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Efficiency of Egyptian Plant Extracts on the Antibiotic Susceptible
and Resistant Pathogenic bacterial Isolates

N. M. Atef, H.Badr’, W. M. Amer“and L.F.Abd EL-Raheem™

Botany & Microbiology Department, Faculty of Science, Cairo University, "Bacteriology
Department, Animal Health Research Institute and **Medical Lab., Private Sector. Cairo,
Egypt.

UCCESSIVE leaf extracts of three Egyptian plant species: Datura stramonium L., Withania

somnifera (L.) Dun. in DC. and Ziziphus spina-christi (L.)Willd were studied for their
antimicrobial activity against susceptible and Multi-Drug Resistant (MDR) bacteria isolated from
chickens. Four bacterial spp. namely: Escherichia coli, Staphylococcus aureus, Pseudomonas
aeruginosa and Salmonella sp. were isolated from 463 different chicken samples. The sensitivity
of these bacterial isolates was tested against 11 types of antibiotics: Ampicillin, Amoxicillin,
Cefaclor, Gentamicin, Amikacin, Tobramycin, Ciprofloxacin, Nalidixic acid, Erythromycin,
Tetracycline and Vancomycin. The isolates of E. coli, S. aureus, P.aureugenosa and Salmonella
sp. showed notable bacterial resistance against the used antibiotics with percentages: (68.18%),
(59.09%), (54.54%) and (54.54%); respectively. Chloroform extract of Datura stramonium
showed the highest antibacterial activity against all the studied bacterial isolates with MICs values
varying from 75.0 to 0.037 mg/ml. In conclusion, the present work indicated the potentiality of
Datura stramonium chloroform extract as a promising national source for drug industry to produce
antibiotics to be used against pathogenic multidrug resistant bacteria.

Keywords: Datura stramonium, Plant extract, Resistant-bacteria , Egyptian species.

Introduction al., 2013). This situation has forced the scientists
attention towards natural and herbal products
to develop better quality drugs with improved

For centuries, the therapeutic properties of various

medicinal plants have been used to treat human antibacterial activities (Bako et al.,2005;Sibanda
diseases. It has been estimated that between 60- & Okoh, 2007; Bocanegra-Garcia et al., 2009 and
90% of the populations of developing countries Saranraj’ 201 4’)' ’

use traditional and botanical medicines almost
exclusively and consider them to be a normal part
of primary healthcare (WHO, 2002 and Loeraa
etal., 2007).

Djeussi et al. (2013), provided useful baseline
information for the potential use of some edible
plants in the fight against both sensitive and
multidrug-resistant (MDR) phenotypes. Some
of the most important types of multiple drug
resistant gram positive bacteria that have been
encountered are: Staphylococcus aureus and
Streptococcus pneumonia. Also as serious gram
negative bacteria such as Klebsiella pneumonia,
Escherichia coli and Pseudomonas aeruginosa.

The pathogens resistant to multiple antibiotics
are consideredas multi-drug resistant pathogens
(Davies, 1997). The multi-drug resistant bacteria
cause financial and economic implications,
treatment failure and rapid invasion of these
pathogenic bacteria to new persons. In fact,
bacteria have the genetic ability to transmit and

acquire resis.tance to drugs, which are utilized Several authors among them: Iwu et al.(1999),
as therapeutic agents (Cohen, 1992). Although, Nathan (2004) and Mahady (2005) were claimed
new generations of antibiotics were produced by that the use of plant extracts and phytochemicals

pharmacological companies,the drug resistance has with known antimicrobial activities are relatively
been increased (Tenover, 2006 and Chovanova et safer than synthetic alternatives. Among the
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recommended biologically active compounds
are alkaloids, flavonoids, isoflavonoids, tannins,
glycosides and phenolic compounds (Evans et
al., 2002; Romero, 2005 and Shah et al., 2015).
Recent efforts were done by several authors
among them: Jahanet al. (2011), they studied
the antibacterial activity of ethanolic-leaf
extracts of Syzygium cumini, Ocimum sanctum,
Lawsonia inermis, Zizyphus mauritiana and
Ficus religiosa against antibiotic resistant and
sensitive Staphylococcus aureus strains isolated
from different samples collected from patients. As
well Reddy (2009) found that Datura stramonium
extracts showed significant antimicrobial activity
against Staphylococcus aureus, Proteus vulgaris,
Pseudomonas  aeruginosa,  Escherichia  coli,
Aspergillus niger and Fusarium species. Choudhary
et al. (1995) and Awadh et al. (2001) revealed that
Withania somnifera has a potential antimicrobial
agent, with antifungal activity, and moderate
antibacterial activity against Staphyloccus aureus
and Pseudomonas aeruginosa bacteria strains.
Amer & Abdelmohsen (2014), studied the
antibacterial activity of four common-edible
Solanaceae species namely: Capsicum frutescens
L., Lycopersicum esculentum Mill. Solanum
melongena L. and Solanum tuberosum L.
against 25 isolates of antibiotic resistant bacteria
(Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa), the lipid fraction
of all the studied species showed the highest
antibacterial activity.

