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ABSTRACT

The Plants under study were extracted by different solvents with increasing in polarity , petroleum ether,
ethyl acetate and methanol extracts of some medicinal plants (Glinus lotodios (seeds), Eclipta alba (whole
plant) and Ethulia conyzoides (Aerial parts) commonly used to treat a variety of ailments. And investigated
for their antibacterial activity against four standard bacterial strains Bacillus subtilis (NCTC 8236),
Staphylococcus aureus(ATCC 25923), Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC
27853), and two standard fungal strains Aspergilliu sniger (ATCC 9763) and Candida albicans
(ATCC7596) in vitro. The plants extracts at a concentration of 100 mg/ml were applied using the agar plate
well- diffusion method. the ethyl acetate and methanol extracts obtained from Ethulia conyzoides give
more crude extract were showed high activity against all tested organisms, while the methanol extract of
Glinus lotodios showed significant of all tested bacterial only and have no sensitivity towards fungal strains
. The least antimicrobially active plant was Ethulia conyzoides. Ethulia conyzoides have more crude extract
of methanol ( 9.81) and showed broader spectrum towards Bacillus subtilis( | Z = 32mm) . The methanol
extract of Ethulia conyzoidesis suitable candidates for the development of novel antibacterial compounds.
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INTRODUCTION

The increasing problems of antibiotic drug resistance by pathogenic organisms in the past few decades and
recently have led to the continuous exploration of natural plant products for new antibiotic agents . Many
of these products are produced in plants as secondary metabolites and often used in plants for defense
against microbial attack .,

Medicinal plants are a source of great economic value all over the world, and represent a rich source of
antimicrobial agents; traditionally, crude plant extracts are used as herbal medicine for the treatment of
human infectious diseases ® .

Preparation and administration of plants drugs should be done by experts only, Therefore, an extensive
study is required to detect the medical properties of the plant. Several medicinal plants have been tried
against pathogenic microorganisms ",
plants are the main medicinal source to treat infectious diseases. The present study were screened for their
antimicrobial activity of different extracts from three plant species against four standard bacteria, two gram-
positive bacteria (Bacillus subtilis and Staphylococcus aureus) and two gram-negative bacteria (Escherichia
coli and Pseudomonas aeruginosa ) and against two fungi (Candida albicansand Aspergillus niger), which
have been exploited in traditional medicine for the treatment of various ailments®*°!,
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The bacterial agents including Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Bacillus
subtilis, and Proteus vulgaris cause several human infections .
The plant has been used as an anti-inflammatory agent in wound healing, anti-anxiety,anti-stress, anti-
mutagenic, and spasmolytic agent.and spasmolytic activities Y.
Plant products have been part of phytomedicines since time immemorial. These can be derived from any
part of the plant like bark, leaves, flowers, seeds [ i.e., any part of the plant may contain active
components like, alkaloids, flavanoids, glucosides, tannins, gums, resins, essential oils, fatty oils, carbon
compounds, hydrogen, oxygen, nitrogen salts of some chemicals and others few of these chemicals are toxic
with residual effects. Hence, preparation and administration of plants drugs should be done by experts only.
plants are the main medicinal source to treat infectious diseases. The present study were screened for their
antimicrobial activity of different extracts from four plant species against four standard bacteria, two gram-
positive bacteria (Bacillus subtilisand Staphylococcus aureus) and two gram-negative bacteria (Escherichia
coli and Pseudomonas aeruginosa ) and against two fungi (Candida albicansand Aspergillusniger) , which
have been exploited in traditional medicine for the treatment of various ailments.

MATERIALS AND METHODS

Plant materials and extraction

Plants screened were listed in Table (1) with their botanical /vernacular names familiesand chemical
constituents. The three different medicinal whole plants namely:(Glinus lotodios,Ethulia conyzoides and
Eclipta albawere collected from West White Nile (Khartoum State). The plants were identified in the Botany
Department, Om Drman Islamic University. Each plant was spread and then air dried on sterile blotter under
shade.

Table(1)

Botanical and Vernacular Names Family Part used Chemical constituents
Triterpenoids, saponinglycosides

Glinuslotoides / Raba Aizoaceae Seeds Flavonoids . oleanane glycosides, 3.
apigenin, luteolin, amyrin etc.

