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Abstract: Chromolaena Odorata is a species from the family of Asteraceae. It is used traditionally by the tribal
people as anti-bacterial and anti-inflammatory agents. The anti-bacterial activity of ethanol, methanol and
aqueous extracts of the plant was tested against clinical bacteria Staphylococcus aureus and Escherichia coli
using the agar well diffusion method. The susceptibility of the test bacteria varies with the type of solvents used.
The result of the anti-bacteria activity revealed that the diameter zones of inhibition against the test bacteria and
CPX differed (P≤0.05) significantly. The potentiality of the leaf against the test bacteria as evaluated by minimal
inhibitory concentration (MIC) and minimal bactericidal concentration (MBC) indicated the presence of more
active compounds in ethanol than in methanol and aqueous extracts. Qualitative phyto-chemical analysis of the
extracts reveals the presence of bioactive components. This, the result of this study justified the fickloric usage
of the plant and suggests that leaf part of chromolaena Odorata could be pharmaceutically exploited.
Keywords: Determination, Characterization, C. Odorata, Anti-bacteria, Phytochemicals, Nigeria.
INTRODUCTION
Chromolaena odorata (L.) is one of the world’s
worst tropical weeds [1,2]. The weed goes by many
common names including Siam weed, devil weed,
French weed, communist weed, hagonoy, cohoy etc.
[3]. It is now a major weed that is widespread in
June-Aug 2016

central and Western part in Nigeria [4-6]. It is
sometimes grown as a medicinal or ornamental plant
which is used as a traditional medicine in treating
mainly microbial disease [5]. In Nigeria, C. Odorata
is referred to as Obu Inenawa by the Igbo’s, ‘ewe
Awolowu by the Yorubas and Ikong-Mkpa by Efik.
The mixture of several plants with C. Odorata has
been used in villages for oral consumption in terms
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of decoction in the primary health care and external
application. An ointment prepared from leaves of C.
Odorata has been shown to promote the healing of
soft tissue wounds, burns and skin infections [5]. In
herbal medicine, leaf extracts with salt are used as a
gargle for sore throats and colds. It is also used to
scent aromatic baths [7].
Many researchers reported that leaf of C. Odorata
exhibited
antimicrobial
[8]
antifungal,
[9]
antipyretic and antispasmodic [10] wound healing
[5] platelet activating factor receptor burding
inhibitory [11] and haemostatic activity [12-14]. It
has also been reported to possess anti-inflammatory,
astringent, diuretic and hepatotropic activities [15].
Previous investigation indicated that C. Odorata
produce stable phenolic compound with active
antimicrobial activity. Studies revealed that leaf
extracts stimulated the expression of many proteins
of the adhesion complex and fibroneatin by human
keratinocytes which are essential to stabilize
epithelium in the healing process of wounds [16].
It has been observed that, the leaves and stem of C.
Odorata have the presence of steroids which is used
as a pharmaceutical aid (emulsifying agent) and as
an anti-cancer and anti-microbial [5,11,17,18].
The phytochemical studies have revealed the
presence of a wide range of chemical entities in the
C. Odorata [5,19-21]. Flowers of this plant have
been subjected to further investigation on for
essential oils, fats and alkaloids [14]. Anti-bacterial
screenings are now seen as the first step towards the
discovery of useful drugs that the tropical rain forest
has been identified as a potential source due to its
diverse in flora. In order to understand these plant
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and for plants to reach rightful role in contributing to
affordable healthcare, these plant must be assessed
from a scientific viewpoint. In Southern part of
Nigeria, the fresh juice pressed out of the crushed
leaves is used as haemostatic to arrest bleeding from
fresh cuts and to stop bleeding [5]. There is the need
for new, safe and more effective anti-bacterial drugs
and is a major challenge to the drug industry,
especially with the increase in phyto-pathogenic
strains resistance to bactericides and also fungicides
apart from being hazardous to environment and
human health.
The overall aim of this study is to extract, isolate,
identify and evaluate bioactive alkaloids from C.
Odorata traditionally used for medical purpose as an
alternative drug for the treatment of diseases in man.
MATERIALS AND METHODS
Study Area: The study area is the Federal College
of Land Resources Technology permanent site at
Oforola in Owerri West Local Government Area of
Imo State. It is about 20km from Owerri municipal
and about 5km from Avu junction along Owerri
Port- Harcourt express road. It lies on latitude 6 0 56”
N and longitude 60 3” E. It is characterized by mean
annual rainfall of about 1,500 - 2,500 m and mean
annual temperature of 26-280 C and humidity of
70.5%. The study was carried out using some pure
compounds presents in C. Odorata for skin care
products, essential for developing and upgrading the
plant into a potential herbal product and others
medical product based on chemical constituents and
bioactivities in C. Odorata (Figure 1), having the
characteristics in Table 1.
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Fig. 1: Leaves and Flower of Chromolaena Odorata.
Table 1: Characteristics of Chromolaena Odorota
Scientific name

Chromolaena Odorata

Taxonomical name

Chromolaena Odorata (L.) king & Robinson

Family
Genus

Asteraceae (Compositae)
Chromolaena

Synonym

Eupatonium Odoratum

Organism type

Herb [22]

Occurs in

Agricultural areas, natural forests, planted forests,
range/grasslands, ripanan zones, scrub/shrublands [23].

