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Abstract: Plants are ever source of folklore medicines to manage various diseases including infections. The aim
of this study was to test the antibacterial activity of different solvent fractions of Verbena officinalis as this
plant is traditionally used to manage infectious and inflammatory diseases. Dried and powdered aerial part of
the plant was subject to successive soxhlet extraction using different solvents (diethyl ether, acetone and
methanol). Each fraction was concentrated by rotary evaporator under reduced pressure and dried in oven. Disc
diffusion method was employed to make antimicrobial activity test of each fraction against four bacteria species
viz. Staphylococcus aureus, Escherichia coli, Salmonella entertidies and salmonella typhimurium. Zone of
inhibition and minimum inhibitory concentrations (MIC) were used to compare antibacterial activity of test
samples; and chloramphenicol was used as a standard drug. The results showed that all the tested solvent
fractions displayed antibacterial activity against the tested bacteria. The acetone fraction exhibited maximum
zone of inhibition and MIC followed by diethyl ether and methanol fractions. S. aureus was more sensitive
especially to the acetone fraction, which displayed zone of inhibition 13.64±1.1 mm and 17.5±0.91 mm at a
concentration of 100 mg/ml and 200mg/ml, respectively. The MIC values of acetone fraction were 0.02, 0.05, 0.10
and 0.20 mg/ml against S. aureus, S. entertidesas, E. coli and S. typhi, respectively; and the MIC value of all
tested fractions was below 0.4 mg/ml. The findings of the present study indicate that V. oficinalis aerial parts
demonstrate antibacterial activity with the acetone fraction exhibiting more potent activity than diethyl ether
and methanol; and this could support the use of V. officinalis in folk medicine against various infectious
diseases.
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INTRODUCTION globally. It is reported that about 80% of the world

According to the World Health Organization [1], based drugs [2]. Studies conducted on different
infectious diseases are the first cause of death worldwide antimicrobial and phytochemical constituents of medicinal
with more than 50% of the death appearing in tropical plants confirmed their use for treatment of microbial
countries. In the developing countries, treatment of such infections (both topical and systemic applications) as
diseases is complicated not only because of the possible alternatives to modern drugs to which many
occurrence of resistant microorganisms to the commonly infectious microorganisms have become resistant.
used antibiotics, but also because of the low income of Medicinal plants constitute natural source of antimicrobial
the population, which drastically reduce their drugs that will provide novel or lead  compounds  that
accessibilities to appropriate drugs. Literature reports and may be employed globally [3]. Verbena officinalis
ethno botanical records suggest that plants are the basis (Verbanaceae), locally called ‘atuch’, is a weed that is
for modern drugs in pharmaceutical industry. They found in semiarid environment of the world. The plant is
constitute natural source of antimicrobial drugs that will known for its anti-inflammatory, diuretic and expectorant
provide novel or lead compounds that may be employed properties and antibacterial agents in folk medicine [4].

population is dependent (wholly or partially) on plant-
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However, the effectiveness of this plant against different each test extract for about 30 seconds to prepare
bacteria has not been verified scientifically. Therefore, the impregnated discs, which were applied on the cultured
objective of this study was to determine the antibacterial bacteria  and   incubated  for  24  hours  at  37°C.  After
efficacy of different extracts of V. officinalis aerial parts. 24 hours of incubation, zone of inhibition (millimeter) of

