Rritish Microbiology
Rescarch

British Microbiology Research Journal Z& ‘

Y
8(4): 525-531, 2015, Article no.BMRJ.2015.144 C%
ISSN: 2231-0886

\

SCIENCEDOMAIN

I SCIENCEDOMAIN international
www.Ssciencedomain.org

In vitro Antibacterial Activity of Aqueous Extracts of
Bidens pilosa L. (Asteraceae) from Nigeria

Oladipupo A. Lawal", Kehinde O. Amisu?, Segun K. Akinyemi?,
Adetayo A. Sanni®, Mthokozisi B. C. Simelane®, Rebamang A. Mosa®
and Andy R. Opoku®

"Departments of Chemistry, Lagos State University, PMB 0001 LASU Post Office, Ojo Lagos, Nigeria.
2Department of Microbiology, Lagos State University, PMB 0001, LASU Post Office, Ojo, Lagos,
Nigeria.

3Department of Botany, Lagos State University, PMB 001, LASU Post Office, Ojo, Lagos, Nigeria.
*School of Life Sciences, University of KwaZulu-Natal, Pietermaritzburg, Scottville 3209, South Africa.
®Department of Biochemistry and Microbiology, University of Zululand, KwaDlangezwa 3886,

South Africa.

Authors’ contributions

This work was carried out in collaboration between all authors. Author OAL designed the study and
wrote part of the manuscript. Author AAS performed the phytochemical screening. Authors KOA and
SKA carry out the antibacterial activity. Authors MBCS and RAM managed the literature searches and
wrote the final draft of the manuscript. Author ARO supply the chemicals and supervised the work.

All authors read and approved the final manuscript.

Article Information

DOI: 10.9734/BMRJ/2015/17900
Editor(s):

(1) Laleh Naraghi, Plant Disease Research Department, Iranian Research Institute of Plant Protection, Tehran, Iran.
Reviewers:

(1) Anonymous, luliu Hatieganu University of Medicine and Pharmacy Cluj-Napoca, Romania.

(2) P. R. D. Perera, Department of Food Science and Technology, University of Sri Jayewardenepura, Sri Lanka.
(3) Anonymous, State University of Ponta Grossa, Brazil.

Complete Peer review History: http://www.sciencedomain.org/review-history.php?iid=1090&id=8&aid=9259

Received 29" March 2015

Original Research Article Accepted 26"'hApriI 2015
Published 14" May 2015

ABSTRACT

Aims: The aim of this work was to investigate the in vitro antibacterial activity of aqueous extracts of
different organs of Bidens pilosa.

Study Design: The design includes the extraction of crude extracts from the air-dried leaves, stems
and roots samples of B. pilosa and the screening and determination of antibacterial activity of the

extracts.
Place and Duration of Study: The leaves, stems and roots of Bidens pilosa were exhaustively
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extracted separately with double distilled water. The extracts were tested for the presence of
secondary metabolites. The antibacterial activity of extracts was tested against some clinical and
environmental isolates using agar-disc diffusion and broth-microdilution methods.

Results: The leaf extract exhibited significant inhibition on growth of the bacteria tested than the
seed and root extracts. The mean zones of inhibition of the leaf extract ranged between (9.0£0.6 -
27.3+1.2) mm compared with (6.0£0.6- 11.7+0.6) mm and (6.0+0.6 - 16.3+0.6) mm for the seed and
root extracts, respectively. The minimum bactericidal concentrations (MBC), 1.3 - >10 mg/ml was
found to be equal or twice the minimum inhibitory concentrations (MIC), 0.6 - >10 mg/ml for the leaf
extract and twice or greater for the stem and root extracts.

Conclusion: The activity of the aqueous leaf extract of Bidens pilosa provides the scientific

justification for the use of this plant in traditional medicinal.

Keywords: Bidens pilosa; asteraceae; aqueous extracts; antibacterial activity.

