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ABSTRACT

This study investigated the phytochemical constiiugroximate analysis, antioxidant,
antibacterial and wound healing properties of aqueoand ethanolic leaf extracts of
Chromolaena odorata (L.). Results indicated thespree of saponins, phenols and tannins in
agueous and ethanolic leaf extracts. Proximate ysialindicated that the dried leaf contained
ash (10.5%), crude fat (10.75%), fiber (14.9%), shuie (15%), crude protein (18.37%) and
carbohydrate (30.48%). However, aqueous extract hagh antioxidant and lipid peroxide
inhibitory activity while ethanolic extract showedigh phenolic and hydrogen peroxide
inhibitory activity at 50, 100 and 250 pg/ml respeely. Furthermore, the antibacterial studies
showed that the ethanolic extract of C. odoratahitbd the growth of S. aureus, S. typhi and E.
coli at various degrees while S. aureus and S.itgply were inhibited by the aqueous extracts.
However, agueous extract (coagulation: 15.18 + @.0&in; clotting 0.26 £+ 0.014 min) showed
significantly high (p<0.05) haemostatic activityaththe ethanolic extract (Coagulation: 21.0 +
0.696 min; Clotting 2.03 £ 0.035 min). The resulttllese studies indicates that leaf extracts of
C. odorata possess antioxidant, antibacterial armkrostatic activities which explain its
folkloric use in animal nutrition and human medein

Keywords: Chromolaena odoratantioxidants, antibacterial and haemostatic.

INTRODUCTION

Chromolaena odoratdL.) R.M. King & H. Robinson formerly calle@upatorium odoratum
(Siam weed), a herbaceous perennial that formsedang)led bushes about 1.5 - 2.0 m in height

441
Scholars Research Library



Anyasor, G.N.et al Annals of Biological Research, 2011, 2 (2):441-451

and has a characteristic aromatic smell [1]. Ineayit is referred to as ‘obu inenawa’ by the
Igbos and ‘ewe awolowo’ by the Yorubas. It origlgabpread from southern Mexico to
Argentina and Caribbean, but has been introdudeddiverse ecological areas of tropical lands
[2].Chromolaena odoratén tropical Africa has acquired a reputation aseditinal herb for a
variety of ailments including malaridysentery, toothache and fever [3]. Medicinallg flant
decoction is taken as a remedy for cough and colth dath to treat skin diseases and its
popularity as an effective therapy against diarshawalaria fever, tooth ache, diabetes, skin
diseases, dysentery and colitis has been sevatadymented [4]. In folk medicine, agueous
leaf extract of the plant is used as antiseptiofound dressing [5]. Fresh juice from the leaf is
also used as haemostatic to arrest bleeding fresh ftuts and to stop nose bleeding [1].

The medicinal values of plants have been claimedietan their phytochemical component
including alkaloids, tannins, flavonoids and othbenolic compounds, which produce a definite
physiological action on the human body [1]. Scigntieports had also shown that leaves of
plants are major sources of antioxidants, antinbiels and phytochemicals with medicinal
values [6, 7]. Thus, in this present study the pblyemical constituents, proximate analysis,
antioxidants, antimicrobials, clotting and coagulgt properties ofC. odorata had been
investigated in a bid to scientifically prove theditinal potentials of this obnoxious weed.

MATERIALS AND METHODS

Plant material

The leaf ofC. odorata waollected from a farmland at Babcock Universitigan Remo, Ogun
State, Nigeria and authenticated by Prof. E.B. Eagplant scientist and H.O.D Chemical and
Environmental Sciences, School of Science and T@obg, Babcock University, Ogun State,
Nigeria.

Chemicals

DPPH (2,2 diphenyl-1- picrylnydrazyl hydrate), galacid and folin-ciocalteu’s reagent were
purchased from Sigma Aldrich, USA. All other cheatscand reagents used were of analytical
grade.