Common names

Siam weeds [4,11]; Triffed weeds [24]; Bitter bush/jack in the
bush aeroplant plant (ling et al.) Obu inenawa’/’ewe awolowo’
[23].

Data Collection Technique: The leaves of the
plant were collected from the Federal College of
Land Resources Technology compound at Oforola
in Owerri West L.G.A of Imo State, Nigeria. The
plant materials were washed thoroughly between 23 times with running tap water and rinsed with
distilled water followed by shade-dried at room
temperature to avoid transit contaminants. The dried
plant materials were finely grounded to fine powder
by using mortar and pestle and then kept in pet
container with proper labeling for organic solvent
extraction and aqueous extract.
Extraction of Plant Materials: The extracts were
prepared by dissolving twenty five (25g) grams of
shade dried powder of the plant materials in 150mls
June-Aug 2016

of ethanol, methanol of 95% and 200mls of distilled
water for 48hrs with daily agitation. The extract was
separated by filtration using Whatman Paper No 1.
Determination and Characterization methods:
Human pathogenic bacterial strains such as
staphylococcus aureus and Escharichia coli were
obtained from Department of Microbiology,
Anambra State University Uli, Anambra State. The
microorganism were sub -cultured and maintained
on nutrient agar media until required for study. For
Anti-bacterial Susceptibility, this was determined by
agar well diffusion method where 1ml each of test
organism was added in a sterile plate containing
sterile Mueller Hinton agar, shaken and allowed to
cool and solidify. Four wells of 6mm (diameter) was
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bored in the solidify medium with the help of sterile
cork-borer and was labeled property. 0.1m of each
solvent extract of C. Odorata plant leaves was added
in each well. Plates left for 5mins till the extract
diffuse in the medium and then incubated at 37o C in
a moist atmosphere for 24hrs. The anti-bacterial
assay of the plant extracts were recorded by
measuring the inhibition zones in millimeters with a
measuring scale. The whole process was repeated in
triplicate.
Determination
of
Minimum
Inhibitory
Concentration (Mic): This was carried out using
the modified method of Iheukwumere and Umedum
[25]. Here, various concentration of the test extracts
were obtained using double fold serial dilution. Each
dilution was assayed against the test organism using
tube dilution method. One millimeter of the test
organism was added into each dilution and incubated
at 370 c for 24hrs. The MIC was defined as the lowest
concentration able to inhibit any visible bacterial
growth. This was determined and recorded.
Determination
of
Minimum
Bactericidal
Concentration (Mbc): This was determined using
the modified method of Iheukwumere and Umedum.
Here, equal volume of various concentration of
those tubes that did not produce any visible growth
from MIC was plated on fresh sterile poured plate
and incubated at 37o c for 24hrs. The lowest
concentration of the extracts that killed the test
organism was taken as the MBC.
Qualitative determination of the presence of
phytochemicals:
Alkaloids: The plant extract was dissolved in dilute
HCL and filtered. The filtrate was used to test for the
presence of alkaloid using Dragendroff’s reagent
which indicated red precipitate [26].
Tannins: 1 gram of the extract was dissolved in
20ml of distilled water and filtered 3 drops of 10%
feds was added to 2ml of the filtrate. Blackish-blue
or blackish-green showed positive result [26].
June-Aug 2016
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Saponins: Small amount of the extract was shaken
with little quantity of water, formation of 1cm layer
of foam which persisted for 10 minutes indicated the
presence of saponins [26].
Flavonoids: A few pieces of magnesium metal was
added to 5ml of the extract and concentrated HCL.
A reddish colouration indicates a positive test for
flavonoids [26].
Phenolics: 50mg of the plant extract was dissolved
in 5mls of distilled water, few drops of neutral ferric
chloride solution was added. A dark green colour
indicates the presence of phenolics [27].
Resins: About 0.2g of the powdered sample was
extracted with 15ml of 96% ethanol. The extract was
then poured into 20ml of distilled water in a beaker.
A precipitate occurred indicating the presence of
resins [27].
Steroids: About 0.5g of the extract was dissolved in
3ml of chloroform and filtered few drops of
concentrated H2 S04 was added to the filtrate to form
a lower layer. A reddish brown colour was taken as
positive for steroid ring.
Cardiac Glucoside: About 0.5g of
extract was dissolved in 2ml of
concentrated H2 S04 was carefully added
lower layer which gave a reddish brown
inter-phase.