Eclipta alba /Annual herb Asteraceae Whole Plant | antifungal, Alkaloid,™.
Anthelmintic coumarin ,

Ethuliaconyzoides/Um-riehana Asteraceae Aerial parts | anticoagulant,**

Solvent Extraction

The three different medicinal plants were shade dried and pulverized. 30 g of powdered material was packed
in Soxhlet apparatus and subjected to continuous percolation for five hours using 600 cm® of petroleum
ether, ethyl acetate and methanol (80%) as solvents. All extract were filtered through Whatmann filter paper
No. 1, and concentrated under vacuum and dried in a dessicator. The extracts obtained and stored in
refrigerator and were dissociated in dimethyl sulfoxide for prior to use.

Antimicrobial activity
All extracts of four different plants were tested by disc diffusion method™.
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A test stock concentration of 10 mg/ml for methanol : H,O (80:20) extracts were prepared by dissolving 0.1
g of each extract in 10 ml of methanol in separate test tubes.The antimicrobial activities of each extract
were tested against standard Gram positive bacteria (Bacillus subtilus National Culture Type Collection
NCTC 8236)Staphylococcus aureusAmerican Type Culture Collection ATCC 25923, Gram negative
bacteria (Escherichia coli ATCC 25922 and Pseudomonas aeruginosa(ATCC 27853 ) and fungi
(Aspergillusniger ATCC 9763 and Candida albicans ATCC 7596) using agar well diffusion method and the
resultant inhibition zones were measured and tabulated as means. The zones were measured with a
transparent ruler and the result recorded in millimeters. The screening was done in triplicates. Negative
controls involving the addition methanol instead of the extracts were included.

Antimicrobial Activity

The antimicrobial activity was determined by the agar well diffusion method against different strains of
bacteria. Each test bacterium was spread onto sterile Muller-Hinton Agar (Hi-Media). A 6 mm diameter well
was cut from the agar using a sterile cork-borer; subsequently each well was filled with 0.1 ml of the plant
extract. Sterile dimethyl sulfoxide (DMSO) served as negative.

Bacterial organisms:
The standard organisms were obtained from the national collection of type culture (NCTC),Colindale,England
and American type culture collection (ATCC),Rock Ville,Land,USA.Table (2 ).

Table (2)
Bacteria used Code No.
Bacilliussubtilis NCTC 8236
Staphylococcusaureus ATCC 25923
Escherichia coli ATCC 25922
Pseudomonasaeruginosa ATCC 27853

Antifungal Activity

The fungal suspensions cultures were maintained on sabouraud dextrose agar, incubated at 250C for 4 days.
The fungal growth was harvested and washed with sterile normal saline, and the suspension was stored in
the refrigerator until used.

Fungal organisms
The source of fungi was the American type culture collection ATCC),RockVille,Maryland,USA(Table 3).
Table (3)

Fungi used Code No
Aspergilliusniger ATCC 9763
Candida albicans ATCC7596

RESULTS AND DISCUSSION
The antibacterial properties of the petroleum ether, ethyl acetate and methanol extracts of three medicinal
plants (Glinus lotodios , Eclipta alba and Ethulia conyzoides) at concentration 100 mg /ml were tested
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against four standard bacterial strains (Staphylococcus aureus(ATCC 25923), Bacillus subtilis(NCTC 8236),
Escherichia coli (ATCC 25922) and Pseudomonas aeruginosa(ATCC 27853) , and against tow standard
fungal strains Aspergilliusniger (ATCC 9763) and Candida albicans (ATCC7596). The results of the
antimicrobial activities are presented as per their measurement of zone of inhibition in millimeter (Table 4).
The results showed that methanol was the best solvent for extracting antibacterial substances of Ethulia
conyzoides extract while ethyl acetate was the best solvent for extracting antifungal substances from Glinus
lotodios.