Leafextracts of Ziziphus spina-christi possess
antibacterial activities against Salmonella typhi,
Proteus mirabilis, Shigella dysenteriae, E. coli,
K. pneumonia, Brucella melitensis, Bordetella
bronchiseptica and P. aeruginosa (Motamedi et al.,
2009).

The present study is an attempt to estimate
the antibacterial efficiency of Datura stramonium
L., Withania somnifera (L.) Dun. in DC. (Family:
Solanaceae) and Ziziphus spina-christi (L.) Willd.
(Family:Rhamnaceae) against selected sensitive
and multi-drug bacteria spp. isolated from
chickens.

Material and Methods

Material

Plant material

Fresh plant material of Datura stramonium
L., Withania somnifera (L.) Dun. in DC. (Family:
Solanaceae) and Ziziphus spina-christi (L.) Willd.
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(Family:Rhamnaceae) were collected from Cairo
University Experimental Farm. Leafy branches
of each plant were air-dried in shade, and then
subjected to drying oven at 40°C to constant
weight. The dried material was powdered and kept
in plastic bags, and subjected later to extraction.

Bacterial samples

The studied bacterial isolates were collected
from chicken organs (liver, lung and heart)
from different live diseased chickens in Egypt.
All samples used were collected under aseptic
condition and safety precautions out lined
earlier by: Roskey & Hamdy (1972), Swayne et
al.(1998), Rodgers et al. (1999), Lee (2003), Kitai
et al. (2005) and Middleton et al. (2005). The
collected samples then marked and kept in an ice
box and transferred to the laboratory as soon as
possible for further investigation.

Antibiotic discs (Oxoid and Pfizer)

The antibiotic used belonged to Penicillins
group were Ampicillin (AM, 10 mcg), Amoxycillin
(AX, 25 mcg), Cephalosporines group were
Cefaclor (CEC, 30 mcg ), Aminoglycoside group
were Gentamicin (CN, 10mcg), Amikacin (AK,
30 mcg), Tobramycin (TOB, 10mcg), Quinolones
group were Ciprofloxacin (CIP, S5Smcg), Nalidixic
acid (NA, 30 mcg), Macrolids group were
Erythromycin (E, 15 mcg),Tetracyclines(BS)
were Tetracycline (TE, 30 mcg), Glycopeptides
were Vancomycin (VA, 30 mcg ). The diameters of
inhibition zones were measured. Inhibition zones
were determine according to National Committee
for Clinical Laboratory Standards NCCLS (2002).

Methods

Preparation of plant extracts

Ethanolic leaf extracts of the three selected
plants were prepared as 100 g of the air dried
powdered leaves of each plant were soaked in 100
ml of 70% ethanol for 72 h. The mixture was stirred
after every 24 h then filtered. The ethanolic filtrate
obtained was concentrated at 30 °C and then stored
at 4 °C. The prepared plant extracts were screened
for their antimicrobial activity. Water extract
was prepared as: 100g of the air-dried leaves
soaked in 100ml distilled water for 72 h. Then
filtered and kept in refrigerators. For successive
extraction: fifty grams of the air-dried powder
plant leaves was extracted successively using the
following solvents: petroleum ether, chloroform,
methanol and water by using a soxhlet extractor
until colorless extract obtained on the top of the
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extractor (Alade & Irobi, 1993). Extracts were
concentrated under reduced pressure using rotary
evaporator and dissolved in dimethyl sulfoxide
(DMSO0), and subjected to antimicrobial activity
assay according to Thippeswamy et al. (2011).

Identification of bacterial isolates

Identification of the collected gram +ve &-ve
isolates were carried out according to Bergey's
Manual of Systematic Bacteriology (1989) and
York et al. (2000).

