Academic Sciences  Asian Journal oi Pharmaceutical and Clinical Research

Yol 5, Suppl 2, 2012

ISSN - 0974-2441

Research Article

ANTI-BACTERIAL ACTIVITY AND PHYTOCHEMICAL COMPOSITION OF EXTRACTS OF
THREE MEDICINAL ASTERACEAE SPECIES FROM BURKINA FASO.

SAMSON GUENNE*, ADAMA HILOU, NABERE OUATTARA AND ODILE G. NACOULMA

Laboratoire de Biochimie et de Chimie Appliquées (LA.BIO.C.A), Université de Ouagadougou (U.F.R/S.V.T), Ouagadougou, Burkina Faso,
Email: guesams@yahoo.fr

Received: 25 November 2011, Revised and Accepted: 30 January 2012

ABSTRACT

The aim of this study was to investigate anti-bacterial activities and phytochemical composition of three Asteraceae (C. americanum, E. alba and V.
colorata) from traditionally medicine of Burkina Faso. Inhibition zone diameters of extracts and minimum inhibitory concentration (MIC) of Gram-
negative and Gram-positive strains were determinate using standard methods. Preliminary phytochemical tests and polyphenols contents of
extracts were evaluated to explain their anti-bacterial activities.Good diameters of inhibition zones were obtained. E. alba butanol fraction
presented best MIC (1.25mg/mL for S. typhimurium (salad), P. mirabilis (ATCC: 35659) and S. aureus (ATCC: 6538); 0.625mg/mL for V. cholerae
(water) and 0.3125mg/mL for B. cereus (ATCC: 9144)) for several strains used and the highest in phenolic content (88.88 + 0.7GAE/100mg of
extract). This phytochemical profile would explain the anti-bacterial activities of extracts of plants. Our study shows that C. americanum could be
also used for the treatment of some bacterial infection diseases. C. americanum and E. alba are good ways for Burkina Faso future research to isolate

new anti-bacterial compounds.
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INTRODUCTION

Antibiotic resistance is an increasing global problem. This threatens
the successful treatment of bacterial infections of humans and
animals, especially in Africal. Indeed, many bacterial strains
responsible for infectious diseases become resistant to several
antibiotics (ampicillin, ciprofloxacin, gentamicin ..). The results of
studies show such a high percentage of nosocomial infections are
caused by highly resistant bacteria such as methicillin-resistant
Staphylococcus  aureus  (MRSA) and vancomycin-resistant
enterococci2. Due to the low development of the conventional health
system in Africa, over 80% of the population uses the recipes from
traditional Medicine3. These medicinal plants contain many different
bioactive phytochemicals for the treatment of various diseases. An
ethnobotanical survey has shown that in the central region of
Burkina Faso Chrysanthellum americanum (L.) Vatke, Eclipta alba
(L.) Hassk. and Vernonia colorata (Willd.) Drake are among the most
traditionally used species to treat infectious diseases* 5 ¢. To add
value to Burkina Faso flora of and to participate to international
initiative to search for new drug molecules from plants, this study
aimed to evaluate the antibacterial activities of these three species.
The well-known properties of phytochemicals identified in extracts
help to explain the activities?.

MATERIALS AND METHODS
Chemicals

To carry out our activities (phytochemical screening and anti-
bacterial activity), we used solvents and various classic reagents. All
reagents were analytical grades. Folin-Ciocalteu reagent, sodium
carbonate (Naz2C03), sodium hydroxide, gallic acid, quercetin,
aluminium trichloride (AlClz), hydrochloric acid, magnesium
chloride, ethyl acetate, p-iodonitrotetrazolium chloride (INT) and n-
hexane were purchased from Sigma Aldrich chemie (Steinheim,
Germany). Ammonium ferric citrate and potassium persulfate were
supplied by Fluka chemie (Buchs, Switzerland). Dichloromethane,
sulfuric acid, acetic anhydride, ferric trichloride, chloroform, ethanol
and methanol were sourced from Probalo (Paris, France). Butanol
was sourced from sds (Peyin, France); ascorbic acid and tannic acid
were supplied by labosi (Paris, France).

Plants materials

Chrysanthellum americanum (L.) Vatke, Eclipta alba (L.) Hassk. and
Vernonia colorata (Willd.) Drake (Asteraceae species), were collected
in August 2008 at Loumlila, 15 Km north of Ouagadougou, capital of
Burkina Faso. The plants were identified by Prof. Millogo-
Rasolodimby from the plants Biology Department of the University
of Ouagadougou. A voucher specimen (ID-10474, ID-10476 and ID-

10478 respectively) was deposited at the Herbarium of the
Laboratory of Vegetable Biology and Ecology, of the University of
Ouagadougou.