MATERIALS AND METHODS

Plant Material Collection and Extraction: The aerial parts (MIC): Capped test tubes were used to prepare serial
of V. officinalis was collected from around Mekelle City. dilutions of concentrations ranging from 0.01 to 200 mg/ml
Sample specimen of the plant was collected and as follows: 
authenticated at Department of Biology, Mekelle Tubes were filled with DMSO (2 ml in the first tube
University, Ethiopia. The collected aerial parts of the plant and 1 ml in the rest tubes). 400 mg of extract was added to
was air dried under shed and powdered. 100 g of the first tube and mixed with vortex mixer to preparer 200
powdered plant material was subjected to successive mg/ml test extract solution. 1 ml of this solution was
soxhlet extraction using different solvents of increasing transferred in to the second tube already containing 1 ml
polarity (diethyl ether, acetone and methanol) at the DMSO to prepare the next dilution (100 mg/ml). Similarly,
laboratory of pharmacognosy, College of Health Sciences, 1  ml  of  the  second  dilution was transferred in to the
Mekelle University. Each solvent fraction was third tubes to prepare the third dilution (50 mg/ml)  and
concentrated under reduced pressure using rotary the  procedure  was  continued  until  the  last  dilution
evaporator and dried in oven. The dried extracts were then (Fig. 1). 
transferred into vials and stored for further use. MIC determination was performed using the above

Test Bacteria and Antibacterial Activity Screening of the test extract dilution were transferred from each test
The Bacteria Species: S. aureus, E. coli, S. entertides and tube to wells of 96-well plates. Each well of the plate was
S. typhi were obtained from National Veterinary
Institution of Debrezeit, Ethiopia. Bacterial strains were
obtained in lyophilized form, which were revived in
nutrient broth and then cultured to nutrient agar to get
isolated colonies. The isolated colonies were suspended
in 0.9% sterilized saline solution and then test
suspensions were shacked with vortex mixer so as to get
uniform suspension and turbidity was adjusted by
comparing with that of 0.5 McFarland turbidity standards
against a white back ground with contrasting black lines.
Antibacterial activity testing of the different extracts was
done using disc diffusion following the method described
by [5] with slight modification. Briefly, the bacterial
suspensions were cultured on Muller-Hinton agar using
sterile swabs. Two concentrations (100, 200 mg/ml) were
prepared from each test extract using dimethylsulfoxide
(DMSO). Sterilized filter paper discs  were  immersed  in

each test sample was measured using digital calibrator. 

Determination of Minimum Inhibitory Concentration

serially diluted plant extracts in 96-well micro plates. 25µl

loaded with 25 µl of bacterial suspension (adjusted to 0.5
McFarland standards) and 200 µl of broth except wells left
for checking sterility. Chloramphenicol was used as a
positive control, inoculated wells of antibiotic free broth
were used as negative control and un-inoculated wells of
antibiotic free broth were used to check sterility. Then the
plates were covered with plate sealing tape and incubated
at 37°C for 20 hours. Finally, the lowest concentration of
the plant extract that showed no visible growth was taken
as minimum inhibitory concentration.

Data Analysis: Data was analyzed using SPSS software.
The zone of inhibition was expressed as mean ± SD. One
way ANOVA coupled to Least Significant Difference was
employed to compare result between fractions and
between bacteria. Result was considered statistically
significant at 95% confidence level and P-value < 0.05. 

Fig. 1: Serial dilutions of Verbena officinalis solvent fractions to determine MIC.
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RESULTS Minimum Inhibitory Concentration (MIC): The MIC of

Extraction: The percentage yield of different soxhlet Table 3. The acetone fraction of the plant showed best
extract fractions (diethyl ether, acetone and methanol) MIC value of 0.02 mg/ml and 0.05 mg/ml against S. aureus
were calculated and presented as in Table 1. The highest and S. entertides, respectively. 
yield was observed from acetone fraction with a value of
12.56%. DISCUSSION

Antibacterial Screening: Zone of inhibition of the tested The results of this study revealed that acetone
extract fractions against various pathogens is indicated in fraction showed significant antibacterial activity as
Table 2. Among the different extract fractions tested, the evidenced by high zone of inhibition and lower MIC
acetone fraction showed the highest degree of inhibition value. The antibacterial activities of different extracts from
followed by diethyl ether and methanol for all the tested V. officinalis, although lower than Chloramphenicol may
microorganisms. The acetone fraction showed maximum be due  to  their crude nature, were significant to justify
antibacterial activity against S. aureus with diameter of the  traditional  claim  of its use against infectious
13.64±1.1  mm  and  17.5±0.91  mm  at concentrations of diseases.  Similar  works also support the present result
100 mg/ml and 200mg/ml, respectively. [6].  Antibacterial  activity  test  on  ethanol  extracts     of

