J, Fatema S and Shafi M (2015). Screening of
Vinca rosea for their antibacterial and antifungal
activity by disc diffusion assay. Pak. J. Pharm. Sci.,
28: 833-839.

Bakht J, Fiaza, Shafi M and Arshad | (2017a). In
vitro antibacterial and antifungal activities of different
solvent extracted samples from the stem of Euphorbia
heliscopia. Pak. J. Pharm.. Sci., 30: 1371-1376.

Bakht J, Sobia A, Shafi M and Arshad | (2017b).
Fractionation of crude extracts from controlled dried

Jehan Bakht et al

and commercially available stem bark of Juglans
regia and their antimicrobial effects. Pak. J. Pharm.
Sci., 30: 1581-1588.

Bakht J, Maria KP, Shafi M (2017c). Antimicrobial
potential and phyto-chemical analysis of different
solvent extracted samples of Viola pilosa. Pak. J. Bot.,
49: 1485-1489.

Bakht J, Zainab I, Shafi M and Arshad | (2017d).
Screening of medicinally important Berberis lyceum
for their antimicrobial activity by disc diffusion assay.
Pak. J. Pharm. Sci., 30: 1783-1789.

Banso A and Adeyemo S (2006). Phytochemical
screening and antimicrobial assessment of butilon
mauritianum, Bacopa monnifera and Datura
stramonium. Biokem., 18: 39-44

Barbour EK, Al Sharif M, Sagherian VK, Habre AN,
Talhouk RS and Talhouk SN (2004). Screening of
selected indigenous plants of Lebanon for
antimicrobial acitivity. J. Ethnopharmacol., 93: 1-7.

Basile A, Sorbo S, Giordano S, Ricciardi L, Ferrara S,
Montesano D, Castaldo CR, Vuotto ML, Ferrara L
(2000): Antibacterial and allelopathic activity of
extract from Castanea sativa leaves. Fitoter., 71: 110-
116.

Bauer AW, Kirby WMM, Sherris JC and Turck M (1966).
Antibiotic susceptibility testing by standardized single
disk method. Am. J. Clin. Pathol., 45: 493-496.

Bilal MK, Bakht J and Shafi M (2017). Screening of
leaves extracts from Calamus aromaticum for their
antimicrobial activity by disc diffusion assay. Pak. J.
Pharm. Sci., 30: 793-800.

Cragg GM, Newman DJ and Snader KM (1997). Natural
products in drug discovery and development. J. Nat.
Prod., 60: 52-60.

Ebana RUB, Madunagu BE, Ekpe ED and Otung IN
(1991). Microbiological exploitation of cardiac
glycoside and alkaloids from Garcinia kola, Borreria
ocymoides, Kola nitida and Citrus aurantifolia. J.
Appl. Biotechnol., 71: 398-401.

Fereshteh E, Morteza Y and Tafakori V (2005).
Antimicrobial activity of Datura innoxia and Datura
stramonium. Fitoter., 76: 118 -119.

Gachande B and Khillare E (2013). In-vitro evaluation of
Datura species for potential antimicrobial activity.
Biosci. Discov., 4: 78-81.

Gul H, Qaisrani RN, Khan MA, Hassan S and Younis N
(2012). Antibacterial and antifungal activity of
different extracts of D. stramonium (branches and
leaves sample). J. Biotechnol. Pharmaceu. Res., 3:
141-148.

Hamil FA, Apio S, Mubiru NK, Bukenya-Ziraba R,
Mosango M, Maganyi OW and Soejarto DD (2003).
Traditional herbal drugs of Southern Uganda, II:
literature analysis and antimicrobial assays. J.
Ethnopharmacol., 84: 57-78.

Heiser CB Jr (1969). Nightshades., The Paradoxical
Plants. San Francisco: WH Freeman and Co., 1969.

Pak. J. Pharm. Sci., Vol.32, No.1, January 2019, pp.177-184

183



Effect of different solvent extracted samples from the leaves and fruits of datura stramonium on the growth

Ivancheva S, Nikolova M and Tsvetkova R (2006).

Pharmacological activities and biologically  active
compounds of Bulgarian  medicinal  plants.
Phytochemisry: Advances in Research. Kerala:

Signpost: pp.87-103.