1. INTRODUCTION

Bidens pilosa L. (Asteraceae) is an annual, erect
cosmopolitan weed of about 0.6-2 m high with
more than three different varieties [1,2]. It is
native to South America and widely distributed in
tropical and subtropical regions of the world [3,4].
The leaves (ca 15-20) mm long are opposite with
saw-like edges and divided into 3-5 lance shaped
segments. The flowers are mostly yellow with
terminal head (6 -12) mm in diameter and solitary
arranged, but can have white or pinkish florets
for the periods of the flower’s development. The
seeds are black or dark brown, slender and
about one cm long, clustered on the end of the
stalk with three tiny prongs [4]. In traditional
medicines of many countries of the world,
different parts of B. pilosa in form of juice,
powder, decoction or taken orally have been
reportedly used to treats various diseases and
disorders [5-7]. In addition, numerous biological
and pharmaceutical activities have been reported
for the plant [6-14]. Furthermore, the leaves are
eaten as a vegetable [5,15,16]. Previous
phytochemical studies have shown that B. pilosa
was affluent in alkaloids, saponins, tannins,

aliphatic and aromatic hydrocarbons,
phenylheptatriyne, cytopiloyne, phytosterols,
chalcones, aurones, centaurein, centaureidin,
caffeic acids, glucosides, polyacetylenes,

terpenoids, porphyrins and nitrogen and sulphur-
containing compounds and many flavonoids

derivatives, some of which possesses
antimicrobial, anthelmintic, cercaricidal, anti-
inflammatory, anticonvulsant, antioxidant,
antibacterial and cyctotoxic activities

[6,14,17,18]. The plant also contains calcium,
iron and zinc, as well as (3-carotene [16,19].

In Nigeria, the powder or ash from of the seed of
B. pilosa have been used locally as an
anaesthetic for cuts [20]. Also, different parts of

Vernonia
Carica
Nicotiana

B. pilosa in combination with
amygdalina, Momordica charantia,
papaya, Ocimum  gratissimum,
tabacum, Bridelia micrantha, Alstonia
congensis, Alchornea cordifolia, Securidaca
longipedunculata and Uvaria afzelii were used for
treating diabetes in many districts of Lagos State,
Nigeria [21,22]. In view of the extensive
utilization of different parts of B. pilosa in
traditional medicine of many countries of the
world [6,7], there is no report to the best of our
knowledge on the crude extract of B. pilosa
growing in Nigeria. Although, the volatile
constituents of essential oils from the leaves of
B. pilosa from Nigeria had been previously
reported [23]. In continuation of our growing
interests on the poorly studied species of
Nigerian flora [24,25], the aim of the present
paper was to investigate the in vitro antibacterial
activity of aqueous extracts of different organs of
B. pilosa from Nigeria.

2. MATERIALS AND METHODS
2.1 Plant Materials

Fresh plant materials of Bidens pilosa were
purchased from lyan-iba central market, Ojo
Local Government Area, Lagos State, Nigeria.
Identification of the plant material was carried out
at the herbarium of Department of Botany,
University of Lagos, Akoka-Yaba, Lagos. A
voucher specimen (LUH 2793) was deposited at
Department of Botany, University of Lagos
Herbarium.

2.2 Preparation of Extract

Air-dried and grounded leaves (100 g), stems
(150 g) and roots (150 g) of Bidens pilosa were
exhaustively extracted separately with double
distilled water, 5:1 (v/w) solvent to dry weight of
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plant sample on a Stuart Lab-Scale Orbital
Shaker (Model SSL1) at 25°C for two days. The
resultant solutions were filtered and freeze-dried
to produce the extracts, which were 16.88%,
12.69% and 13.07% of the starting materials,
respectively. Each dried extract was weighed
and re-dissolved in Dimethylsulfoxide (1mg/ml)
for further experiments.

2.3 Phytochemical Screening

The phytochemical screening of B. pilosa
extracts was carried out to detect the presence of
alkaloids, flavonols saponins, tannins, flavonoids,
terpenoids, reducing sugars, steroids and
glycosides according to the standard procedures
[26-28].

2.4 Microorganisms Tested

A total of 10 local isolates comprising of six
Salmonella species and four other bacterial
strains obtained from the Department of
Microbiology, Lagos State University, Ojo, Lagos
State, Nigeria were employed for this study. The
microorganisms included a Gram-positive
bacterium, Staphylococcus aureus and Gram-

negative bacteria: Escherichia coli,
Pseudomonas  aeruginosa, Shigella  spp,
Salmonella arizonae, Salmonella choleraesuis,
Salmonella enteritidis, Salmonella tyhpi,
Salmonella paratyhpi and Salmonella
typhimurium. The stock cultures were maintained
at 4°C in Mueller-Hinton agar (Oxoid Ltd,
England).