Animals

Six Wister strain albino rats were obtained frora ®reclinical Animal House, Department of
Biochemistry, Faculty of Basic Medical Sciences]l€ye of Medicine, University of Ibadan,
Ibadan, Oyo State. Nigeria. The animals were giwater and rat chovad libitumfor 14 d to
allow for acclimatization before use.

Test microorganisms

Klebsiella pneumonia, Staphylococcus aureus, Psotewlgaris, Escherichia coliand
Pseudomonas aeruginosaere obtained from Olabisi Onabanjo Teaching Haspgagamu,
Ogun State. The microorganisms were sub culturetithe pure cultures re-sub cultured on
nutrient agar slants and thereafter stored at #tiCrequired for study.
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Extraction of plant material

Fresh leaf ofC. odoratawas air dried and then ground to fine powder. Thkgyized samples
(20 g)were soaked in 300 ml of 100% ethanol and 300 ml ofiltidt water for 72 h before
extraction. The ethanolic and aqueous extracts veemgcentrated to dryness in a rotary
evaporator and thereafter stored in refrigeratodd@ until further use. However, for the
antimicrobial activity aqueous and ethanolic extracts were diluted stgparavith 30%
dimethylsulphoxide (DMSO) to obtain 250 mg/ml, 20@/ml, 150 mg/ml, 100 mg/ml and 50
mg/ml concentrations stored at 15°C until required

Antioxidant assay: Rapid Thin Layer Chromatography screening for amdiant activity was
carried out by spotting a concentrated ethanolaneous solutions of the extracts on silica gel
plates. The chromatograms were developed in melthatlyl acetate (2 : 1) after which it was
air-dried and sprayed with 0.2%/, DPPH spray in methanol. The chromatograms were
visualized for the presence of yellow spots. Thi#ical scavenging activity of leaf extracts was
performed according to the DPPH spectrophotometdthod of Mensoet al[9]. One ml of 0.3
mM DPPH methanol solution was added to 2.5 ml smubf the extract or standard (100, 200
and 300pg/ml) and allowed to react at room tempegator 30 min. The absorbance of the
resulting mixture was measured at 518 nm and ctenvéo percentage antioxidant activity (AA
%), using the formula:

AA%= 100-{(Abs sample- Abs blank) x100/ Abs ca}r

Where Abs sample is the absorbance of sample asddtirol is the absorbance of control with
the extract at 518 nm.

Blank=Methanol (1.0 ml) plus sample solution (2.0,Megative control=DPPH solution (1.0
ml, 0.25mm) plus methanol (2.0 ml), ascorbic acnd &allic acid were used as standards
(Positive control).The scavenging reaction betw@#PHe+) and an antioxidant (H-A) can be

written as: (DPPHs) + (H-A} DPPH-H + (Ae)
Purple Yellow

Determination of total phenolic content: This was estimated as described by Singleton and
Rosst’ and modified by Gulciret al[11]. One ml aliquot of extracts or standard solutof
gallic acid (10, 20, 30, 40 and50 mg/l) was addred volumetric flask, containing 9 ml of water.
One milliliter of folin-ciocalteu’s reagent was asttto the mixture and vortexed. After 5 min, 10
ml of 7% sodium carbonate was added to the mixtame, then incubated for 90 min at room
temperature. After incubation the absorbance ag#imsreagent blank was determined at 750
nm. A reagent blank was prepared using distilletewsnstead of plant extract. The amount of
phenolic content in the extract was determined ftbenstandard curve produced with varying
concentrations (10, 20, 30, 40, 50 ug/ml) of gadlced. The total phenolic content of the plant
was then calculated as shown in the equation balmvexpressed as mg Gallic acid equivalent
(GAE)/g fresh weight. All samples were analyzedluplicates.

443
Scholars Research Library



Anyasor, G.N.et al Annals of Biological Research, 2011, 2 (2):441-451

Equation........c.oo i, C=c.m/V

Where:

C= total content of phenolic compound in gallicaequivalent (GAE)/g

c= the concentration of gallic acid established frtiva calibration curve, pg/ml
V= volume of extract (ml)

m - weight of the crude plant extract (g).