Preparation of inocula

According to Ericsson & Sherris (1971),
Inoculums standardized to give density 104
colony-forming units (CFU)/spot on the agar.
Random four or five colonies of a pure culture
were selected to avoid an atypical variant. The
inoculums may be prepared by emulsifying
overnight colonies from an agar medium or by
diluting a broth culture. The broth used tested
before application for its antagonistic to the
agent tested. A 0.5McFar-land standard used
for visual comparison to adjust the suspension
to a density equivalent to approximately 108
CFU/mL. Alternatively, inocula can be adjusted
photometrically. The bacterial suspensions were
diluted with 0.85% saline or broth to give 107CFU/
ml. Plates must be inoculated within 30 min of
standardizing the inoculum, to avoid changes in
inoculums density.

Antimicrobial assay

Itwas carried outaccordingto Perezetal.(1990).
The antimicrobial activity of the investigated plant
extracts were evaluated using agar well diffusion
method. 0.1 ml (105 CFU/ml) of each bacterial
suspension of different isolates to be tested was
swabbed on the nutrient agar plates. Wells of 5 mm
diameter were punched into the agar plates with
the help of sterilized cork borer (5 mm). Using a
micropipette, 100 pl of the prepared plant extracts
was added to each well in the agar plate. The plates
were incubated aerobically in an upright position
at 37+2 °C for 24-48 h. Antimicrobial activity was
evaluated by measuring the zone of inhibition
(mm). The diameters of the inhibition zones were
interpreted according to NCCLS (2002), and the
examined isolates were reported as susceptible,
intermediate, or resistant to the antibiotic under
test. The test was performed in triplicates with
controls for each strain (media control, bacterial
control, and extract control).

Determination  of  minimum  inhibitory
concentration (MIC) of selected isolates against
antibiotics and selected plants & minimum
bactericidal cConcentration (MBC)

Broth micro-dilution method was used
to determine MIC and MBC according to
NCCLS (1999) and Yu et al. (2004). MIC
was determined using broth dilution method.
Different concentration of Ampicillin (showed
weak activity) and Ciprofloxacin (showed potent
activity) antibiotics, ranging from 4 to 1024 pg/
ml. Chloform extract was diluted to give the final
concentrations of 75, 37.5, 18.8, 9.4, 4.7, 2.4,1.2,
0.6, 0.3, 0.15,0.075,0.037 mg/ml. 100 pl of 105
CFU/ml of each of the tested bacterium were
inoculated in tubes with equal volumes of nutrient
broth and the tested plant extract. The tubes were
incubated aerobically at 37°C for 24-48 h. Three
control tubes were maintained for each strain
(media control, organism control and extract
control). The lowest concentration (highest dilution)
of the tested extract that produced no visible growth
(no turbidity) in the first 24 h when compared with
the control tubes was considered as initial MIC. The
dilutions that showed no turbidity were incubated
further for 24 h at 37°C. The lowest concentration
that produced no visible turbidity after a total
incubation period of 48 h was regarded as final
MIC. MBC value was determined by sub culturing
the test dilution which showed no visible turbidity
on to freshly prepared nutrient agar media. The
plates were incubated further for 18-42 h at
37°C. The highest dilution that yielded no single
bacterial colony on the nutrient agar plates was
taken as MBC.

Results and Discussion

Out of the collected 463 different chicken
samples, 22 samples were found to be positive for
E.coli, 4 samples for Staphylococcus aureus, 20
samples for Sa/monella sp. and finally 2 samples
for Pseudomonas aerugenosa. These isolates were
identified according to the recommended keys
of Bergey's Manual of Systematic Bacteriology
(1989) and York et al. (2000). In this study,sixteen
bacterial isolates were selected as represented
samples for further investigation. Identification
of these isolates revealed that two Gram positive
isolates were found to belong to Staphylococcus
aureus and symbolized as: Stl and St2. The other
14 isolates were Gram negative: six isolates were
found to belong to E. coli and were numbered: E.
coli 1, E. coli 2, E. coli 3, E. coli 4, E. coli 5 and
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E. coli 6. Additionally, two bacterial isolates were
found to belong to Pseudomonas aerugenosa
and symbolized as: Psl and Ps2. Furthermore,
six isolates were identified as Sa/monella sp. and
given the symbols: S1, S2, S3, S4, S5 and S6.

