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ABSTRACT

The aim of this study was to determine the phytochemical content and to evaluate the
antioxidant and antibacterial activities of the acetone extract from Combretum acutum Laws
{leaves) and Combretum sericeum (5. Don (aerial part). Acetone extracts were fractionated with n-
hexane, ethyl acetate and butanol successively and their bioactivities were also evaluated. Phenolie,
tannin and flavonoid contents have been determined using spectrophotometric methods. The
antioxidant activity of these plant extracts and fractions has been determined by ABTS, FRAP and
DPPH methods. The phytochemical screening revealed the presence of tannins,
steroidsftriterpencids, saponins and cardenclides and different contents of flavonoids and
anthraquinones in the acetone extracts of both plants. Results obtained from this study also showed
that the butanol fractions, with the highest phenclic and tannin contents, exhibited the best
antioxidant and antibacterial activities and will be maintained for further investigations. In
addition to that, the Minimum Inhibitory Concentrations (MICs) of the extracts and fractions
against pathogenic bacteria (5) and serotyped bacteria (5) from American Type Culture Collection
(ATCC) were also determined using the agar-well diffusion method. Both plants possess good

antioxidant and antibacterial activities.
Key words: Combretum, phenolic, tannins, flavonoids, antioxidant, antibacterial

INTRODUCTION

Members of the Combretaceae family are widely traded in the traditional medicine market in
Southern Africa. Species of the family are also used for medicinal purposes in the rest of Africa and
Asia for close to 90 medicinal indications. Many of these indications are related totreating infections
(Eloff et al., 2008). Species from the Combretum genus and to a lesser extent Terminalia are most
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widely used for medicinal purposes and they are common and widely distributed throughout
Western and Southern Africa (MeGaw et al., 2001). Combretum sertceum 1s found in Western and
Southern parts in Burkina Faso, while Combretum acutum is only localized in the Eastern of the
country. Smoke from burning of Combretum sericeum is a remedy against cough while also roots
decoction is used against diarrhoea and pneumonia (Abdullahi ef @l., 2003) Decoctions of
Combretum sericeum and Combretum nioroense are used in Burkina Faso by local population as
herbal tea for new born babies. No uses were been reported for Combretum acutum.

The Combretum genus i1s the source of a wide range of tannins, flavonoids, terpencids and
stilbenoids (Kloff et al., 2008). Several studies have demonstrated the antioxadant effect of these
compounds (Robards ef al., 1999; Lee ef al., 2003; Jassbi, 2006). Recently, a great interest has been
given to naturally occurring antioxidants, which may play important roles in inhibiting both free
radicals and oxidative chain-reactions within tissues and membranes (Carini et al.,, 1990).
Therefare, screening plant materials on the basis of their antioxidant potency seems to be of central
importance in order to identify extracts or fractions possessing the ability either in scavenging both
free radicals and chain-reactions initiation or in binding with catalysts of the oxidative reactions,
such as some metal ions (Dorman et al., 2003). From the viewpoint of their high antioxidant
potency, the consumption at high scale of many plants has been recommended (Kitts et al., 2000).
Therefore, the evaluation of antioxidant activities of extracts and fractions is considered as an
impaortant step prior to the isclation of antioxidant phytochemiecals that they contain.

Antibiotic-resistant bacteria is still of world-wide concern. Since the use of antibioties became
widespread over B0 years ago, bacteria have progressively developed resistance (Hsueh ef al,
2005). Consequently, scientific efforts have been made to study and develop new compounds to be
used beyond conventional antibiotic therapy. The screening of plant extracts and plant products
for antimicrobial activity has shown that higher plants represent a potential source of new
anti-infective agents (Arias ef al., 2004; Kloucek et al., 2005),

The aim of this study was then to evaluate the antioxdant properties and antibacterial
activities of extracts and fractions from the two plants concerned. Furthermore, correlation between
total phenolic content and biological activities were examined in order to give an orientation to the
search of antioxidant and antibacterial compounds. Such study would contribute to further
knowledge related to the screening of antioxidant and antibacterial compounds into these two
Combretum species,

MATERIALS AND METHODS

Plant materials, extractions and fractionations: Combretum acutum Laws was harvested in
June 2008 near Pendjari and Combretum sericeum G. Don was collected in May 2008 near Nasso
{(Bobe-dioulasso), respectively in the eastern and Western part of Burkina Faso (West Africa).
Plants were identified by Prof Millogo-Rasolodimby, a botanist from the Umversity of
Ouagadougou. Voucher specimens were deposited in the Herbarium of Laboratoire de Biologie et
d'Ecologie Végétales UFR/SVT, University of Ouagadougou.

For this study, leaves of Combretum acutum and aerial parts of Combretum sericeum were used.
Ground air-dried plant materials were macerated in acetone (1/10, m/v) at room temperature
during 48 h. Preparations were filtered through Whatman N° 1 filter paper. They were
concentrated under reduced pressure at 40°C to obtain crude extracts. Each dry residue (1 g) was

subjected to successive liquid-liquid fractionation (Eloff, 1998). Four fractions were chtained: the
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n-hexane fraction, the ethyl acetate fraction, the butanol fraction and the water fraction. Solvents
have been eliminated and the different residues obtained were used for different biological

activities.