the plant
chloroform
to form a
ring at the

Phlobatannins: About 5ml of the extract was boiled
with 1% aqueous HCL. The presence of red
precipitate indicates the presence of phlobatannins.
STATISTICAL ANALYSIS
To ensure consistency of all findings antibacterial
assay of plant extracts was performed in triplicate
under aseptic condition. Date generated from this
studies were statistically analyzed and expressed as
mean standard deviation (SD).
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RESULTS

The antibacterial activity of ethanol, methanol and
aqueous extracts of C. Odorata (leaf) are presented
in Table 2.

In this results, aqueous, methanolic and ethanolic
extracts from the leaves of chromolaena Odorata.

Table 2: Zones (MM) of Inhibition of Chromolaena Odorata Leaf Extracts
Inhibitory substance

E. Coli

Ethanolic Extract

S. Aureus

14.00±0.82

15.00±0.71

Aqueous Extract

-

-

Methanolic Extract

11.50± 0.50

12.33±2.62

Ciprofloxacin

26.70±0.74

21.00±0.82

Ethanol

-

-

Source: Authors Laboratory Analysis, 2013.

The result obtained from the Agar well diffusion
assay showed that the plant extracts possess
antibacterial effect against the tested microorganism
(Table 2). The result of the antibacterial activity
revealed that the diameter zones of inhibition of the
test extract and ciprofloxacin differed (P≤0.05)
significantly. Ethanolic extract (14.00±0.82) had a
significantly higher (P≤0.05) percentage inhibition
than methanolic extract (11.50±0.50). The extracts
showed good inhibitory activity on almost all the
microbes tested [28] except the aqueous extract

which the inhibitory activity was not significant. All
the tested organisms (bacteria) responded differently
against different extracts and the effect of the
extracts was concentration dependent. Among the
solvents tested, ethanol extracts showed maximum
inhibitory effect against all the tested organisms than
methanol and aqueous extracts. Ciprolaxacin was
used as a standard antibacterial agent for inhibiting
the growth of all organisms and the zones of
inhibition produced were far greater than those
produced by the different extract concentration.

Table 3: Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) OF the
extracts
Inhibitory Sub

MIC (mg/ml)

MBC (mg/ml)

E. Coli S. Aureus

E. Coli S. Aureus

250

250

500

500

Methanolic extract 250

250

500

500

Aqueous extract

-

-

-

-

Ciprofloxacin

125

125

250

250

Ethanolic extract

Source: Authors Laboratory Analysis, 2013.

The MIC and MBC of ethanol, methanol and
aqueous extract and ciprofloxacin of chromolaena
June-Aug 2016

Odorata for the two bacteria isolates tested me
presented in Table 3.
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Qualitative Phytochemical Constituents of
Chromolaena Odorata leaf extract: Escherichia
Coli and Staphylococcus aureus were found to be
most sensitive to the ethanol and methanol extracts
since their growth activity was inhibited at a
relatively
lower
concentration
(250mg/ml).
Preliminary phytochemical analysis conducted for

2016

the three (3) solvent extract of plant leaf reveals the
presence of phenolics, tannin, saponins and
flavonoids as the major constituents (Table 4). The
other secondary metabolites like alkaloids, Resin,
steroids, glycosides and phlobatannins were present
in trace amount which is consonant with the finding
of Mondal et al [29].

Table 4: Qualitative Phytochemical Constituents of Chromolaena Odorata leaf extract
Phytochemical
Alkaloid
Tannins

Observation

Saponins

+++

Flavonoids

+

Phenolics
Steroids

+++
+

Glycosides

++

Phlobatannins
Resin

++
+

++
+++

Source: Authors Observation, 2013.