The different bacterial isolates showed
variable response towards the various tested
antibiotics. The sensitivity pattern of the bacterial
isolates to antibiotic are shown in Table 1. the
16 bacterial isolates were divided based on its
antibiotic sensitivity into “Antibiotic-Resistant”
and“Antibiotic-Sensitive”.  These  bacterial
isolates were screened for susceptibility to
11 types of antibiotics which are: Ampicillin,
Amoxicillin, Cefaclor, Gentamicin, Amikacin,
Tobramycin, Ciprofloxacin, Nalidixic acid,
Erythromycin, Tetracycline and Vancomycin
using disk diffusion method and the results are
presented in Table 2.

The results outlined in Table 2 indicated
that, all the gram positive and gram negative
bacterial isolates exhibited 100% antibiotic
resistance against Ampicillin, Amoxycillin and
Erythromycin. While, Salmonella, E.coli and
Pseudomonas isolates showed high resistance
against Vancomycin (87.5 %) and Tetracycline
(81.25%) where the two Staphylococcus isolates
were sensitive to Vancomycin and variant
(sensitive or resistant) against Tetracycline.
Cell wall synthesis is inhibited by B-lactams,
such as Penicillins (Ampicillin, Amoxicillin)
and  Cephalosporins  (Cefaclor),  which
inhibit peptidoglycan polymerization, and by
Glycopeptides (Vancomycin), which combines
with cell wall substrates. The sixteen bacterial
isolates  reacted variably against Nalidixic
acid, but the majority showed resistance. Lower
bacterial sensitivity was observed against
Cefaclor and Tobramycin (31.25%) followed
by Ciprofloxacin and Gentamicin (25%). E.
coli 1-4 and Stl isolates showed resistance or
intermediate reactions against Ciprofloxacin.
Quinolones (Nalidixic acid, Ciprofloxacin) bind
to a bacterial complex of DNA and DNA gyrase,
blocking DNA replication, are effective on Gram-
negative and some Gram-positive bacteria. The
behavior of the isolates S1 and E.coli 1 and 2 and
6 and the gram +ve isolates St1 and St2, showed
some resistance against Gentamycin. Amikacin
was found to be able to exert an antibacterial
effect on all the bacterial strains under study.
Aminoglycosides  (Amikacin, Gentamycin,

Egypt. J.Bot. 57, No.3 (2017)

Tobramycin), Tetracyclines (Tetracycline) and
Macrolide (Erythromycin) all interfere with
ribosome function.

Similar observations have been reported
by earlier studies among them: Tahnkiwale
et al. (2002), Samy et al. (2003), Macedo &
Santos (2005), Shittu & Lin (2006) and Orrett
& Land (2006). While, Bhat et al. (1990) found
that the variation in the antibiotic sensitivity
pattern of the isolated organisms, may be
related to several factors including differences
in pH value, condition and time of incubation,
composition and nature of the culture media, size
of inoculum, source of isolated organism and
perhaps differences in strain activity. Scherrer &
Gerhardt (1971) also reported that the structure
of the bacterial cell wall and the permeability of
the cell membranes to different antibiotics may
affect on variation in the antibiotic sensitivity.

In this study, the crude ethanol and water
extracts of the studied bacterial species,
showed no considerable effect against the
bacterial isolates under investigation. While, the
successive extracts of the studied plants using
diethyl ether, chloroform, methanol and water
were screened for their antimicrobial activity
against 16 bacterial isolates. The results outlined
in Table 3, illustrate that,chloroform extract of
the studied spp. (Datura stramonium, Withania
somnifera and Ziziphus spina-christi) showed
high inhibition zones against all the studied
bacterial isolates (13- 22 mm), followed by
diethyl ether extract (ranged from 13- 20 mm).
D. stramonium chloroform extract exhibited the
highest inhibition (14-22 mm) against bacteria.
Methanol and water extracts of these plant spp.
showed the lowest inhibitory effect against the
E.coli and Ps2 isolates (Table 3). Sastry & Rao
(1994) studied the effectiveness of marine algae
extracts, and claimed that methanol extract yielded
higher antibacterial activity than n-hexane and
ethyl acetate. Whereas others reported that algae
chloroform extracts was better than methanol and
benzene (Febles et al., 1995). Lima et al. (2002)
concluded that using organic solvents provides a
higher efficiency in extracting compounds from
algae for antimicrobial activities compared to
water based method.
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TABLE 1. The used antibiotics and its references inhibition zones. (Interpretation according to NCCLS 2002).