Chemicals and instruments: Folin Ciccalteu-reagent, NaH.PO,, Na,HPO,, sodium carbonate,
aluminium trichloride (A1Cly), gallic acid and quercetin were purchased from Sigma-Aldrich Chemie
{(Steinheim, Germany). 2, 2-azincbis (3-ethylbenzothiazoline-6-sulphonate) ABTS, 2,2-Dipheny-1-
picrylhydrazyl (DPPH), trichloreacetic acid, potassium persulfate, acetone, methanol, n-hexane,
ethyl acetate and n-butancl were supplied by Fluka Chemie (Buchs, Switzerland). Potassium
hexacyanoferrate [K;Fe(CIN),] was from Prolabo (Paris, France); ascorbie acid and iron trichloride
(FeCl;) were supplied by Labosi (Paris, France). The experiments were performed using a Cecil CE
2041 spectrophotometer (Cecil Instruments, England).

Phytochemical sereening: The phytochemical screening was conducted with the acetone
extracts for alkaloids, tannins, flavonoids, saponins, steroidsfriterpencids, anthraquinones,
coumarins and cardenclids using the method described by Ciulei (1982).

Estimation of total phenolic, total flavonoid and total tannin contents: The total phenolics
of plant extracts were determined by the Folin-Ciccalteu method (Lamien-Meda ef al., 2008). The
diluted aqueous solution of each extract (0.5 ml) was mixed with Folin Ciocalteu reagent
(0.2 N, 2.5 mL). This mixture was allowed to stand at room temperature for 5 min and then sodium
carbonate solution (75 g L™ in water, 2 mL) was added. After 2 h incubation, the absorbencies were
measured at 760 nm against water blank. A standard calibration curve was plotted using gallic acid
(0-200 mg LY. The results were expressed as mg of Gallic Acid Equivalents (GAE) per gram of
extracts or fractions.

The total flavonoids were estimated according to the Dowd method as adapted by
Lamien-Meda et al. (2008). A diluted methanolic solution (2 mL) of each extract was mixed with
2 mL of aluminium trichloride (A1Cl,) in methanol (2%). The absorbance was read at 415 nm after
10 min against a blank consisting of 2 mL of methanol and 2 mL of plant extraect (without AICIL,).
iQuercetin was used as reference to produce the standard curve and the results were expressed as
mg of Quercetin Kquivalents (QE) per gram of extracts or fractions.

Furcopéenne Commission (2000) reference method was used to determine the total tannins
content using tannie acid as standard curve. Briefly, 200 pL of extracts or fractions were mixed
with 1000 uL of water, 200 uL of ferric ammonium citrate (3.5 g L") prepared freshly and 200 uL
of ammoniac (8 g L™". The absorbance of the mixture was measured at 525 nm. The results were
expressed as mg of Tannic Acid Equivalent (TAE) per gram of extracts or fractions.

Antioxidant activity

Iron (III) to iron (ID-reducing activity (FRAP): The total antioxidant capacity of the plant
extract was determined using the iron (III) reduction method (Hinneburg et ¢l., 2006). The diluted
aquecus solution of plant extract (1 mL at a concentration of 100 pg mL™) was mixed with
phosphate buffer (0.2 M, pH 6.6, 2.5 mL) and 1% aqueous potassium hexacyanoferrate [K Fe(CIN);]
solution (2.5 mL). After 30 min incubation at B0O°C, 2.5 mL of a trichloroacetic acid 10% was added
and the mixture was centrifuged at 3000 rpm for 10 min. Then, the upper layer solution (2.5 mL)
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was mixed with water (2.5 mL) and aqueous FeCl, (0.1%) solution (0.5 mL). The absorbance was
read at 700 nm and ascorbic acid was used to produce the calibration curve. The iron (III) reducing
activity determination was expressed in mmol Ascorbic Acid Equivalents (AAE) per gram of extract
or fractions.

DPPH radical scavenging activity: The scavenging activity of extracts and fractions for the
radical 2, 2-diphenyl-1-picrylhydrazyl (DPPH) was measured as described by Velazquez ef al.
{2003). Extracts or fractions dissolved in methanol (0.75 mL) were mixed with 1.5 mL of DPPH
methanolic sclution (0.02 mg mL™1). After 15 min incubation in the darkness, the absorbance was
read at 517 nm. The antioxidant content was determined using a standard curve of ascorbic acid.
The results were expressed as mmol ascorbic acid equivalent (AAK) per gram of extracts or
fractions.

APTS radical cation decolorization assay: The radical scavenging capacity of antioxidants for
the ABTS (2,2 -azinobis-3-ethyl-benzothiazoline-6-sulphonate) radical cation was determned as
described by Lamien-Meda ef al. (2008). The ABTS'™ was generated by mixing a 7 mM aqueous
solution of ABTS with 2.5 mM potassium persulfate (final concentration) followed by storage in the
dark at room temperature for 12 h before use. The mixture was diluted with ethanol to give an
absaorbance of 0.70+0.02 units at 734 nm using spectrophotometer.