2.4.1 Determination of antibacterial assay

The antibacterial activity of the aqueous extracts
of the leaf, stem and root of B. pilosa was
measured by disk-diffusion method [29]. The
microorganisms were grown overnight at 37°C in
10 mL of Mueller Hinton Broth (Oxoid Ltd,
England) for 24 h. The cultures were adjusted
with sterile saline solution to obtain turbidity
comparable to that of McFarland no. 0.5
standard (1.0x10° CFU/mL), according to the
method [30]. Petri dishes containing Mueller
Hinton agar (Oxoid Ltd, England) were
inoculated with the microbial suspensions.
Concentrations of 40 mg/mL of each extract were
prepared. Sterile Whatman No.1 (6 mm) discs
paper was placed on the surface of the seeded
agar plates and 10 pyL of each extract in
dimethylsulfoxide was applied to the filter paper
disk. The plates were incubated overnight at
37°C for 24 h and the diameter of any resulting

zones of inhibition (mm) was measured. Each
experiment was carried out in ftriplicates.
Standard antibiotic discs for ciprofloxacin (30 ug)
and chloramphenicol (25 pg), and DMSO
solution (positive and negative controls) were
also run in parallel along with the extracts.

2.4.2 Determination of the minimal inhibitory
and bactericidal concentrations

A broth microdilution method [31] was used to
determine the minimum inhibitory concentration
(MIC) and minimum bactericidal concentration
(MBC) of the extracts. Bacterial cultures were
incubated in Muller-Hinton (MH) broth overnight
at 37°C and a 1:1 dilution of each culture in fresh
MH broth was prepared prior to use in the micro
dilution assay. Serial dilutions were made to
obtain concentrations ranging from 10 mg/mL to
0.078 mg/mL. One hundred pL of bacterial
culture of an approximate inoculum size of 1.0 x
10° CFU/mL was added to all well and incubated
at 37°C for 24 H. After incubation, 40 uL of 0.2
mg/mL p-iodonitotetrazolium violet (INT) solution
was added to each well and incubated at 37°C.
Plates were examined after about 30 min of
incubation. Microbial growth is indicated by the
presence of a reddish colour, which is produced
when INT, a dehydrogenase activity-detecting
reagent is reduced by metabolically active
microorganisms to the corresponding intensely
coloured formazan. MIC is defined as the lowest
concentration that produces an almost complete
inhibition of visible microorganism growth in
liquid medium. Solvent control (DMSO solution)
and standard antibiotics ciprofloxacin and
chloramphenicol were included in the assay. The
MBC was determined by transferring 10 pL
aliquot from each well at the concentration
corresponding to the MIC and those
concentrations above into 190 uL of appropriate
broth in a sterile 96-well plate. The plates were
incubated under the same conditions as in the
MIC experiment. The presence or absence of
bacterial growth was determined by visual
inspection. The MBC was considered the lowest
concentration of the extract at which no growth
occurred.

2.5 Statistical Analysis

The mean and standard deviation of three
experiments were determined for zones of
inhibition. Statistical analysis of the differences
between mean values obtained for experimental
groups were calculated using Microsoft excel
program, 2003. Data were subjected to one way
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analysis of variance (ANOVA). P values < 0.05
were regarded as significant and P values < 0.01
as very significant.

3. RESULTS AND DISCUSSION

The preliminary phytochemical screening of B.
pilosa aqueous extracts revealed the presence of
some secondary metabolites (Table 1). Alkaloids,
glycosides, saponins and sterols were present in
all the extracts. Flavonoids, tannins and
terpenoids were detected in the leaf and root
extracts, while, only the leaf extract showed the
presence of flavonols.

The results of the antibacterial activity (Zones of
inhibition, minimal inhibitory and bactericidal
concentrations) of B. pilosa extracts against the
bacterial tested were summarized in Tables 2
and 3. The inhibitory action (Table 2) of the
aqueous leaf extract (9.0-27.3) mm was high for
all the bacterial strains tested than the aqueous
seed (6.0-11.7) mm and root (6.0-16.3) mm
extracts. In addition, the leaf extract showed very

good activity against Gram-negative bacterial
inhibiting S. tyhpi at 27.3 mm, E. coli 22.7 mm, S.
paratyhpi 21.4 mm, S. typhimurium 21.3 mm and
P. aeruginosa 17.7 mm than the seed and root
extracts. Furthermore, a Gram-positive
bacterium, S. aureus was also inhibited at 20.7
mm. However, all the extracts were susceptible
to S. enteritidis, Shigella spp, S. choleraesuis
and S. arizonae ranging from (9.0-11.0), (6.3-9.3)
and (6.0-9.0) mm for the leaf, seed and root
extracts respectively.

