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Abstract
OBJECTIVE: To investigate the antimicrobial activi-
ty, hemagglutination and phytotoxic activity of
crude ethanolic and aqueous extracts of Seriphid-
ium kurramense.

METHODS: The extracts were analyzed by agar
well diffusion assays against five bacterial species:
Staphylococcus aureus (S. aureus), methicillin-resis-
tant S. aureus, Escherichia coli, Klebsiella pneu-
moniae, Bacillus subtilis, and Salmonella typhi. The
extracts were also screened against six fungal spe-
cies — Aspergillus niger, Aspergillus flavus, Alter-
naria solani, Rhizoctonia solani, Fusarium solani
and Pleurotus florida — using the agar tube diffu-
sion method. Additionally, hemagglutination and
phytotoxic activities of the crude ethanolic and
aqueous extracts were assessed.

RESULTS: The crude ethanolic and aqueous ex-
tracts showed dose-dependent inhibition of the
various tested fungal and bacterial strains. No hem-
agglutination activity was observed. Both the etha-
nolic and aqueous extracts showed dose-depen-
dent phytotoxic activity toward Lemna minor.

CONCLUSION: The crude ethanolic and aqueous
extracts of Seriphidium kurramense possess good
antimicrobial and phytotoxic activities, but no hem-
agglutination activity.
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INTRODUCTION
Medicinal plants have been used for health purposes
since ancient times. Plants are used widely as a source
of powerful and effective drugs,1 for example, for treat-
ing different infectious diseases caused by microorgan-
isms.2 Large numbers of medicinal plants are yet to be
explored; among the approximately 250 000-500 000
plant species, only a small percentage have been investi-
gated for their phytochemical and pharmacological ac-
tivities.3 Interest in the use of medicinal plants as poten-
tial therapeutic agents is escalating in different parts of
the world4 due to the increasing faith of people in
plant-derived medicines and the side-effects and high
costs of allopathic medicines.5

Many antimicrobial agents, such as phenols, tannins
and alkaloids, are synthesized by plants and are helpful
in sustaining human and animal health.6 Apart from
these substances, medicinal plants also produce pep-
tides and low-molecular-weight proteins that are po-
tent against bacteria and fungi.7 These antimicrobial
peptides perform their actions by degrading the cell
wall, damaging the ribosomes, and inhibiting DNA
synthesis and the cell cycle.8 Similarly, terpenoids, essen-
tial oils, coumarins and quinones isolated from various
plants also have powerful antimicrobial activities.
Cleome rutidosperma, Etlingera coccinea, Euphorbia
heterophylla, Richardia brasiliensis, Scoparia dulcis, Si-
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da acuta, Spigelia anthelmia, Stachytarpheta cayennen-
sis and Tridax procumbens are some of the important
medicinal plants that possess good antimicrobial prop-
erties.10 Seriphidium kurramense (S. kurramense) is a
potent medicinal plant that has not been explored pre-
viously. S. kurramense is a medicinal plant which is
mostly found in the upper Kurram agency (FATA) Pak-
istan and part of Afghanistan border which touches
Kurram agency. Local communities of the area used
this plant for several purposes. The plants is used as an-
thelmintic, anti-diabetic, and remedy for stomach
problems. The plant is also used for isolation of sero-
tonin that is a neurotransmitter. The plant is believed
to have insecticidal properties. The aim of this study
was to evaluate the antimicrobial, hemagglutination
and phytotoxic activities of aqueous and ethanolic ex-
tracts of S. kurramense in vitro.

MATERIALS AND METHODS

Plant material
The plant S. kurramense was collected from Nastikot,
Parachinar, Kurram Agency, Federally Administrated
Tribal Area, Pakistan. The research was conducted in
the Laboratory of Microbiology, Center of Biotechnol-
ogy and Microbiology, University of Peshawar, Paki-
stan. Plant material was chopped into small pieces and
then shade dried. Dried material was ground into fine
powder using an electrical grinder. Powder was soaked
in ethanol or distilled water for 2 weeks at room tem-
perature and stirred occasionally. The ethanol-soluble
and water-soluble materials were filtered using filter pa-
per. The ethanolic extract was concentrated under vacu-
um at 40 ℃ by using a rotary evaporator. The aqueous
extract was concentrated by keeping the filtrate in a wa-
ter bath at 40 ℃ for 10 d. In both cases, a black-
ish-green crude extract was obtained; these extracts
were used as test samples in the experiments described
below.