The diluted methanol solution of the extract (10 uL) was allowed to react with fresh ABTS™*
solution (990 pL) and then the absorbance was measured 6 min after initial mixing. Ascorbic acid
was used as a standard and the capacity of free radical scavenging was expressed as mmeol Ascorbic
Acid Equivalents (AAK) per gram of extract or fractions. Quercetin and gallic acid were used as
positive controls.

Antibacterial activity

Microorganisms: The microorganisms used in this study consisted of clinical isclates and
collection/serotyped strains. The clinical isclates were obtained from biomedical laboratories. They
were: Escherichia coli; Salmonella tvphimurium; Klebsiella pneumoniae; Staphvlococcus aureus;
Streptococcus faecalis. The following serotyped strains used in this study are: Escherichia coli
ATCC 25922, Salmonella typhimurium ATCC 13311; Staphylococcus aureus ATCC 6538,
Staphylococcus epidermidis ATCC 12228 and Froteus mirabilis ATCC 35659, Before testing, pure
cultures were realized with all the strains in Mueller Hinton Agar and Tryptic Soy Broth. The
inocula were prepared by adjusting the turbidity of the suspension to match the 0.5 Me Ferland
standard.

Antibacterial tests: The agar-well diffusion method ((Ojala et af., 2000) was used to evaluate the
antibacterial activity., Minimum Inhibitory Concentrations (MICs) of the extracts and fractions of
the two species were determined using the agar-well diffusion method. All the extracts and fractions
were diluted in Dimethylsulfoxide (DMSO) 10% and sterile distilled water to obtain series of
concentrations of 20, 10, 5, 2.5, 1.25, 0.625 and 0.312 mg mL ™. The MIC was taken as the lowest
concentration of extracts or fractions that caused a clear to semi-clear inhibition zone around the
hole after 24 h incubation at 37°C.

Sterile Petri dishes (d = 10 em, Bibby Sterilin, UK) were prepared with a base layer of Miiller-
Hinton agar (Difco). Bacteria at density of 10°-107 CFU were inoculated on solid agar. Holes (6 mm)
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were made in the agar with a sterile cork borer and filled with BO pL of different dilutions of the
extracts and fractions. Petri dishes were incubated at 37°C for 24 h. The diameters of the circular
inhibition zones obtained were measured. Commercial antibiotic dises of Gentamicin and Ampicillin
were used as positive controls. DMSO 10% was used as a negative control.

Statistical analysis: All assays were carried out in triplicates and results are expressed as
Mean+5D calculated with Excel 2007, Statistical comparisons were done with the XLSTAT 7.5,
using Spearman correlation. Differences were considered to be significant at p<0.05,

RESULTS

Table 1 shows that both plants contain tannins, steroidsftriterpencids, saponins and
cardenolides with variable amounts of flavonoids and anthraquinecnes.

To check if there is a relationship between these compounds and different biological activities
observed 1n traditional medicine, we have determined the contents of phenoclic compounds in the
various extracts and fractions tested. From the results summarized in Table 2, we can easily
conclude that Combreium sertceum 1s rich in tannins and in flavonoids, whereas Combretum
acutum 1is poor 1n flavonoids, but rich in tannins. The acetone extract of Combretum acutum
showed higher level of total phenolic (64.4456.4 mg GA g™ than acetone extract of Combretum
sericeum (459.5+12.4 mg GAE g™') and the difference is significant (p<0.05). Four solvents having
different polarities, n-hexane, ethyl acetate, butanol and water, were used to extract phenoclic
compounds from acetone extracts of both plants and the phenolic compounds were separated into
different solvents based on the polarity. The water fraction was not been investigated. As the
Table 2 indicates, the butancl fractions of both plants showed the highest content in total phenolics

Table 1: Phytochemical components of acetone extracts of C. aeutum and C. sericeum

Phytochemical components Combretum acutum Laws (leaves) Combretum sericeum G. Don (aerial part)
Tannin ++ Tt

Flavonoid + T+

Anthraquinone ++ +
Steroid/triterpenoid ++ ++

Coumarin - -

Alkaloid nt nt

Saponin ++ ++

Cardenolide ++ ++

++: Present in appreciable amount, +: Present in low amount, -: Absent, nt: Not tested

Table 2: Total phenolic, total tannin and total flavenoid contents in extracts/fractions from €. gcutum and C. sericeum

Combretum acutum Laws Combretum sericeum G. Don
Extract Total Total Total Total Total Total
and Yields phenolics flavonoids tannins Yields phenolics flavonoids tannins
fractions (%) (mgGAE g™ (mgQEg"hH mgTAE g™ (%) mgGAE g™ (mgQEg™hH (mgTAEg™
AE 18.32 664.4+56.42 25.2+1.8¢ 327.748.1= 10.69 459.5+1 2.4 186.1+4.6° 306.7£10.4%
BF 25.00 552.0+17.3° 57.810.7° 282.0+7.2° 21.00 692.7+26.6% 147.0+43.6° 530.7x15.5%
EF 9.0 201.2+8.7° 38.5+1.7 31.2+2.(F 12.00 B55.7+12.3° 474.8+5.07 110.4+7.2°
HF 4.2 68.3+7.8% 66.5+1.2° - 7.20 170.3+2.8° 114.1+1.2¢ 20.7+1.0¢