The noteworthy antibacterial activity of B. pilosa
aqueous leaf extract was showed by the values
of the MIC (0.6-10) mg/ml and MBC (1.3-10)
mg/ml against MIC (5- >10) mg/ml and MBC (10
- >10) mg/ml for both the seed and root extracts.
In all the bacterial tested, MBC values for the leaf
extract are mostly the same or twice the MIC
values, which shows the MBC/MIC ratio to be < 2
against =2 2 for the seed and root extracts
(Table 3).

Table 1. Phytochemical constituents from B. pilosa extracts

Constituents Test Inference
Leaf Stem Root

Alkaloids Dragendorff’s reagent + + +

Mayer’s reagent + + +
Flavonoids Sodium hydroxide test + - -

Lead acetate test + - +

Ferric chloride test + - +
Flavonols Shinoda reduction test + - -
Glycosides Keller-Killiani + + +
Saponins Frothing + + +
Tannins Ferric chloride + - +
Terpenoids Liebermann-Buchard test + - +
Steroids and sterols Salkowski test + + +

+ = present; - = absent
Table 2. Antibacterial activity of Bidens pilosa extract®
Microorganisms Zones of inhibition (mm)
Leaves Stems Roots Cip° Chl°

S. aureus 20.7£1.5 11.7£0.6 16.0£1.0 23.7£1.5 29.7£1.5
E. coli 22.7£1.5 11.3¢1.5 16.310.6 24.3+1.5 28.7+1.5
P. aeruginosa 17.741.2 10.310.6 11.321.5 20.31+0.6 27.3+1.2
Shigella spp 11.01£0.0 9.340.6 10.010.0 15.7+1.2 19.0£2.0
S. arizonae 9.3+1.0 6.3+0.6 7.7+0.6 13.7+2.1 14.3+1.2
S. choleraesuis 9.0+0.6 6.0£0.0 6.0+£0.0 15.0£0.0 17.0£0.0
S. enteritidis 11.01£0.0 9.7£0.6 10.7+0.6 18.310.6 18.0£1.0
S. paratyhpi 21.7£1.5 10.320.6 14.01£0.0 20.3+1.2 25.7+0.6
S. tyhpi 27.3+1.2 11.7£0.6 14.741.2 25.7£1.5 29.6+0.6
S. typhimurium 23.3+1.2 10.3+1.2 12.3+0.6 20.7£1.2 32.3+1.5

3(n = 3, mean * S.D); "Cip -Ciprofloxacin; °Chl- chloramphenicol

528



Lawal et al.; BMRJ, 8(4): 525-531, 2015; Article no.BMRJ.2015.144

Table 3. Minimal inhibitory and bactericidal concentrations of Bidens pilosa extracts

Microorganisms Leaves Stems Roots Cip° Chl°
MICC MBC® MIC MBC MIC MBC MIC MBC MIC MBC

S. aureus 25 25 10 >10 10 10 0.4 0.8 1.1 1.1
E. coli 25 5 10 >10 5 10 0.4 1.6 0.5 2.1
P. aeruginosa 5 10 5 >10 10 >10 1.6 1.6 1.1 21
Shigella spp 10 10 >10 ND >10 ND 3.1 3.1 21 4.3
S. arizonae 10 10 >10 ND >10 ND 6.3 125 43 8.5
S. choleraesuis 10 10 >10 ND >10 ND 125 125 21 8.5
S. enteritidis 5 5 5 10 5 10 3.1 6.2 1.1 21
S. paratyhpi 1.3 1.3 10 10 5 10 0.4 0.8 0.3 1.1
S. tyhpi 0.6 1.3 10 10 5 10 0.1 0.1 0.1 0.1
S. typhimurium 25 5 10 ND 10 10 1.6 3.1 0.5 2.1

@MIC and "MBC- minimum inhibitory and bactericidal concentrations (mg/mi)
°Cip -Ciprofloxacin; Chl- chloramphenicol; ND- not determine

To our knowledge, the antibacterial activity of B.
pilosa from Nigeria is been reported for the first
time. Although, the antibacterial activity of B.
pilosa and different cultivars from different
countries had been previously reported [32-38].
The reports showed that the activity of the leaf
extract might be attributable to the presence of
phenylpropanoids, terpenoids, and many
flavonoids and glycosides derivatives with well-
known pharmaceutical and biological activities
[6,7].

4. CONCLUSION

In  conclusion, the study authenticate the
therapeutic potency of B. pilosa leaf extract in
traditional medicine and also delineate a good
basis for the selection of the leaf extract for
further investigations, particularly against food-
borne pathogens (Salmonella tyhpi, Salmonella
paratyhpi and Salmonella typhimurium), which
are known to be responsible for infectious
invasive enteritis and enterocolitis (typhoid
fever).
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