Preparation of Extracts

Leaves of V. colorata and whole-plants of C. americanum and E. alba
were dried at room temperature and ground to fine powder. Twenty
five grams of powdered plant material was extracted with 250ml of
aqueous-ethanol (80%) at laboratory conditions during 24 hours.
After, extracts solution were concentrated under reduced pressure
in a rotary evaporator (BUCHI, Rotavopor R-200, Switzeland) at
approximately 40°C, frozen and lyophilized using a lyophilizer
(Telstar-Cryodos 50, Spain). The extracts (crude) obtained were
fractionated by solvents of increasing polarity (hexane,
dichloromethane, ethyl acetate and butanol). All obtained extracts
were weighed before packed in waterproof plastic flasks and stored
at 4°C until use.

Antibacterial Study
Microorganisms

Eleven microorganisms used in this study consisted of clinical
isolates and collection/ sereotyped strains (Gram positive and Gram
negative). The clinical isolates were obtained from biomedical
laboratory. Escherichia coli, Vibrio cholerae isolated in contaminate
water, Vibrio cholerae, Salmonella typhimirium isolated in
contaminate fish and Salmonella typhimirium isolated in
contaminate salad were used. Serotype strains were: Bacillus cereus
ATCC 9144, Escherichia coli ATCC 25922, Escherichia coli CPI
105182, Proteus mirabilis ATCC 35659, Shigella dysenteriae CPI
5451, Staphylococcus aureus ATCC 6538. Before testing, pure
cultures were realized with all strains using Mueller Hinton (MH)
Agar and tryptic soy Broth. Inoculate were prepared by adjusting the
turbidity of the suspension to match the 0.5 McFarland standard.

Antibacterial Tests

Determination of anti-bacterial activity by agar diffusion
method

The sensitivity of different bacterial strains to various fractions of
extracts was measured by using disc diffusion method? °. Petri plates
containing Mueller- Hinton/Nutrient agar were spread with 0.2 mL
of the inoculum. 6 mm diameter of sterile Whatman filter paper
were soaked with 10uL of extract (20 mg/mL) and deposited in
plates. The plates inoculated with different bacteria were incubated
at 37°C and 40°C for E. coli strains up to 24 h and diameter of any
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resultant zone of inhibition was measured. For each combination of
extract and the bacterial strain, the experiment was performed in
triplicate and repeated twice. The bacteria with a clear zone of
inhibition of more than 12 mm were considered to be sensitive.
Sensitivity of different bacterial strains to DMSO was measured to
evaluate this solvent toxicity. Anti-bacterial activities of different
plant extracts was compared with three commonly employed
antibiotics ampicillin (10 pg/disc), ciprofloxacin (10 pg/disc), and
gentamicin (10 pg/disc).

Minimum inhibitory concentration (MIC)

The minimum inhibitory concentration (MIC) of anti-bacterial
(sensitive bacteria) activity was determinate with serial dilution
technique, using 96-well microplates!® 1. In each colon of well
100pL of sterile MH broth and 100uL of sterile extract (20mg/mL)
were put only in the first line. Successively dilutions permit to obtain
extracts concentration between 20 and 0,325mg/mL. 10pL of each
bacterial culture was added singly to each well. The density of
bacteria was standardized using McFarland 0.5 turbidity standard.
The plates were covered and incubated overnight (18 hours) at 37
°C and 44°C for E. coli strains. To indicate bacterial growth, 50 uL of
0.2 mg/mL p-iodonitrotetrazolium (INT) was added to each well and
the plates incubated at 37 °C and 44°C for 30 min. Bacterial growth
in the wells was indicated by a red color, whereas clear wells
indicated inhibition by the tested substances. This assay was
repeated three times.

Phytochemical investigation
Preliminary screening

Secondary metabolites such as polyphenols, tannins, flavonoids,
coumarins, cardenolids, saponins, anthracenosids, sterols and
triterpenes presence were determined by using methods as
described by Ciulei!2 and Zaheer?3.