AR: Acetone extract; BF: Butanol fraction; EF: Ethyl acetate fraction; HF: n-hexane fraction; -1 Very low amount. GAE: Gallic acid
equivalent; QF: Quercetin equivalent and TAK: Tannic acid equivalent. Different letters in the same column indicate significant. difference
(p=0.05)
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Table 3: Antioxidant activity of extracts/fractions from €. geutum and C. sericeum

Combretum acutum Laws Combretum sericeum G. Don
Extract
and FRAP ABTS DPPH FRAP ABTS DPPH
Fractions (mmoaol AAE g~
AE 5.30£0.16° 7.80+0.282 10.88+0.12% 4.93+0.20° 5.16+0.04° 9.67+0.13%
BF 7.08+0.132 5.55:0.61° 12.20+0.16% 6.02+0.07* 7.38+0.222 11.2840.23*
EF 4.50+0.11° 3.13£0.19¢ 7.02+0.08° 4.05+£0.20° 4.80+0.44" 6.17+£0.0%
HF 1.43+0.22¢ 4.14+0.42° 3.61+0.07¢ 1.49+0.12% 2.05+0.144 3.02+0.04¢

Gallic acid: FRAP (18.46+1.51 mmol AAE g %); ABTS (13.4+0.11 mmol AAE g %). Quercetin: FRAP ¢(13.19+2.17 mmol AAE g~ 1); ABTS
(7.81+0.21 mmol AAE g™%); DPPH (14.33+1.22 mmol AAE g™%). AE: Acetone extract; BF: Butanal fraction; EF: Ethyl acetate fraction; HF:

n-hexane fraction and AAK: Ascorbic acid equivalent. Different letters in the same column indicate significant difference (p<0.05)

(692.7426.6 mg GAE g and 552.0+£17.3 mg GAE g~! respectively for C. sericeum and C. acutum),
whereas 1t 1s the ethyl acetate fraction of Combretum sericeum and the n-hexane fraction of
Combretum acutum which showed the highest content. in total flavonoids (474.8+5.0 mg QE g™ and
66.541.2 mg QE g7t respectively). The majority of total phenolics in butanol fraction of C. sericeum
are constituted by tannins (530.7+15.5 mg TAE g™, representing 76.61%).

The principle of the antioxidant activity 1s the availability of electrons to neutralize any so-
called free radicals. In this work, three methods have been used to measure the antioxidant
activities of both plants extracts and fractions: DPPH, FRAF and ABTS. For this study Gallie acid
and Quercetin were used as standards (Table 3) in order to compare their antioxidant activities
with those of extracts.

In the Table 3 the DFPH free radical scavenging activity results are shown as relative activities
against the control. The acetone extracts of both plants showed the best radical scavenging with
10.88+0.12 mmol AAE g™ for Combretum acutum and 9.67+0.13 mmol AAE g™ for Combretum
sericeum. The results revealed that for Combretum acutum, the fraction with the highest effective
radical scavenging activity was the butanocl fraction, followed by the ethyl acetate fraction while
lower activity was found with the n-hexane fraction. The same thing was observed with
Combretum sericeum. Compared to the Quercetin activity (14.33+1.22 mmol AAE g™!) that is a
standard, we can say that the butanol fractions had appreciable activities. Correlations (r”) between
the antioxidant activity by DPPH assay and phenolics, tannins and flavonoids were 0.78 (p<0.05),
0.92 (p<0.0B) and 0.37, respectively for C. sericeum and 0.78 (p<0.05), 0.75 (p<0.05) and -0.38,
respectively for C. acutum.

The acetone extracts of both plants had reducing power (5.30+0.16 mmol AAK g*
and 4.9320.20 mmol AAE g7', respectively for Combretum acutum and Combretum sericeum)
{Table 3). The reducing power of fractions of both plants mentioned in the Table 3 was in
the same order than their radical scavenging activity. Indeed, it is the butanclic fractions of
C. acutum (7.0840.13 mmol AAET g™ and C. sericeum (8.0240.07 mmol AAE g™ which have
shown best reducing powers, while the hexane fractions have presented the lowest activities
(1.434£0.22 mmol AAE gland 1.4940.12 mmol AAE g7!, respectively for C. acuium and
C. sericeum). In this assay, there is some significant difference (p<0.05) between the antioxidant
activities of extracts and fractions and reference compounds used. With this method, correlations
(r”) between antioxidant activity and phenolics, tannins and flavonoids were 0.75 (p<0.05), 0.97
{(p<0.05) and 0.38, respectively for C. sericeum and 0.80 (p<0.05), 0.75 (p<0.05) and -0.37,
respectively for C. acutum.
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Table 4: Diameters (mm) of zones of inhibitions produced by the acetone extracts and fractions of C. acutum and C. sertceum at