NB:

keys: ‘+++’, highly present, ‘++’ moderately present, ‘+’ less present

DISCUSSION
The continuous increased frequency of resistance to
commonly used antibiotics led to the search for
newer, effective, cheap and easily affordable drugs
in the management of infectious diseases. In this
study, our result showed that ethanol extracts of C.
Odorata (leaf) gave favourable results against the
two (2) bacterial isolates tested than methanol and
aqueous. The solvent used as control had no
inhibitory effect on the test isolates indicating the
efficiency of the plant extract in the test organisms.
Many studies revealed that the ethanol extracts of
plant inhibit the growth of bacteria more than
aqueous extracts of plant and found to possess more
inhibitory effect than other extracts [30].
Generally, plant extracts are usually more active on
gram positive bacteria than gram negative bacteria.
June-Aug 2016

This may be due to the permeability barrier provided
by the cell wall or to the membrane accumulator
mechanisms. This suggests that C. Odorata
antimicrobial mode of action might be due to the
presence of flavonoids and tannins that binds to the
bacterial cell wall and inhibits its biosynthesis [31].
The low MIC exhibited by the extract on S. Aureus
and E. Coli is of great significance in the health care
delivery system since it could be used as alternative
to orthodox antibiotics in the treatment of microbial
infections especially as these bacteria frequently
develop resistance to known antibiotic [32].
The phytochemical analysis of the study reveals that
the extract contained bioactive compounds
(Alkaloid, tannin, saponins, flavonoid, phenolics,
steroids, glycosides, Resin, phylobatannins). These
bioactive compounds are believed to be responsible
for the observed antibacterial effects. Some workers
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have observed the antimicrobial effects of plant
extract to the presence of these bioactive compounds
[18]. The presence of these bioactive compounds is
an indicator that C. Odorata can be a potential source
of precursors in the development of synthetic drugs
against bacteria. These active principles may have
acted alone or in combination to inhibit the growth
of the bacterial organisms. The medicinal uses of
these plants to heal diseases including infectious one
has been extensively applied by people. The
problem of microbial resistance is growing and the
outlook for use of antimicrobial drugs in the future
is still uncertain. Therefore, actions must be taken to
develop research to better understand the genetic
mechanisms of resistance, and to continue studies to
develop new drugs either synthetic or natural. The
ultimate goal is to offer appropriate and efficient
antimicrobial drugs to the patient.
SUMMARY
It is notable that despite the several studies on the
antimicrobial properties of herbs and spices [33], the
reports on antibacterial activity of plant extracts are
limited.
Result from the antibacterial studies showed that
ethanolic and methanolic extract of C. Odorata
inhibit growth of S. Aureus and E. Coli and aqueous
extract had no effect on the text organisms. The low
MIC exhibited by the test isolates is of great
significance in the health care delivery system. The
bioactive compounds from the phytochemical
analysis are believed to be responsible for the
observed antibacterial effects. The present study
provides a scientific proof for the local use of
medicinal plants studies and users for the selection
of plants with antibacterial activities for further
phytochemical work in the isolation and
identification of the active compounds.
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CONCLUSION
Chromolaena or Siam weed was considered to be a
harmful weed until the recent past due to its highly
invasive, allelopathic nature. Although it was used
traditionally for its healing properties, it never
enjoyed the status of a medicinal herb. Instead,
efforts were always made to eradicate the so called
weed. Some of the recent studies have proved its
medicinal value beyond any doubt as mentioned in
the article [3].
The ethanol, methanol and aqueous extracts showed
comparable antibacterial activity towards bacterial
isolates, supporting the traditional use of these plants
and suggesting a need to isolate and evaluate active
constituents. It has opened the avenues for discovery
of new clinically effective antibacterial compounds.
Chemical analysis of the plant extracts reveal the
presence of several alkaloids, flavonoids, saponins,
glucosides, tannins and phenolics responsible for the
antibacterial activity possibly due to their synergistic
effect on the test organisms.
Therefore, it is concluded that C. Odorata is a highly
valuable
medicinal
plant
having
different
compounds with antioxidant, Anti-inflammatory
and other activities proving the folklore use of this
plant by the people. Compounds identified in the
aqueous, ethanol and methanol extracts are highly
precious showing extra pharmacologically activities
along with anticancer, anti-diuretic, anti-pyretic and
analgesic activities. This in-depth investigation on
compounds present in the aqueous, ethanol and
methanol extracts that make this study novel and
useful.
RECOMMENDATION
It is very dangerous to use large dose of most
synthetic drugs due to their toxicity while the body
system can still accommodate some plant extracts at
relatively high dose [34]. The results are in accord
with tribal belief for which they use as traditional
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medicine for different bioactivities and treatment of
ailments.

8. M. M. Iwu and C. O. Chiori, fitoterapia, 1984,
66, 354-356.

Therefore, the future investigations should be
directed towards the determination of chemical
structure of the active principle and toxicological
evaluation with the aim of formulating novel
chemotherapeutic agents to cope up with increasing
prevalence of drug resistant bacteria.

9. A. Ngono Ngane, E. R. Ebelle, F. Ndifor, L.
Biyiti, P. H. A. Zollo and P. Bouchert,
chemotheraphy, 2006, 52, 103-106.
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