Total Phenolics Content

Total polyphenols were determined by using Folin-Ciocalteu method
as described by Guenné'* with some modifications. 96-well
microtitre plate was used. 25 pL of extracts (0.1 mg/mL) were mixed
with 105 pL of Folin- Ciocalteu reagent (0.2 N). 5 min later, 100 pL of
Naz2CO0s3 (75 g/L) were added in each well. After 2 h incubation in the
dark at room temperature, the absorbances were measured at 760
nm against a blank (0.5 mL Folin-Ciocalteu reagent + 1 mL Na;COs)
using a UV/visible light spectrophotometer (Epoch 251465, Biotek
Instruments, U.S.A.). The experiments were carried out in triplicate.
A standard calibration curve was plotted using gallic acid (y=
0.0249x; R? = 0.99).The results were expressed as mg of gallic acid
equivalents (GAE)/100 mg of extract.

Total Flavonoids Content

The total flavonoids content were estimated according to the Dowd
method as adapted by Lamien-Meda's with some modifications. 75
uL of AlICls (2%) were mixed with 75 pL of methanolic extract
solution (0.1 mg/mL). After 10 min, the absorbances were measured
at 415 nm against a blank (mixture of 75 pL methanolic extract
solution and 75 pL methanol) on a spectrophotometer and
compared to a quercetin calibration curve (y= 0.0289x 0.0036; R2 =
0.99). The experiments were carried out in triplicate. The amounts
of flavonoids in plant extracts were expressed as mg of quercetin
equivalents (QE)/100 mg of extract.

Total Flavonols Content

The total flavonols content were determined as described by
Abarca'® method with some modifications. Aliquots were prepared
by mixing of 75 pL ethanolic extract solutions (1 mg/mL) and 75 pL
of aqueous AlCl3 (20%). The absorbances were read at 425 nm after
10 min incubation against a blank (mixture of 75 uL ethanolic
extract solutions and 75 pL of ethanol) on a spectrophotometer. All
determinations were carried out in triplicate. A standard calibration
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curve (y = 0.0353x; Rz = 0.99) was plotted using quercetin (0-50
ug/mL). The results were expressed as mg of quercetin equivalents
(QE)/100 mg of extract.

Total Tannins Content

The total tannins contents were determined as described by
European community?’. In eppendorf tube, 20 pL of aqueous extract,
100pL of distilled water, 20 pL of ammonium ferric citrate (3.5 g/L)
24h older and 20 pL of ammoniac (8 g/L) were mixed. After 10 min,
the absorbances of samples were measured at 525 nm against a
blank (20 pL aqueous extract, 20 puL. ammoniac + 100 pL distilled
water) on a spectrophotometer and compared to tannic acid
calibration curve (y= 0.0011x + 0.2236; R?= 0.99). The data obtained
was the mean of three determinations. The results were expressed
as mg of tannic acid equivalents (TAE) per 100 mg of extract (mg
TAE/100 mg of extracts).

STATISTICAL ANALYSIS

Results were expressed as mean * standard deviations (SD); Tukey’s
test was used to determine level of significance of all results
obtained on XLSTAT 7.1. Results were regarded as significant at p<
0.05.

RESULTS AND DISCUSSION
Anti-bacterial activity
Inhibition zone diameters

The diameters of inhibition zones (Figure 1, Figure 2 and Figure 3)
vary with the type of fraction and the bacterial strain tested. Best
inhibition diameters of V. cholerae (fish) (14.67mm), E. coli (14.33)
and E. coli (CPI1 105182) were obtained with the crude extract of V.
colorata. Similarly, hexane fraction of the same species gave the best
result against B. cereus (ATCC: 9144), with a diameter of inhibition
of 16.00 mm. The dichloromethane fraction of E. alba presented the
best diameters of inhibition against S. typhimurium (salad) (14mm),
E. coli (ATCC 25922) (13mm) and S. aureus (ATCC 6538) (15mm).
The fractions of ethyl acetate and butanol of this same species gave
the best inhibition zone diameters against P. mirabilis (ATCC 35659)
(15.33mm), V. cholerae (water) (14.33). The best inhibition
diameters of B. cereus (ATCC 9144) (16.33), S. typhimurium (fish)
(15.33mm) were obtained with the crude extract of C. americanum.
The ethyl acetate fraction of this plant also allowed the best results
against S. dysenteriae (CPI 5451). Among the antibiotics tested,
ampicillin presented the best activity: It was 2 to 3 times more active
than the plant extracts. DMSO had no toxicity on the bacterial strains
tested.