20 mg mL*

Combretum acutum Laws Combretum sericeum G. Don Reference antibiotics
Microorganisms AR BF EF HF AE BF EF HF Gentamicin  Ampicillin
E. coli 145+0.5 13.5:05 R 11.0+0  12.0+0 15.0+0 10.5+0.5 9.00+0 21 R
S. typhimurium 145205 14.5+£05 12.0£1 13.0£0  14.0£0 16.5£0.5  12.040 12.0+0 22 18
S. aureus 16.0£0 17.5£045 14.0£0 145805 15.0:0 16.0+£0 12.5£0.5 12.0+0
K. pneumoniae  12.0£1 13.0+£0 8.50+£0.5 10.0£0  10.020 13.0+£0 R R 8 R
S. faecalis 14.0+0 15.5£0.5 12.00 12,040 15.0+0 18.5+0.5 11.5+0.5 11.0+0
E, colt ATCC 15.0+0 155:05 R 13.0+0  14.0+0 16.0+0 12.0+0 10.5+0.5 21 R
25922
S. typhimurium  16.0+0 16.0+0 14.0+0 14020 16505  17.0+0 14.5+0.5 14.5+0.5 25
ATCC 13311
S. aureus ATCC 19.0£1 20.0+1 15.0£0 16,020 195205  205:£05 15040 13.0£0 18 20
6538
S. epidermidis  17.5+0.5 18.0+0 15.0=1 145205 17.65+0.5  16.0+0 14.5+0.5 14.0+0 22 22
ATCC 12228
P. mirabilis 16.0£0 14.0+£0 R R 155405 15.0x0 13.5£0.5 12.5+0.5 23 20
ATCC 35659

AR: Acetone extract; BF: Butanol fraction; EF: Ethyl acetate fraction; HF: n-hexane fraction; R: Resistant, -: Not tested. The diameters
included with the diameter of holes (6 mm)

The ABTS assay results presented in Table 3 showed that acetone extract of Combretum
acutum had higher antioxidant activity (7.80+0.28 mmcl AAE g% than its fractions. But for
Combretum sericeum, it is the butanol fraction that showed the highest activity (7.3820.22 mmol
AATE g™, There is no significant difference (p>0.05) between antioxidant activity of the butancl
fraction of C. sericeum and that of Quercetin. Correlations (r?) evaluate in this assay between
antioxidant activity and phenclics, tannins and flavonoids were 0.83 (p<0.05), 0.87 (p<0.05) and
0.43, respectively for C. sericeum and 0.76 (p<0.05), 0.75 (p<0.05) and -0.40, respectively for
C. acutum.

As we can see in Table 4, all tested bacterial strains were susceptible to gentamicin, whereas,
. eolt, K. coli ATCC 28922 and K. preumoniae showed to be resistant to ampicillin. The extracts
and fractions were used at a concentration of 20 mg mL™' in DMSO 10%. The diameters of zone
inhibition are ranged from 0 to 2041 mm for Combretum acutum and from 0 to 20.5£0.5 mm for
Combretum sericeum. All the assayed bacterial species were susceptible to acetone extract and
fractions of Combretum sericeum with exception of K. preumoniae which showed resistance to ethyl
acetate fraction and n-hexane fraction. For Combretum acutum, all tested extract and fractions
possessed antibacterial activity against bacterial strains; but pathogenic . coli and K. coli ATCC
25922 strains showed resistance to ethyl acetate fraction and F. mirabilis ATCC 35659 also showed
resistance to n-hexane fraction. The butanol fractions showed the most potency in terms of zones
of inhibition sizes for both plants in all the test microorganisms used in this study. No inhibition
growth was been observed for the negative control (DMSO 10%).

Table 5 shows that ethyl acetate and n-hexane fractions of both plants showed no activity to
moderate activity depending on the bacterial strains, whereas acetone extracts and butancl
fractions of both plants displayed the best activity with the MIC values ranging from 2.5 to less
than 0.325 mg mL ™. In this study, the Staphylococeus species showed to be the most susceptible
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Table 5: Minimum inhibitory concentrations (MIC) in mg mL™*

Combretum acutum Laws Combretum sericeum G. Don
Microorganisms AR BF EF HF AR BF EF HF
E. coli 1.25 2.5 =20 5 2.5 1.25 5 10
S. typhimurium 1.25 1.25 5 2.5 0.625 0.312 2.5 2.5
8. aureus 0.312 0.312 2.5 2.5 <0.312 <0.312 2.5 2.5
K. pneumoniae 2.5 2.5 10 5 5 25 =20 =20
S. faecalis 1.25 0.625 5 5 0.312 1.25 5 5
E. coli ATCC 25922 0.625 1.25 =20 2.5 1.25 0.625 2.5 5
S. typhimurium ATCC 13311 1.25 0.625 2.5 2.5 0.312 0.312 1.25 1.25
S. aureus ATCC 6538 <0.312 <0.312 1.25 1.25 <0312 <(0.312 1.25 1.25
S. epidermidis ATCC 12228 <0.312 0.312 5 1.25 <0312 <(0.312 0.625 0.625
P. mirabilis ATCC 35659 1.25 2.5 =20 =20 0.625 0.625 1.25 2.5

AE: Acetone extract; BF: Butanol fraction; EF: Ethyl acetate fraction; HF: n-hexane fraction

with the MIC values = 0.325 mg mL™. We can also notice that K prneumonice was the less
susceptible strain to the extracts and fractions of both plants tested.