Antibacterial assay
The effects of ethanolic and aqueous extracts of S. kur-
ramense were tested against five different types of bacte-
ria: Staphylococcus aureus, methicillin-resistant S. aure-
us (MRSA), Bacillus subtilis, Klebsiella pneumoniae,
Escherichia coli and Salmonella typhi. The assay was
performed using standard procedures.11 Bacterial cul-
tures were inoculated into test tubes containing nutri-
ent broth (beef extract 1 g/L, yeast extract 2 g/L, pep-
tone 5 g/L, sodium chloride 5 g/L). The samples were
incubated overnight at 37 ℃. On the next day, bacteri-
al broth cultures were inoculated onto nutrient agar
plates and evenly distributed. Wells were made in the
agar medium. For the ethanolic extract, two concentra-
tions (3 and 10 mg/mL) were used. For the aqueous ex-
tract, 5 and 10 mg/mL were used. A positive control
(streptomycin) and negative control (dimethyl sulfox-

ide; DMSO) was used for comparison. All plates were
incubated at 37 ℃ for 24 h. Tests were performed in
triplicate. The plates were observed for inhibition
zones. Zones diameters were measured using a ruler
and data was recorded in millimeters to find out per-
cent inhibition by comparing with inhibition zones of
standard drug. The formula for percent inhibition is
given below.
Percent Inhibition = (Zone of Inhibition of Sample) / (Zone of Inhibi-
ton of Standard) × 100

Antifungal assay
The antifungal activities of crude ethanolic and aque-
ous extracts of S. kurramense were checked against six
different fungal strains: Alternaria solani, Aspergillus ni-
ger, A. flavus, Rhizoctonia solani, Fusarium solani and
Pleurotus florida. Antifungal assay was performed us-
ing the agar tube diffusion method reported by Sheikh
et al.11 The fungal species were grown on sterile pota-
to dextrose agar medium. Ketoconazole (positive con-
trol) and DMSO (negative control) were used for
comparison. Two concentrations of the extracts (5
and 10 mg/mL) were analyzed. Briefly, 4.8 mL of me-
dia along with 167 µL of test sample were poured into
each test tube. Then, the tubes were placed in a tilted
position, allowed to cool, and slants were prepared.
Fungal cultures were inoculated into each test tube at
the base of the slant. The cultures were allowed to
grow for 3-7 d. Linear growth was recorded in the
tubes. The experiment was conducted in triplicate. Per-
cent growth inhibition was calculated as given below.

%Inhibition of fungal grow th =100 - Linear grow th in test (mm)
Linear grow th in con tr ol (mm) × 100

Hemagglutination assay
The hemagglutination activity of test samples (crude
ethanolic and aqueous extracts) was tested according to
the procedure reported by Naqvi et al.12 Briefly, 30 mg/
mL of stock solution was prepared by dissolving crude
extracts in DMSO. On the same day, 5 mL of blood
was taken from healthy individuals and was centri-
fuged at 600 × g for 5 min. Plasma was removed from
each blood sample with a pipette. Erythrocytes were
collected. Then, a 2% erythrocyte suspension was pre-
pared in phosphate buffer. Test sample (1 mL) was
placed in a test tube, and then 1 mL of erythrocyte sus-
pension was added. The test tubes were then incubated
at 37 ℃ for 30 min. Hemagglutination activity was re-
corded by examining button formation i.e. smooth but-
ton formation at the bottom of tube indicated negative
result and rough button formation indicated positive
result.

Phytotoxic activity
Assays were carried out to determine whether the etha-
nolic and aqueous S. kurramense extracts were toxic to
Lemna minor. Phytotoxicity assays were performed ac-
cording to McLaughlin et al.13 Three concentrations of
the extracts were used — 10, 100, and 1000 µg/mL.
Briefly, ethanolic and aqueous extracts were poured in-
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