V. officinalis against the tested bacteria is indicated in

Table 1: Percentage yield of different soxhlet extract fractions from aerial pats of V. officinalis.
Fractions % Yield Consistency
Diethyl ether 2.52% Semisolid
Acetone 12.56% Semisolid
Methanol 8.25% Semisolid

Table 2: Measurement of zone of inhibition using agar disc diffusion method.
Mean zone of inhibition + S.D (mm)
-----------------------------------------------------------------------------------------------------

Test Samples Conc. (mg/ml) S. aureus E. coli S. entertidis S. typhi P- value
Diethyl ether 100 6.70±0.35 7.71±0.34 7.452±0.36 8.51±0.5

200 7.17±0.44 8.23±0.15 8.8±0.884 9.59±0.37 0.000
Acetone 100 13.64±1.1 8.44±0.23 13.12±0.25 11.05±0.41

200 17.5±0.91 8.713±0.18 14.68±0.58 12.29±0.36 0.000
Methanol 100 6.59±0.21 6.64±0.26 7.12±0.44 6.64±0.232

200 7.67±0.14 8.8±0.884 8.68±0.67 7.74±0.198 0.001
Chloramphenicol 30 16.67±0.86 23±2.25 17.25±0.93 16.49±0.79
DMSO - 0 0 0 0

Table 3: Minimum Inhibitory Concentration (rounded to two decimal place) of V.officinalis solvent fractions against the tested bacteria.
Concentration of extracts (mg/ml) /bacterial growth
-----------------------------------------------------------------------------------------------------------------------------

Test Bacteria Fractions 12.50 6.25 3.12 1.56 0.78 0.39 0.20 0.10 0.05 0.02 0.01 MIC (mg/ml)
S. aureus Diethyl ether - - - - - - + + + + + 0.39

Acetone - - - - - - - - - - + 0.02
Methanol - - - - - - + + + + + 0.39

E. coli Diethyl ether - - - - - - - + + + + 0.20
Acetone - - - - - - - - + + + 0.10
Methanol - - - - - - + + + + + 0.39

S. entertids Diethyl ether - - - - - - - + + + + 0.20
Acetone - - - - - - - - - + + 0.05
Methanol - - - - - - + + + + + 0.39

S. typhi Diethyl ether - - - - - - - - + + + 0.10
Acetone - - - - - - - + + + + 0.20
Methanol - - - - - - + + + + + 0.39

Key: - = inhibition of bacterial growth, + = Bacterial growth
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Fig. 2: Zone of inhibition of acetone fraction against S. aureus. 1: Discs coated with DMSO, 2: Discs coated with
Chloramphenicol and 3: Discs coated with acetone extracts of V. officinalis

V. officinalis leaves, stems and roots done against five against various bacterial diseases. This study supported
ATCC standard strains and eight clinical isolates reported the antibacterial activity claim of V. officinalis in folk
that all the plant parts showed highest  efficacy  against medicine. Therefore, it is recommended that further
S. aureus, while stems exhibited, in general, better studies to confirm the potential of this plant for use in the
antimicrobial activity than leaves and roots [7]. Similarly, treatment of diseases, phytochemical screening of tested
[8] et al. (2000) reported that flavonoids from methanol plant to detect secondary metabolites which are
extract of V. officinalis aerial parts displayed antibacterial responsible for anti bacterial activity and toxicity study to
activity against E. coli and S. aurous. Furthermore, assure the safety of the plant extracts has to be
essential oils of V. officinalis appeared to have effective conducted.
antibacterial activity [9, 10]. The MIC of acetone fraction
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