DISCUSSION

In this study tannin, flavenaid, triterpénefsteroid, anthraquinone, saponin and cardenclide
have been found in the extracts of leaves and aerial part of the plants that have been studied. We
also found high content of polyphenols in the extracts. This may be explain by the plant aerial
parts used. It is well known that high levels of UV radiation increases the concentrations of total
phencls and the main flavonoids (Garcia-Macias ef al., 2007). Previous works have reported high
leafistem polyphencl proportions in Plantogo species (Grubesic et @l., 2005), thus confirming that
leaf function serves as defence mechanism against UV damage (Harborne and Williams, 2000).
Having used several solvents for fractionation, we found that the best yields of phenolic contents,
especially tannins, were obtained in butanaol fractions. This 1s in agreement with the results of a
study on Fistacia vera, where it was found that the yield in total phenols depended on the method
and the choice of solvent (Amir et al., 2005).

All extracts and fractions of both plants exhibited antioxidant activities. The antioxidant
activity of C. sericeum could be attributed to tannins. As for C. acutum, In addition to tannins,
others phenolic compounds as anthraquinones identified in the extract screening could contribute
to the antioxidant activity of the plant. The butancl fractions of both plants displayed excellent,
antioxidant activities, implying high polarity of active compounds. Several studies have reported
the antioxidant activities of some Combretum species (Masoko and Eloff, 2007; Coulidiati et al.,
2009). The results showed that there is correlation between the phenclic compounds contents and
the antioxidant activity of the investigated plant species which means that the total phenoclic
contents contributed significantly to the antioxidant activity. Among these phenolic compounds,
tannins were of a great contribution. These results confirmed the findings of many research
groups who reported such positive correlation between total phenolic content and antioxidant
activity (Cai ef al., 2004; Djeridane ef af., 2008; 1a el ¢l., 2008). Very weak correlation was noticed
between flavonoids and antioxidant activities in our study. Others authors have also found a low
correlation between plant flavonoids levels and antioxidant activity (Miliauskas ef al., 2004;
Vundac ef al., 2007). It is known that only flavonoids of a certain molecular structure, particularly
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those with a certain hydroxyl position, could determine the antioxidant property. In general, these
properties depend on the ability to donate hydrogen or electrons to a free radical (Meda ef al.,
2005).

Phenolic compounds such as flavonoids, phenclic acids and tannins are considered as the major
contributors to the antioxidant capacity of plants. These phenolic compounds also possess diverse
biological activities (anti-inflammatory, anti-atherosclerctic and anticarcinogenic activities) that
may be related to their antioxidant property (Chung et al., 1998). Thus, the total phenolie, total
tannin and flavonoid contents in the extracts and fractions of these plant species were also
evaluated. The results obtained in this study could explain the use of these species as tisane for the
newborn babies for their protection.

The results of the antibacterial study showed that the acetone extracts of C. acutum and
. sericeum produced zones of inhibition against all microorganisms tested, with the lowest MIC of
= 0.312 mg mL™! for the most susceptible bacteria. This indicates the presence of potent
antibacterial activity, which confirms their use as anti-infective. Butanol fractions showed more
inhibitory effects and low MIC values than the ethyl acetate fractions and n-hexane fractions. This
tends to show that the active ingredients in the leaves were better extracted with butanel. In this
study, Escherichia coli and Klebsiella pneumoniae, some of which showed resistance to ampicillin,
were found to be susceptible to the tested acetone extracts and butanol fractions obtained from both
plants. The antibacterial activity of these plants could be due to their phytochemical components.
Indeed, the antibacterial activity of crude extracts has been attributed to the presence of some of
the phytochemical components like, saponins, flavonoids and tannins (Musa et al., 2008,
Adebayo-Tayo and Ajibesin, 2008) which is in agreement with our results. Extracts from the leaves
of Combretum species were found to contain tannins, flavoneids, alkaloids, triterpencids and
saponins and were effective against some strains of K. coli, 5. aureus and 5. typhimurium
(Martini et al., 2004; Angeh et al., 2007; Coulidiati ef al., 2009). Sini ef al. (2008) have reported
that phytochemical screening of the aqueocus extract of C. sericeum roots revealed the presence of
tannins, flavonoids, glycosides, anthraquinones and alkaloids. The same authors have reported
that the water extract of C. sericeum roots may be active against diarrhea. All these previous
studies support results obtain in this study. The presence of bioactive components in the crude
drugs has been linked to their activities against disease caused by microorganisms (Farnsworth,
1990) and also offering the plants them-selves protection against infection by pathogenic
microorganisms (De and Ifeoma, 2002},

CONCLUSION

The results cbtained in this study appear to confirm the antioxidant property and the
antibacterial potential of Combretum acutum and Combretum sericeum, thus justifying their
successful use in the treatment of infectious diarrhea. The efficacy of the acetone extracts and
fractions of both plants could be attributed to the phenolic compounds such as tannins. Further
investigations will be conducted on the butanel fractions for the isolation and identification of active
principles.