Inhibition of lipid peroxidation: A modified Thiobarbituric Acid Reactive Substances
(TBARS) assay was used to measure the lipid peeofddned, using egg yolk homogenate as
lipid-rich media [12]. Egg homogenate (0.5 ml, 18%) was added to 0.1 ml of extract (1
mg/ml) and the volume made up to 1 ml with distillwater. Thereafter, 0.05 ml of Fepfas
added and the mixture incubated for 30 min. Nex&,nl of acetic acid was added followed by
1.5 ml of TBA in SDS. The resulting mixture was texed and heated at 95°C for 60 min. After
cooling, 5 ml of butan-1-ol was added and the mixtwas centrifuged at 3000 rpm for 10 min.
The absorbance of the organic upper layer was megst 532 nm and converted to percentage
inhibition using the formula:

(1 - E/C) x 100

Where C = absorbance of fully oxidized control, and
E = absorbance in the presence of ettra

Hydrogen peroxide scavenging activitythis was estimated using the modified method offRuc
et al[13]. One ml of sample (50 - 250 pg/ml) was mixeith 0.1M phosphate buffer (pH 7.4)
and 600 ml of a 43 mM solution of,84 in the same buffer was added. The absorbance ahalue
230 nm of the reaction mixture was recorded at® anid then at every 10 min up to 40 min. For
each concentration, a separate blank sample (dewoidydrogen peroxide) was used for
background subtraction. The percentage inhibitiividly was calculated from

[ (Ao-A1)/A0)]x100

Where A= Absorbance of the control
A= Absorbance of the extract/standards. All tests wierge in triplicates

Phytochemical screeningChemical tests were carried out on the aqueoutaholic extract
for the qualitative determination of phytochemicalnstituents using standard procedures as
described by Harborne [14] and Sofowora [15].

Proximate analysis: The chemical tests were carried out on the plambpsss for the
guantitative determination of physico-chemical d¢tnents using standard procedures as
described by Pearson [16].

Evaluation of antimicrobial activity: Agar diffusion method as described by Osadebe and
Ukwuezé’ was adopted. Broth cultures of the test isoladek ifl) containing 1x20cells/ml of
organism was introduced into a sterile Petri disd 45 ml molten nutrient agar added. The
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content was thoroughly mixed and allowed to sofidifhree holes were made in the plates
(about 5.0 mm diameter) using a sterile cork-b@ed equal volume of leaf extracts were
transferred into the holes using a Pasteur’'s mpditvo Petri dishes containing a particular
microorganism was used for each concentration tvhetx The plates were allowed to stand for
one hour for the pre-diffusion of the extracts tewur [18] and were incubated at 37°C for 24 h.
At the end of incubation, the plates were colleded zones of inhibition that developed were
measured. The average zones of inhibition were teoulated. The minimum inhibitory
concentration (MIC) was calculated by plotting flogarithm of the concentration of extract
against the square of zones of inhibition. Thelaggirithm of the intercept on logarithm of
concentration axis gave the MIC values [17, 18].

Wound healing assay (Haemostatic Activity)a modified method of Morton and Malone [19].
1000 pl of Tween 80 solution and 1000 ul of theemqus and ethanol extracts were added to
different test tubes. 0.25 ml of the resulting solus was orally administered to the different
animals. At the end of administration, the animé&ds were inflicted using surgical blade and a
few drops of the aqueous, ethanolic extracts anthalosaline (control) were placed on the
inflicted wounds on each animal. The time of cla@swecorded. Subsequently the animals were
subjected to cervical dislocation and 1 ml of lolazas taken using a plastic hypodermic syringe
and transferred into empty Ethylene Diamine Tetcatie acid (EDTA) bottles and 500 pl of
each extracts and control (normal saline) were éduohel the time taken to coagulate the blood
by each sample was recorded.

Statistical analysis: This was done with the aid of Windows Microsoft Exand SPSS for
windows; SPSS Inc., chicago, standard version 1d@.@etermine differences between mean
using analysis of variance (ANOVA). Data were répdras Mean + Standard deviation.