Interpretation
. . Diameter of the inhibition zone in millimeter ( mm)
Antibiotics Svmbol Disc
Antibiotic class Name y Potency Resistant  Intermediate Sensitive
mg/disc (R) I S
=or< From -To =or >
Pencillins Ampicillin AM 10 mcg <I3 14- 18 >19
Pencillins Amoxycillin AX 25 meg <28 - >29
Cephalosporins Cefaclor CEC 30 meg <13 14 - 16 >17
Amino Glycoside Amikacin ~ AK 30 mcg <14 15-16 >17
e omes/Flouro - Ciprofloxacin -~ CIP 5 meg <15 16 - 20 >21
Macrolids Erythromycin E 15 mcg <13 14 -22 >23
Amino Glycoside Gentamicin ~ CN 10 meg <12 13 -14 >15
Amino Glycoside Tobramycin TOB 10 mcg <12 13-14 =15
Quind lones/Flouro- Nalidixicacid  NA 30 meg <13 14-18 >19
Tetracyclines(BS) Tetracycline TE 30 mcg <14 15-18 >19
Glycopeptides Vancomycin VA 30 mcg - - >18

TABLE 2. Susceptibility test of the collected 16 bacterial isolates against standard antibiotics.

Antibiotics

Bacterial isolates NA AX E AM VA CIP AK TE CN TOB CEC

Salmonella sp

S1 R R R R R I S R R R S
S2 S R R R R S S R S S S
S3 R R R R R S S I S S S
S4 R R R R R S S R S S S
S5 S R R R R S S R S S S
S6 S R R R R S S R S S S
E. coli

E. coli 1 R R R R R R S R 1 R R
E. coli2 R R R R R R S R R R R
E. coli3 R R R R R R S R S S S
E. coli 4 R R R R R I R R S S S
E. coli 5 S R R R R S S S S S R
E. coli 6 R R R R R S S R R I S
S. aureus

Stl R R R R R S R R R S
St2 R R R R S S I 1 R
P._aeurogenosa

Psl S R R R R S S R S S R
Ps2 | R R R R S S R S S R

The diameters of the inhibition zones were interpreted according to NCCLS (2002), and the examined isolates were reported as
susceptible, intermediate, or resistant to the antibiotic under test. R: Resistant , I: Intermediate , S: Sensitive.
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TABLE 3. Antimicrobial activity (in mm) of successive extracts of the studied spp. against the testedbacterial

isolate .

Studied sp.  Zjziphus- spina christi

Withania somnifera

Datura stramonium

Solvent

wed g c M W E C€C M W E C M W
Bacterial
isolates
.Salmonella sp
S1 15 16 16 16 17 16 15 17 16 15 16 16
S2 19 20 15 17 19 20 15 17 17 22 15 17
S3 17 20 15 16 16 18 16 16 17 17 17 16
S4 20 19 195 17 18 15 14 17 17 20 15 18
S5 18 17 16 18 18 18 20 17 17 20 20 17
S6 16 17 15 16 17 17 16 18 16 18 15 17
E. coli
E. coli 1 16 17 15 10 17 16 6 10 15 18 10 6
E. coli2 16 16 8 8 17 16 8 6 17 17 11 10
E. coli 3 16 15 8 6 17 17 6 11 17 18 9 8
E. coli4 19 13 6 6 19 13 6 6 17 20 11 6
E. coli 5 13 15 10 8 16 16 6 6 14 14 11 8
E. coli 6 15 15 6 6 15 15 6 6 18 20 10 6
S. aureus
Stl 17 20 17 19 19 20 18 21 15 20 19 21
St2 17 17 17 18 15 14 17 17 15 15 19 19
P._aeurogenosa
Psl 15 16 15 19 18 16 16 16 16 17 14 20
Ps2 16 16 12 6 17 19 12 6 18 18 13 11

E: Diethyl ether extract , C : Chloroform extract, M: Methanol extract and W :Water extract.