ACKNOWLEDGMENTS
We are grateful to the International Foundation for Secience (IFS) and to the International
Atomic Energy Agency (IAEA) for providing the facilities. The authors thank the Direction Des

Productions Forestigres (DPF)-Centre National de la Recherche Scientifique et Technologique
(CNEST) from Burkina Faso.

50



Fes. J. Med. Plant, 5 (1): 42-53, 2011

REFERENCES

Abdullahi M., G. Muhammad and N.U. Abdulkadir, 2003. Combretaceae: Medicinal and Economie
Plants of Nupeland. Jube Kvans Books and Publications, Bida, MNigeria, pp: 68.

Adebayo-Taye, B.C. and K.K. Ajibesin, 2008, Antimicrobial activities of Coula edulis. Res.
J. Medicinal Plant, 2: 86-91,

Amir, H.G., B. Mohsen and A.5. Mohammed, 2005, Antioxidant activity and total phenolic
compound of pistachio (Pistachto vera) hull extracts. Food Chem., 92: 521-525,

Angeh, JE., X, Huang, 1. SBattler, G.E. Swan, H. Dahse, A, Hirtl and J.IN. Eloff, 2007,
Anti-microbial and anti-inflammatory activity of four known and one new triterpencids from
Combretum imberbe (Combretaceae). J. Ethnopharmacol., 110: 56-60.

Arias, M.E., J.D. GA’mez, N. Cudmani, M.A. Vattuone and M.I. Isla, 2004. Antibacterial activity
of ethanolic and acqueous extract of Acacia aroma (Gill ex Hook et. Arn. Life Sei., 75: 191-202.

Cal, Y., Q Luo, M. Sun and H. Corke, 2004, Antioxidant activity and phenolic compounds of 112
traditional Chinese medicinal plants associated with anticancer. Life Seci., 74: 2157-2184,

Carini, K., G. Poh, M.U. Dhazinm, 5.P. Maddix, T.F. Slater and K.H. Cheesman, 1990. Comparative
evaluation of the antioxidant activity of @-tocopherol, e-tocopherol polyethylene glycol 1000
succinate and «-tocopherol sucecinate in isclated hepatocytes and liver microsomal suspensions.
Biochem. Pharmacol., 39: 1597-1601.

Chung, K.T., T.Y. Wong, C.I. Wei, YW. Huang and Y. Lin, 1998, Tannins and human health: A
review, Crit. Rev. Food Sei. Nutr., 38: 421-464,

Ciuled, 1., 1982. Practical Manuals on the Industrial Utilization of Chemical and Aromatic Plants.
Methodology for Analysis of Vegetable Drugs. 1st Edn., Ministry of Chemical Industry,
Bucharest, pp: 67.

Coulidiata, T.H., H. Millogo-Kone, A. Lamien-Meda, C.E. Lamien and M. Lompo ef al., 2009,
Antioxidant and antibacterial activities of Combretum nioroense Aubrév. Kx keay
{Combretaceae). Pak. J. Bicl. Sei., 12: 264-269,

De, N. and E. Ifeoma, 2002, Antimicrobial effects of components of the bark extract of neeru
{(Azadirachta indica A. Juss.). Technal. Dev., 8: 23-28,

Djeridane, A., M. Yousfi, B. Nadjemi, D. Boutassouna, F. Stocker and N. Vidal, 2006, Antioxidant
activity of some Algerian medicinal plants extracts containing phenolic compounds. Food Chem.,
97: 654-660.

Dorman, HJ.D., A, Peltoketo, R. Hiltunen and M.J. Tikkanen, 2003, Characterization of the
antioxidant properties of tde-odourised aquecus extracts from selected Lamiaceae herbs. Food
Chem., 83: 255-262.

Eloff, J.N., 1998, The presence of antibacterial compounds in Anthocleisia grandiflora
{Loganiaceae). South Afr. J. Bot., 64: 209-212,

Eloff, JIN., D.R. Katerere and L.J. McGaw, 2008, The biological activity and chemistry of the
southern African Combretaceae. J. Ethnopharmacol., 119: 8685-699,

FEuropéenne Commission, 2000. Procédures de prises en charge de céréales par les organismes
d'intervention ainsi que les méthodes d’analyses pour la détermination de la qualité. J. Officiel
Communautés Eur., 824: 20-20.

Farnsworth, N.E., 1990. The role of ethnopharmacclogy drug development. Ciba Foundation
Symp., 1564: 2-11.