Minimum inhibitory concentration (MIC)

For strains susceptible to the extracts, values of minimum inhibitory
concentrations (MIC) are shown in Table 1. For V. cholerae (fish),
best values of MIC (2.5mg/mL) were obtained with the butanol
fraction of C. americanum, dichloromethane and the butanol
fractions of V. colorata. Against E. coli (CPI 105182) and B. cereus
(ATCC 9144), the best MIC values (0.31mg/mL and 0.626mg/mL)
were obtained respectively with ethyl acetate and butanol fractions
of C. americanum. For E. coli, the best value of MIC (2.5mg/mL) was
obtained with the crude extract and ethyl acetate fraction of E. alba.
The butanol fraction of the same plant has presented the best values
of MIC (1.25mg/mL; 1.12mg/mL; 1.25mg/mL; 0.62mg/mL)
respectively against S. typhimurium (salad), P. mirabilis (ATCC
35659), S. aureus (ATCC: 6538) and V. cholerae (water). For E. coli
(ATCC 25922) the best MIC (2.5mg/mL) was obtained with hexane
fraction of V. colorata. For S. typhimurium (fish) the best MIC was
obtained with the crude extract of C. americanum. Of all the extracts
tested for antibacterial activity, the butanol fraction of E. alba
presented the best activity.
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Figure 1: Strains inhibition zone diameters of C. americanum extracts

Result within each bar of strains with different letters (a - g) differs significantly (p < 0.05).
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Figure 2: Strains inhibition zone diameters of E. alba extracts

Result within each bar of strains with different letters (a - g) differs significantly (p < 0.05).
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Figure 3: Strains inhibition zone diameters of V. colorata extracts

Result within each bar of strains with different letters (a - g) differs significantly (p < 0.05).

41



Guenné et al.

Asian ] Pharm Clin Res, Vol 5, Suppl 2, 2012, 37-44

Table 1: Minimum inhibitory concentration (MIC)

Pl Extra V.cholerae V. E. coli E. coli E. coli P. S. S. S. B. S.
a cts (fish) choler (ATCC:259 (CPI:1051 mirabi dysenter aure typhimuri cereu typhimuri
nt ae 22) 82) lis iae (CPI:  us um s um (fish)
s (wate (ATCC:  5451) (ATC  (salad) (ATC
1) 35659 C: C:
) 6538 9144
) )
Gram - Gram -  Gram - Gram - Gram - Gram-  Gram - Gram  Gram + Gram  Gram +
+ +
CE >20mg/mL  >20 >20 >20 >20 >20 Nd >20 2,5 >20 1.25
mg/m  mg/mL mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
L L mL mL
HF >20 mg/mL  >20 >20 >20 >20 >20 Nd >20 >20 >20 >20
mg/m  mg/mL mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
a L L mL mL
s DCMF >20mg/mL >20 >20 >20 mg/ml  >20 >20 Nd >20 >20 >20 >20
§ mg/m  mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
E. L L mL mL
S EAF >20mg/mL 125 >20 >20 0.625 >20 Nd >20 >20 0.31 2.5
§ mg/m mg/mL mg/mL mg/mL mg/m mg/ mg/mL 25 mg/mL
L L mL mg/
mL
BF 2.5mg/mL  >20 >20 >20 0.625 >20 Nd >20 >20 0.31 >20
mg/m  mg/mL mg/mL mg/mL mg/m mg/ mg/mL 25 mg/mL
L L mL mg/
mL
CE 5 mg/mL >20 2.5 >20 mg/ml  >20 >20 Nd >20 >20 2.5 >20
mg/m  mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
L L mL mL
HF >20mg/mL  >20 5 >20 5mg/mL  >20 Nd >20 5mg/mL 5 >20
mg/m mg/mL mg/mL mg/m mg/ mg/ mg/mL
L L mL mL
- DCMF 10 mg/mL >20 5 5 mg/mL 2.5 5 Nd 5 5 mg/mL >20 >20
2 mg/m  mg/mL mg/mL mg/m mg/ mg/  mg/mL
g L L mL mL
EAF >20mg/mL >20 2.5mg/ >20 >20 >20 Nd >20 >20 2.5 >20
mg/m  mL mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
L L mL mL
BF >20mg/mL  0.625  >20 >20 >20 1.25 Nd 1.25 1.25 0.31 2.5
mg/m mg/mL mg/mL mg/mL mg/m mg/ mg/mL 25 mg/mL
L L mL mg/
mL
CE 5 mg/mL >20 5mg/m >20 2.5 >20 Nd >20 >20 >20 >20
mg/m L mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
L L mL ml
HF 20 mg/mL >20 >20 2.5 20 >20 Nd >20 20 20 >20
mg/m  mg/mL mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
< L L mL mL
g DCMF 25mg/mL 25 5 >20 >20 5 Nd 10 >20 2.5 >20
§ mg/m mg/mL mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
=] L L mL mL
S EAF >20mg/mL 10 >20 >20 5mg/mL  >20 Nd >20 >20 5 >20
mg/m mg/mL mg/mL mg/m mg/ mg/mL mg/ mg/mL
L L mL mL
BF 2.5mg/mL  >20 >20 >20 >20 >20 Nd >20 >20 >20 5 mg/mL
mg/m  mg/mL mg/mL mg/mL mg/m mg/ mg/mL mg/
L L mL mL