Since the studied bacterial isolates were
sensitive to almost all the tested plant extracts,
this indicates that these extracts might have
different modes of action than that of the
tested antibiotics. This observation agrees with
the hypothesis of Ellof (1998) who expected
that plant extracts showing target sites other
than those used by antibiotics will be active
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against drug-resistant microbial pathogens.
D. stramonium chloroform extract was the
most efficient against the sixteen bacterial
sensitive and multi drug resistant isolates
followed by diethyl ether of the same plant
(Table 3). Janssen et al. (1987) and Lee et al.
(2004) suggested that the antimicrobial activity
of the plant extract may be due to the effect
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on the internal contents of the bacteria which
cause the inhibition of growth or killing of
the pathogenic bacteria. These result from
a Solanaceae plant was supported by the
work of Gandhiappan & Rengasamy (2012),
as they reported that the methanolic leaves
extract from six Solanum species (S. anguivi,
S. nigrum, S. pubescens, S. surratense, S.
torvum, S. swartz and S. trilobatum) showed
moderate activity against human pathogenic
bacteria such as Staphylococcus aureus
MTCC 96, Micrococcus luteus ATCC 4698,
Vibrio cholerae ATCC14035 and Klebsiella
pneumoniae  MTCC 109. Parameswari et
al. (2012), also mentioned that methanolic
extracts of Solanum nigrum showed highest
antibacterial activity against Bacillius subtilis,
Escherichia coli, Klebsiella pneumoniae and
Pseudomonus aeruginosa, compared to ethanol
extract. Recently, Amer & Abdelmohsen
(2014), studied the efficiency of ether extract
of the four common-edible Solanaceae species
namely: Capsicum frutescens L., Lycopersicum
esculentum Mill., Solanum melongena L. and
Solanum tuberosum L. against the antibiotic
resistant bacteria: Staphylococcus aureus,
Escherichia coli and Pseudomonas aeruginosa
the results showed high inhibition activity.

Ampicillin  and  Ciprofloxacin  were
selected to estimate the Minimum Inhibition
Concentration (MIC) and  Minimum
Bactericidal Concentration (MBC) of the
tested isolates (Table 2). Ciprofloxacin, is the
antibiotic of Quinolones group, the behavior
of organisms towards its effect varied. The
minimal inhibitory concentration (MIC) and
minimal bactericidal concentration (MBC)
of Ciprofloxacin showed the highest activity
against all the tested bacteria (Table 4).
While,Ampicillin,is an antibiotic of Pencillins
group. The drug showed the highest activity
against all the tested isolates of Salmonella sp.
except S3 with the lowest (MIC)and (MBC)
recorded values (128 pg/ml, Table 4). The
antibiotic showed variable inhibitory effects
on E.coli, S. aureus and P. aerugenosa isolates
with values ranging from 64 to 512 pg/mlas
outlined in Table 4.

This study revealed that the chloroform
extract out of the studied extracts showed the
highest efficiency against bacterial growth,
which indicated the efficiency of Datura leaves
toreduce the growth of the studied bacterial spp.
with MICs values varying from75.0 to 0.037
mg/ml. The results of MICs of D.stramonium
chloroform extract and Ciprofloxacin, gave
highest inhibitory activity, showed similar
antibacterial effect againstall studied sensitive
and drug resistant bacterial isolates. The
minimum bactericidal concentration (MBC)
was considered as the lowest concentration of
the extract associated with no bacterial culture.
The fact that the extract, exerted effect at
low concentrations might be due to solubility
of the extract (Green wood, 1983) or simply
sometimes the antimicrobial agent is more
effective when used at lower concentrations
than at higher ones (Prescott et al., 1993).This
fact correlated with the obtained results as low
concentrations of the studied D.stramonium
extract showed great effectiveness towards all
the tested bacterial species.

According to Alam (2009), the development
of resistance to chemotherapeutical agents by the
microorganisms has appeared to be a continuous
process since the discovery of antibiotics. So
every antibiotic has certain life span regarding its
efficacy. The antibacterial activities significantly
differed depending on taxonomic characteristics
of the plant species as well as biological
characteristics of the tested bacteria which may
explain the variations in the antibacterial activity
of the tested plant extracts. In classifying the
antibacterial activity as Gram-positive or Gram-
negative, it would be generally expected that a
much greater number would be active against
Gram-positive than Gram-negative Dbacteria
(MC-Cutcheon et al., 1992). The demonstration
of antibacterial activity against both Gram
positive and Gram negative bacteria may be
indicative of the presence of broad spectrum
antibiotic compounds (Srinivasan et al., 2001).
This fact may be applicable to the results
obtained from the studied D.stramonium extract,
which showed great effectiveness towards all
the tested bacterial species.
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