The results of the antimicrobial activities are presented as per their measurement of zone of inhibition in
millimeter. This resulting was depended on the number of pathogenic microorganisms inhibited and the
diameter of inhibitory zones produced, it was also observed that the Gram positive bacteria Bacillus subtilus
was the most sensitive microorganism inhibited by all extracts of plants except Eclipta alba. All extracts
have very weak or no

growth inhibition was observed against fungal strains except ethyl acetate and methanol extracts of Ethulia
conyzoides shows high inhibition zone against Aspergillusniger(18 mm )and Candida albicans(22 mm)
Table (4) . Furthermore, the petroleum ether extracts have no inhibitory activity against all tested organism .
Ethulia conyzoides showed high antibacterial activity against Bacillus subtilis

( 1Z =35mm) with methanol extract , also ethyl acetate extract of Glinuslotodios.

was found effective against all tested + ve and - ve , bacteria B.subtilis, S.aureus,psaeruginosa and E. coli
with inhibition zoens (1Z= 20, 21 18, 18 mm) respectively.

As can be seen from the results, methanol extract of is the most fastidious species against bacteria. All
species of plants included in the present study were also found to be active on at least one of the selected
microbial strains.

The antibacterial activity profile of Ethuliaconyzoidesex tract against all the tested organisms strains
indicated that all organisms were susceptible. with justification, Gram- positive bacteria are frequently
reported to have developed mulit-drug resistance to many of the antibiotics currently available in the market.
extracts.

The reason for the difference in sensitivity between microbial strains might be ascribed to the
differences in morphological constitutions between these microorganisms, Therefore, the cell wall of Gram-
negative organisms which are more complex than the Gram-positive ones act as adiffusional barrier and
making them less susceptible to the antimicrobial agents than are Gram-positive 1671,

The search for substances with high antibacterial properties has been one of the most intensive researches of
this time . It is known that plant produce certain chemicals which are naturally toxic to bacteria but not to
humans . Extracts of various Sudanese medicinal plants have been reported to possess antibacterial activity!
1821 It is an established fact that intensive use of antibiotics is often followed by the development of
resistant strains . Because of this drug resistance , the search for new antibiotics continues unabated.

The activity of the plant extracts against bacteria is an indication of the presence of broad or narrow
spectrum antibiotic compounds or simply metabolic toxins in the plant 2.

plants used in this study different extracts were different in their antimicrobial efficacy depending on the
extractive solvent used.
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CONCLUSION
It is concluded that this study would lead to the establishment of some valuable compounds that has to be
used to formulate new, different and more potent antimicrobial drugs of natural origin.  Presently many
countries in Africa have policies directed at developing biotechnology capabilities, through funding of
projects, training of researchers and creation of specialized research institutes!®!

The antibacterial screening insured the importance of these plants and the intensive use by the healers as
traditional medicines and pointed a good guiding for further research studies in these plant.

Table (4) The result of diameter of the zones of inhibition (1Z)

Test organism used MDIZ (mm)

Name of plant | Part used Solvent Bacteria Fungi

Yield% used

Bs|Sa|Ps|Ec | Ca|As

Glinus lotoides Whole plant 0.25 Pt 12y - 12 - -

1.62 Ea 20 | 21 | 18 | 18 - -

1.88 Me 26 | 18 | 18 | 26 | 12 -

0.24 Pt 15 - |16 | 15 | 14 -
Eclipta alba Whole plant 1.55 Ea 16 | 13 [ 12| 10 | 16 | 12
2.52 Me 17 | 14 | 14 | 10 | 14 | 13

E thulia conyzoides 0.51 Pt 18 | - - | 13 ] - -
Whole plant 3.32 Ea 29 | 31 | 28| 22 | 22 | 18
4.81 Me 32 |30 | 26| 30 | 23 | 15

M.D.l.Z = Mean Diameter of growth Inhibition Zone in mm. Average of 2 replicates ; 0 = No Inhibition
Zone

MDIZ >18 Sensitive; 14-17 Intermediate; <14 = Resistant (-) No activity.

Standardfungal :Ca :Candida albican, As: Aspergillu

Standard bacteria: S.a :Staphylococcus aureus , B.s : Bacillus subtilis , E.c :

Escherichia coli , P.a : Pseudomonas aeruginosa

Solevent: pt: petreolumether , E a : Ethyl acetate , Me : methanol
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