RESULTS

Data from this study indicated the presence ofeeopls, tannns, saponins, phlobatannins,
cardiac glycoside, anthraquinone, phenol and aitkato the extracts ofC. odorata(Table.1).
The proximate analysis showed carbohydrate was higbest (30.48%) while crude ash
(10.50%) was the least (Table 2). Aqueous extrd2t56 + 0.12%) had a significantly higher
(P<0.05) percentage inhibition than ethanolic ext(a.29 + 0.67 %). However, ethanolic extract
(0.89 £+ 0.849 mg GAE/g) had significantly (p<0.O&gher total phenolic content than the
aqueous extract (0.24+0.071) of the same concentraRapid TLC screening for antioxidant
activity was positive for all the plant leaves exts. Furthermore, Kg values for agueous,
ethanol, gallic acid and ascorbic acid were 222070, 15.90 and 17.0 pg/ml  respectively
(Table 3). The percentage scavenging ability ofekieacts released by.6, (figure 1) showed
that the aqueous extract 6f odoratahad significant (p<0.05) higher activity at 100da260
pa/ml than ethanolic extract except at 50 pg/ml.

Table 4 shows the results of the antimicrobial @ffeof the extract on the test isolates. As
observed, the zones of inhibition decreased witliedese in the concentration of the extract. The
extracts did not inhibit the growth &f aeruginosa, P. vulgarigndK. pneumoniaat any of the
concentrations used. The highest zone of inhibith@s exhibited ors. aureuswith a zone
diameter of 14 mm at a concentration of 250 mg/Am&molic extract while the lowest zone of
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growth of inhibition was 1mm at 150 mg/ml concehtra for ethanolic extract ok. coli. The
ethanolic extract at 250 mg/ml, 200 mg/ml and 1%@mt only showed minimal inhibition of.
coli while no inhibition was recorded at other conceidres used. The lowest MIC was obtained
with S. aureusvith 0.1mg/ml while the highest was 0.8mg/ml Earcoli (Table 5)

Table 1: Phytochemical analysis of aqueous and ethalic leaf extracts ofChromolaena odorata.

Phytochemicals Aqueous Ethanolic

Terpenoids - ++
Tannin + ++
Saponin ++ +

Phlobatannin ++ -

Cardiac glycoside - ++

Flavonoids - -

Cardenolides - -

Anthraquinones - +
Phenol ++ +
Alkaloid ++ -

Volatile Oil - -

++ = abundant + = trace - = absent

Table 2: Proximate analysis result of the blendecelaves ofChromolaena odorata.

Plant material Moisture % Fiber% Fat% Protein% A sh% Carbohydrate %
C. odorata 15 14.9 10.75 18.37 10.5 30.48

Table 3: Quantitative determination of total pheno| antioxidant and lipid peroxidative activity of
Chromolaena odorata

Sample Concentration Percentage antioxidant Total Phenol (mg/g Percentage inhibition of lipid
extract (1g/ml) activity GAE) peroxidation
100 75.61+0.070 0.24+0.707 42.56+0.12
Aqueous 200 77.66+0.212
300 78.62+0.059
22.50
100 76.44+0.007 0.89+0.849 3.29+0.67
Ethanolic 200 77.39+0.134
300 77.95+0.069
23.70
100 81.55+0.25
Gallic acid 200 82.00+ 1.55
300 83.56+1.05
15.90
100 82.10+0.44
Ascorbic 200 81.58+0.04
acid 82.32+2.05
300 17.00

*IC50 value in pg/ml (concentration of sample riegd for 50% inhibition of DPPH radical activity).

Wound healing assay showed that the aqueous exisact the lowest time in clotting (0.26 £
0.012 min.) as compared to ethanolic extract (2@035 min.) and the control (6.88 + 0.007
min.) which used the longest time in clotting. Algocoagulation test the aqueous extract (15.18
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+ 0.023 min.) also used the lowest time in coaguiats compared to the ethanolic extract
(21.78 + 0.696 min.) and the control (162.28 + YZ.8in.).