51



Fes. J. Med. Plant, 5 (1): 42-53, 2011

Garcia-Macias, P., M. Ordidge, K. Vysini, 8. Waroonphan, N.H. Battey and M.H. Gordon, 2007.
Changes in the flavonoeid and phenolic acid contents and antioxidant activity of red leaf lettuce
{Lollo Rosso) due to cultivation under plastic films varying in ultraviclet transparency. J. Agrie.
Food Chem., B5: 10168-10172,

Grubesie, R.dJ., J. Vukovie, D. Kremer and 5. Vladimir-Knezevie, 2005, SpectroOphotometric method
for pelyphenols analysis: Prevalidation and application on FPlantago L. species. J. Pharm.
Biomed. Anal., 39: 837-842,

Harborne, J.B. and C.A. Williams, 2000. Advances in flavonoid research since 1992,
Phytochemistry, Bb: 481-504.

Hinneburg, 1., HJ.D. Dorman and R. Hiltunen, 2006, Antioxidant activities of extracts from
selected culinary herbs and spices. Food Chem., 97: 122-129,

Hsueh, P., W. Chen and K. Luh, 2005, Relationships between antimicrobial use and antimicrobial
resistance in Gram-negative bacteria causing nosocomial infections from 1991-2003 at a
university hospital in Taiwan. Int. J. Antimicrob. Agents, 26: 463-472.

Jassbi, A K., 2006. Chemistry and biolegical activity of secondary metabolites in Kuphorbia from
Iran. Phytochemistry, 67: 1977-1984.,

Kitts, D.DD.,, Y.V. Yuan, A.N. Wijewickreme and C. Hu, 2000. Antioxidant properties of a North
American Gingseng extract. Mol. Cell. Biochem., 203: 1-10.

Kloucek, P., Z. Polesny, B. Svobodova, K. Vlkova and L. Kokoska, 2005, Antibacterial screening of
some Peruvian medicinal plants used in CallerBa District. J. Ethnopharmacol., 99: 309-312.

Lamien-Meda, A., C K. Lamien, M.M.Y. Compaoré, R.N.T. Meda and M. Kiendrebeogo ¢f al., 2008,
Polyphenol content and antioxidant activity of fourteen wild edible fruits from Burkina Fasoe.
Molecules, 13: 581-594.

Lee, J.P.,, B.S. Min, R.B. An, MEK. Na and SM. Lee et al., 2003. Stilbenes from the roots of
Fleuropterus ciltinervis and their antioxidant activities. Phytochemistry, 64: 759-763.

Li, HB.,, C.C. Wong, KW. Cheng and F. Chen, 2008, Antioxidant properties /n vitro and total
phenolic contents in methanol extracts from medicinal plants. LWT- Food Sci. Technol.,
41: 385-390.

Martini, N.D., D.R.P. Katerere and J.N. Eloff, 2004. Biclogical activity of five antibacterial
flavonoids from Combretum ervihrophyllum (Combretaceae). J. Ethnopharmacol., 93: 207-212.

Mascko, P. and J.N. Eloff, 2007, Screening of twenty-four South African combretum and six
terminalia species (Combretaceae) for antioxidant activities. Afr. J. Trad. CAM, 4: 231-2359.

McGaw, L.J., T. Rabe, S.G. Sparg, A K. Jager, J N. Eloff and J Van Staden, 2001. An
investigation on the biological activity of Combretum species. J. Ethanopharmacel., 75: 45-50.

Meda, A., C.E. Lamien, M. Romito, J. Millogo and O.G. Nacoulma, 2005. Determination of the total
phenolic, flavoneid and preline contents in Burkina Fasan honey, as well as their radical
scavenging activity. Food Chem., 91: 571-577.

Miliauskas, G., P.R. Venskutonis and T.A. van Beek, 2004, Screening of radical scavenging activity
of some medicinal and aromatic plant extracts. Food Chem., 85: 231-237.

Musa, A.M., G. Abbas, A.B. Alivu, M.S. Abdullahi and IL.N. Akpulu, 2008, Phytochemical and
antimicrobial screening of Indigofera conferta GILLETT (Papilionaceae). Res. J. Med. Flant,
2:74-78.

Ojala, T., 5. Remes, P. Haansuu, H. Vuorela, K. Hiltunen, K. Haahtela and P. Vuorela, 2000.
Antimiecrobial activity of some coumarin containing herbal plants growing in Finland.
J. Ethnopharmacol., 73: 299-305.

52



Fes. J. Med. Plant, 5 (1): 42-53, 2011

Robards, K., P.D. Prenzeler, GG. Tucker, P. Bwatsitang and W. Glover, 1999, Phenclic compounds
and their role in oxidative process in fruits. Food Chem., 66: 401-436,

Sini, J.M., LA Umar, KM. Anigo, I. Stantcheva, K.N. Bage and R. Mohammed, 2008,
Antidiarrhoeal activity of aqueocus extract of Combretum sericeum roots in rats. Afr
J. Biotechnol., 7: 3134-3137.

Velazquez, E., HA. Tournier, P.M. de Buschiazze, G. Saavedra and G.R. Schinella, 2003,
Antioxidant activity of Paraguayan plant extracts. Fitoterapia, 74: 91-97.

Vundac, V.B., A.H. Brantner and M. Flazibat, 2007, Content of polyphenolic constituents and
antioxidant activity of some Stachys taxa. Food Chem., 104: 1277-1281.

53



	Research Journal of Medicinal Plant.pdf
	Page 1