Iwu MW, Duncan AR and Okunji CO (1999). New
antimicrobials of plant origin In: Janick, J. (Ed.),
Perspectives on New crops and New Uses. ASHS
Press, Alexandria, VA, pp.457-462.

Machado TB, Pinto AV, Pinto MCFR, Leal ICR, Silva
MG, Amaral ACF, Khan J, Khan R and Qureshi RA
(2013). Ethnobotanical study of commonly used weeds
of district Bannu, Khyber Pakhtunkhwa (Pakistan). J.
Med. Plant Stud., 1: 1-6.

Kone WM, Kamanzi AK, Terreaux C, Hostettmann K,
Traore D, Dosso M (2004). Traditional medicine in
North Cote-d’Ivoire screening of 50 medicinal plants
for antibacterial activity. J. Ethnopharmacol., 93: 43-
49,

Kuster RM, Netto-dos Santos KR (2003). In vitro activity
of Brazilian medicinal plants, naturally occurring
naphthoquinones and their analogues, against
methicillin-resistant Staphylococcus aureus. Intl. J.
Antimicrob., 21: 279-284.

Motsei ML, Lindsey KL, van Staden J and Jaeger AK
(2003). Screening of traditionally used South African
plants for antifungal activity against Candida albicans.
J. Ethnopharmacol., 86: 235-241.

Okpekon T, Yolou S, Gleye C, Roblot F, Loiseau P,
Bories C, Grellier P, Frappier F, Laurens A and
Hocquemiller R (2004). Antiparasitic activities of
medicinal plants used in Ivory Coast. J.
Ethnopharmacol., 90: 91-97.

Parekh J and Chanda S (2006). In vitro antimicrobial
activities of extract of Launaea procumbens Roxb.
(Labiateae), Vitis vinifera (Vitaceae) and Cyperus
rotundus (Cyperaceae). Afr. J. Biomed. Res., 9: 89-93.

Ramdas K, Suresh G, Janardhana N and Masilamani S
(1998). Antifungal activity of 1,3 disubstituted

symmetrical and unsymmetrical thioureas. Pest Sci.,
52: 145-151.

Recio MC (1989). A review of some antimicrobial
compounds isolated from medicinal plants reported in
the literature 1978-1988. Phytothera. Res., 3: 1445-
1453.

Reddy BU (2009). Antimicrobial activity of D.
stramonium L. and Tylophora indica (Burm. f.) Merr.
Pharmacol., 1: 1293-1300.

Romero CD, Chopin SF, Buck G, Martinez E, Garcia M,
Bixby L (2005). Antibacterial properties of common
herbal remedies of the southwest. J. Ethnopharmacol.,
99: 253-257.

Siegel, Ronald K. Intoxication: Life in Pursuit of
Artificial Paradise. New York: EP Dutton, 1989.

Sharma R, Sharma P and Yadav A (2013). Antimicrobial
screening of sequential extracts of D. stramonium L.
Intl. J. Pharm. Pharm. Sci., 5: 401-404.

Sharma B, Srivastava K, Verma N, Niwas R and Singh M
(2014). Antifungal potential of leaf extract of D.
stramonium L., against some important plant
pathogenic fungi. Acta Biol. Indica., 3: 659-662.

Shobha G, Soumya C, Shashidhara K and Moses V
(2014). Phytochemical profile, antibacterial and
antidiabetic effects of crude aqueous leaf extract of
Datura stramonium. Pharmacoph., 5: 273-278.

Steel RGD, Torrie JH and Dickey DA (1997). Principles
and Procedures of Statistics. A Biometrical Approach,
3" Ed. pp: 172-177. McGraw Hill Book Co. Inc. New
York USA.

Wajid K, Bakht J and Shafi M (2016). Antimicrobial
potential of different solvent extracted samples from
Physalis ixocarpa. Pak. J. Pharmaceut. Sci., 29: 467-
475.

Yao J and Moellering R (1995). Antibacterial agents. In:
Manual of Clinical Microbiology, Murray P, Baron E,
Pfaller M, Tenover F and Yolken R (Eds), ASM,
Washington DC, pp.1281-1290.

184

Pak. J. Pharm. Sci., Vol.32, No.1, January 2019, pp.177-184