CE: Crude Extract; HF: Hexan Fraction; DCMF: Dichloromethane Fraction; EAF: Ethyl Acetate Fraction; BF: Butanol Fraction ; Nd: Not

determinate
Phytochemical studies
Preliminary screening

A preliminary phytochemical screening allowed detecting the
secondary metabolites such as polyphenols, tannins, flavonoids,
coumarins, cardenolids, saponins, anthracenosids, sterols and
triterpenes (table 2). For these preliminary test carried out, E. alba
and V. colorata had similar phytochemical profiles and they differs

from C. americanum by anthracenosids presence. The presence such
these well-known bioactive compounds justify the medicinal effects
of these traditional medicine species of Burkina Faso* 18,

Polyphenols contents

The total phenolics, total flavonoids, total flavonols and total tannins
contents of crude extracts and fractions of the three species of
Asteraceae are shown in Table 3.
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Table 2: preliminary phytochemical screening

Tested Extraction Positive tests for Negative tests for
material yield (%)
CE 8.00 Flavone , saponins, tannins and/or polyphenols, Coumarins
Emodols (anthracenosids), cardenolids, sterols/
a triterpene
a HF 0.76 Cardenolids, sterols/ triterpene Flavone, saponins, tannins and/or polyphenols,
§ Emodols (anthracenosids), coumarins
E. DCMF 0.99 Cardenolids, sterols/ triterpene Flavone, saponins, tannins and/or polyphenols,
8 Emodols (anthracenosids), coumarins
§ EAF 1.06 Saponins, tannins and/or polyphenols, Emodols Flavone, coumarins
(anthracenosids), cardenolids, sterols/ triterpene
BF 4.77 Saponin, tannins and/or polyphenols, Emodols Flavone, coumarins
(anthracenosids), cardenolids, sterols/ triterpene
CE 6.41 Flavone, saponins, tannins and/or polyphenols, Emodols (Anthracenosids)
cardenolids coumarins, sterols/ triterpene
HF 1.66 Cardenolids, sterols/ triterpene Flavone, saponins, tannins and/or polyphenols,
by Emodols (anthracenosids), coumarins
a DCMF 0.52 Saponins, cardenolids Flavone, tannins and/or polyphenols, Emodols
'§ (anthracenosids), coumarins, sterols/ triterpene
EAF 1.67 Flavone, saponin, tannins polyphenols, Emodols (anthracenosids)
cardenolids, coumarins, sterols/ triterpene
BF 2.50 Saponins, tannins and/or polyphenols, cardenolids, Flavone, anthracenosids, sterols/ triterpene
coumarins
CE 15.66 Flavone, saponins, tannins polyphenols, Emodols (anthracenosids)
cardenolids, coumarins, sterols/ triterpene
HF 0.40 Cardenolids, sterols/ triterpene Flavone, saponins, tannins and/or polyphenols,
§ Emodols (anthracenosids), Coumarins
S, DCMF 7.18 Saponins, cardenolids Flavone, tannins and/or polyphenols, Emodols
§ (anthracenosids), coumarins, sterols/ triterpene
g EAF 2.49 Flavone, saponins, tannins polyphenols, Emodols (anthracenosids)
cardenolids, coumarins, sterols/ triterpene
BF 5.75 Saponins, tannins and/or polyphenols, cardenolids, Flavone, Emodols (anthracenosids)
coumarins, sterols/ triterpene
Table 3: polyphenols contents of extracts
Plants Fractions Total phenolic content (mg Total flavonoids content Total flavonols Total tannins
GAE /100 mg of extract) (mg QE/100 mg of content (mg content(mg TAE/100
extract) QE/100 mg of mg extracts)
extract)
2 CE 79.09 + 0.80df 13.54 + 0.44f 1.50 + 0.08¢ 21.31+1.754
3 HF 74.89 + 0.768 9.86 + 0.388 0.23 £0.01! 19.02 + 1.004e
§ §_ S DCMF 77.52 £ 0.16f 41.98 £ 0.66° 4.92+0.142 1.95 + 0.09"
8 AEF 85.50 + 1.10¢¢ 24.71 £ 0.81¢ 3.93+0.37b 9.07 £ 0.81
s BF 85.65 + 1.77b¢ 24.03 +0.88¢ 3.68 + 0.07Mi 23.01 £ 1.05#
CE 80.98 + 1.154 15.09 + 1.00f 0.98 + 0.13f 60.67 +1.152
m HF 77.94 £ 0.56¢ 23.47 £ 0.93¢ 0.88 + 0.04f 24.40 £ 0.09¢
% DCMF 84.11 + 0.60¢ 33.54 £ 0.34¢ 3.26+£0.15¢ 13.98 + 0.88f
Q AEF 84.24 + 0.62¢ 24.89 + 0.38¢ 1.83 £0.10¢ 10.31 + 0.69¢
BF 88.88 £ 0.702 31.33 £ 0.444 2.67 £0.124 16.70 + 0.14¢f
o CE 80.20 + 0.85d 15.11 £+ 0.61f 0.51 £ 0.008ni 49.33 £2.31°
S, HF 78.09 + 0.66°f 49.48 £ 0.922 2.50 £ 0.02d 3.67 £0.09"
§ ~ DCMF 85.37 + 0.63b¢ 10.47 £ 0.828 0.67 £ 0.07feh 20.02 £ 0.99¢
g AEF 86.69 + 0.94abc 6.55 £ 0.20h 0.51 + 0.03shi 10.82 £ 0.508
BF 86.96  0.44 10.09 + 0.678 0.95 £ 0.03f 0.88 + 0.14h