80.00
_é"' 60.00— T
2
3]
@ T
c — 1
=] - —
=
2
‘= 40.00—
£
oS
c
]
[]
=
20.00 T
0.00 T T T f T f
Aqueous Ethanolic extract Aqueos extract Ethanolic extract Agqueous Ethanolic extract
extract ( 50 ( 50 ug/ml) ( 100 ug/ml) ( 100 ug/ml) extract ( 250 ( 250 ug/ml)
ug/ml) ug/ml)

Chromolaena odorata extracts

Fig 1: Percentage inhibition of hydrogen peroxide gainst 50, 100 and 250 pg/ml extracts &hromolaena
odorata.

Table 3: Zone of inhibitory activity of different concentrations of aqueous and ethanolic extracts of
Chromolaena odorata against clinical bacteria

Extract Concentration (mg/ml) Zone of inhibition (mm)
E.coli S.aureus P.aeruginosa S.typhi P.vulgaris K. pnemoneae.
250 Aqueous NI 12 NI 9 NI NI
Ethanol 6 14 NI 10 NI NI
200 Aqueous NI 10 NI 7 NI NI
Ethanol 5 11 NI 8 NI NI
150 Aqueous NI 5 NI 6 NI NI
Ethanol 1 8 NI 6 NI NI
100 Aqueous NI 2 NI 4 NI NI
Ethanol NI 5 NI 5 NI NI
50 Aqueous NI 1 NI 2 NI NI
Ethanol NI 3 NI 3 NI NI
Ethanol only _ _ _ _ _ _ _
- = No activity NINo inhibition
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Table 4: Minimum Inhibitory Concentration (MIC) of aqueous and ethanolic extract o€hromolaena odorata
for antibacterial activity

MIC (mg/ml)
Extracts E.coli S.aureus P. aeruginosaS. typhi P.vulgaris Klebsiella
Aqueous Nil 0.2 Nil 0.3 Nil Nil
Ethanol 0.8 0.1 Nil 0.2 Nil Nil

Values are the average of at least three deterriunafhe MIC for S. aureus and S.typhi are noti§icgmt (P <
0.05 significant).
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Fig 2: Mean coagulation and clotting time for aqueas and ethanolic extracts ofchromolaena odorata.
DISCUSSION

Recent studies on antioxidants and antibacter@gaties of plant extracts could be attributed to
the scientific evidences implicating plant phytotteals and antioxidants in terminating or
inhibiting deleterious chain reactions triggeredftse radicals or reactive oxygen species [20,
21]. Radicals had been associated with redox rceldiseases including arthritis, diabetes,
inflammation, cancer and genotoxicity [22, 23].

Phytochemical screening @f. odorataindicated the presence of saponins, phenols amintn
in aqueous and ethanolic leaf extracts. This suggéstC. odoratamay possess hemolytic,
anti-inflammatory, antioxidative, immunostimulantnda antimicrobial activities [24].
Phlobatannins and alkaloids were present in thee@ag extract while cardiac glycosides,
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anthraquinones and terpenoids were present in thandic extract. The presence of
phlobatannin indicates diuretic property and pesitilkaloids suggest potentials of the extracts
to help the white blood cells dispose harmful micganisms and cell debris, and also improve
cardiac conditions by reducing blood pressure, eiasing circulation and inhibiting the
accumulation of arteriosclerosis plaque and bloddtsc[25]. Pure cardiac glycosides
administered as injections or tablets inhibit astitansport of K and N through membranes
thereby strengthening heart muscle and the poweystblic concentration against congestive
heart failure. The bitter taste of glycosides gsevents birds and insects from eating immature
fruits and seeds and also abates the decay of d@aimplgnt tissues. Anthraquinones are
considered to be one of the most active agentstastatic breast cancer [26].