The butanol fraction and crude extract of E. alba contains the highest
content in total phenolics (88.88 + 0.70 mg GAE/100 mg of extract)
and total tannins (60.67 + 1.15 mg TAE/100 mg extracts). For total
flavonols, the best content (4.92 + 0.14 mg QE/100 mg of extract)
was obtained with C. americanum dichloromethane fraction. V.
colorata hexane fraction (with 49.48 + 0.92 mg QE/100 mg of
extract) presented the best content in total flavonoids. E. alba
butanol fraction presented the best anti-bacterial activity; that could
be explained by its higher content of phenolic compounds
(flavonoids and phenol acids)? 1°. This activity could be also justified
by the presence of 4 triterpenoids (eclalbasaponin I, eclalbasaponin
11, eclalbasaponin III and eclalbasaponin V) isolated in this fraction
by Lee??. Isolated compounds (vernolide and its derivates) from V.
colorata extract have been shown (Rabe!8) to possess anti-bacterial
activities on some bacteria strains like S. aureus (ATCC 12600),
Bacillus subtilis (ATCC 6051), Escherichia coli (ATCC 11775), and

Klebsiella pneumonia (ATCC 13883). These compounds in addition to
the phenolic compounds could also justify growth inhibitor of
susceptible strains here tested. However vernolide and its
derivatives have high toxicity?!, so there is need to investigate new
anti-bacterial compounds this plant. Antioxidant properties of
phenolic compounds are an advantage for further anti-bacterial
compounds investigation. Thus the three plants presented
interesting phenolic contents. In Burkina Faso C americanum is used
in the treatment of metabolic diseases only; these results shows that
it could as be used in bacterial diseases especially as this plant has
practically no toxicity.

CONCLUSION

In this study; anti-bacterial activities and phenolic compounds
content of raw and fractioned extracts of three plants were
evaluated. Compared to pure references antibiotics used, extracts of
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plants presented good anti-bacterial activities. These activities are at
least partly due to the phenolic compounds. The plants also
presented good antioxidant phenolic compounds contents; that
justify the uses of the plants for anti-bacterial purposes. C.
americanum extracts was known for its antioxidant properties but
this study reveals the presence of anti-bacterial compound in its
extracts. E. alba species which presented the best anti-bacterial
activity and interesting phenolic compound contents is a potential
source of bioactive compounds. It will be also interesting to
elucidate structures of the anti-bacterial molecules.
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