Furthermore, proximate analysis showed thabdoratacould serve as a good source of energy,
flavor, minerals, protein and dietary fibre thusntibuting to the palatability and
supplementation of feed in animal nutrition [27].ZBhis may account for the use of plant in
livestock production. However the relatively highoisture content ofC. odorata content
indicates a possible reduction in plant shelf[x®].

Results from various antioxidant assays \(itro) in this investigation showed that the plant
extracts possess antioxidant activiBlant phenolics are major group of compounds gciis
primary antioxidants or free radical scavengerg.[8Be ethanolic extract €. odoratashowed
higher phenolic than aqueous extract. A qualitatapid thin layer chromatography screening
for antioxidant activity of aqueous and ethan@iracts were positive, as the colour of the
DPPH spray changed from deep violet to yellowisbtspndicating both extracts possess free
radical scavenging activity, and may be considegyeold sources of antioxidants. Also, further
study showed that the free radical scavenging poivre extracts o€. odorataincreased in a
concentration dependent manner as evident on ttreased reduction of the stable DPPH
radical [26]. Although, the scavenging power ofthektracts were significantly low compared
to standard gallic acid and ascorbic acid. Aqueextsact showed higher radical scavenging
activity than the ethanolic extract as evident frdme fifty percent inhibitory concentration
values (IGo) [26]. Inhibition of lipid peroxide formation shad that the aqueous extract
indicated higher inhibitory activity than ethanoégtract. Formation of lipid peroxide has been
shown to result from the cumulative effect of reaecbxygen species, disrupting the assembly of
the membrane causing changes in fluidity and pdbitiga alterations in ion transport and
inhibition of metabolic process&s This result indicates that extracts have theitghib inhibit
lipid peroxidation in biological system. The hydewgperoxide scavenging test showed that
ethanolic extract exhibited high hydrogen peroxidebitory activity than aqueous extract at the
various concentrations tested. The ability of pkaxtract to scavenge,B, could also reflect its
ability to inhibit the formation of hydroxyl raditan vivo and in a way protect the cell from
oxidative damage [7].

Results from the antibacterial studies showed tiratethanolic extract of. odoratainhibited
growth of S. aureus, S. typlandE. coli at various degrees whil&. aureusandS. typhionly
were inhibited by the aqueous extracts. The solusatl as control had no inhibitory effect on
the test isolates indicating the efficiency of fhant extract. This may be due to the presence of
phytochemicals such as phylobatanine, saponingritaids, glycosides, tannins and alkaloids in
the leaf extracts [32]. The low MIC exhibited bytéxtract ors.aureusandS. typhiis of great
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significance in the health care delivery systentesiit could be used as alternative to orthodox
antibiotics in the treatment of microbial infectsoaspecially as these bacteria frequently develop
resistance to known antibiotics [33]. The Gram tiggabacteria $. aureus were found to be
more susceptible to the plant extract than the Guasitive bacteria. This could be due to the
morphological differences in the cell wall of Granwositive bacteria, which is less complex and
lacks the natural sieve effect against large mdéscdue to the small pores in their cell envelope
[34]. This suggests th&. odorataantimicrobial mode of action might be due to thesence of
flavonoids and tannins that binds to bacterial walll and inhibits its biosynthesis.

Plant extracts arrested bleeding from fresh woubgsreducing clotting and whole blood
coagulation time which are important indices of rhastatic activity [6]. Studies on the
haemostatic activity indicated that the aqueousaekshowed a better haemostatic ability than
the ethanolic extract. Haemostasis involves thentsmeous arrest of bleeding from damaged
blood vessels which is important for initiationtefsue repair processes and prevention of tissue
death through haemorrhage [6]. The reduction ofjatzion time of whole blood by the leaf
extracts is an indication that the extracts mag alterfere with the blood coagulation pathways.
The presence of saponins and tannins in the pkaftis believed to be responsible for its
haemostatic activity, thereby, supporting the tiadal use of the plant leaf in wound healing
[5]. In conclusion, this study indicates that leaftracts of C. odorata possess bioactive
metabolites, free radical scavenging, antibactena haemostatic activity which explains their
use in animal nutrition and human medicine.
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