N=EDRIYASNIN Recscarch Journal of Medical Sciences 3 (2): 70-74, 2009

ISSN: 1815-9346
PUBLISHING © Medwell Journals, 2009

Evaluation of Flavonoids and Total Phenolic Contents of Stem
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Abstract: The total phenolics and the flavonoids contents of stem barks and leaves of Parkia biglobosa
harvested at different periods of the year, on 2 different areas of Burkina Faso (Yako and Léna), were
determined. The total phenolics were extracted according to Harborne’s method and also by the means of a
soxhlet apparatus. The determination of the phenolics contents was conducted with 8 extracts using tannic acid
as standard. The flavonoids contents of the 8 extracts were also determined, using quercetin as a reference
substance. The results showed that the total phenolics contents vary significantly all year round at the same
area and also from Léna to Yako. They also revealed that the flavonoids contents of the leaves harvested at
Yako ranged from 1.49-1.80% throughout the year. The results also confirmed that the leaves contain more
flavonoids than the barks. Antioxidant activity was determined by the means of 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) assay. The results showed effectiveness with a radical inhibition ranging from 25.53+3.56-
55.4494+4.53 mg mL~". The antibacterial assays on gram positive Staphylococcus aureus showed that the

hydroalcoholic extract of stem bark harvested in May at Yako was the most effective of all the extracts.
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INTRODUCTION

Many diseases, mcluding cancer, cardiovascular
diseases, cataracts, arterosclerosis, diabetes, arthritis,
unmune deficiency diseases and aging are associated with
oxidative damage (Pietta ef al., 1998; Lee et al., 2000,
Middleton et al., 2000). Many plants contamn antioxidant
compounds that may function as free radical scavengers,
complexers of pro-oxidant metals, reducing agents and
quenchers of singlet oxygen formation (Andlauer and
Furst, 1998). Occurring naturally in plants, phenolic
compounds including flavonoeids, tannins and phenolic
acids are currently of growing interest due to their
biological effects in luman health (Jayaprakasha ef al.,
2003; Motalleb et al., 2005, Sachetti ef al., 2005
Rajeshwar et al., 2005; Hinneburg et al., 2006).

Parkia biglobosa (Jacq.) Benth., a widespread
savana tree, is very used in traditional medicine. Tts stem
bark and leaves are used for the treatment of many
mnfectious diseases: dental caries, pneumoma, bronchitis,

violent stomachaches, severe cough, diarrhea, wounds,
otitis, dermatosis, amoebiasis, bilharziosis, leprosis,
ankylosis, tracheitis, conjunctivitis (Kerharo and Adam,
1973, Nacoulma, 1996, Arbonnier, 2002). Parkia
biglobosa 1s a plant recogmzed to be very rich in phenolic
compounds notably in tannins (Nacro and Millogo, 1993;
Millogo-Kone et al., 2006). Sunple phenols and phenolic
acids have been identified in the crude extract after acid
hydrolysis (Millogo-Kone et al., 2001).

Our study was aimed at evaluating the total phenolic
and the flavonoid contents, the antimicrobial and the
antioxidant activities of samples of leaves and stem barlks
harvested on 2 different areas of Burkina Faso, at different
periods.

MATERIALS AND METHODS

Plant material: The leaves and stem barks of Parkia
biglobosa were purchased from 2 different areas (Yako
and Léna) m Burkina Faso. They were identified and
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authenticated by Prof Teanne MILLOG®O, a botanist of the
Department of Botame, Umversity of Burkina Faso.
Voucher specimen was deposited at the Herbarium of this
University.

Extracts: The leaves and stem barks were dried at room
temperature and finely powdered. The aqueous extracts
were obtained by boiling 10 g of plant material in 100 mT.
of distilled water for 10 min. The crude ethanolic extracts
were obtained by pouring 100 mL of boiling ethanol: water
(70:30) v:v onto 10 g of plant material, according to
Harborne (1989) method The mixture was allowed to
macerate for 18 h, then filtered with Whatman filter
paper No. 1.

Ten grams of plant materials were also extracted by
ethanol-water (70:30) v:iv using a soxhlet extractor
apparatus. The extracts were freeze dried.

For flavonoid extracts, 1 g of plant material was
placed in a test tube, added with 10 mI, of methanol and
maintained in a boiler for 15 min at 60°C. The mixture was
filtered with Whatman filter No. 1.

Determination of the total phenolic contents: The
standard calibration (3.33-20 mg mL™") curve was plotted
using tannic acid. The absorbances were read at 280 nm
using agilent 8453 UV-Visible spectrophotodensitometer.
Aqueous methanol 60% was used as a control. Different
concentrations of the extracts were prepared and read at
this wavelength. The contents of phenolic compounds
were expressed as tannic acid equivalents (%).

Determination of the The
determination of the flavonoid contents was conducted
with alumine trichloride (AlCL;) according to the method
of Dowd adapted by Arvouet-Grand et al (1994).
Quercetin was used as a standard. Five mL of each
concentration of the extracts were added with 5 mL of
AlCL, 2%. After 10 min of contact, the Optic Density was
read at 415 nm.

flavonoid contents:

Determination of the DPPH radical scavenging activity:
The capability of extracts to scavenge the 1.1-diphenyl-2-
picrylhydrazyl (DPPH) free radicals was determined by
Gyamtfi et al. (1999) method. Fifity pl. of each extract were
mixed with 450 pl. of Tris-HCI. buffer and 1.0 mL of
0.1 mM 1.1-diphenyl-2-picrylhydrazyl in methanol. The
controls contamed all the reaction reagents except the
extract. After a 30 min incubation m darkness and at
ambient temperature, the resuling absorbance was
recorded at 492 nm. The percentage mhibition values were
calculated using the following equation (Lompo ef al,
2007):
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- (A:tl _Atest)

DPPH scavenged (%) =100
cirl
where:
A, = The absorbance of the control reaction
A, = The absorbance in the presence of extract

IC,, expressed the antioxidant activity defined as the
concentration in ml., that inhibits the formation of DPPH
radicals by 50%.

Antimicrobial assay: The extracts were tested against
clinical isolate strains Staphylococcus aureus obtained
from pus (1 strain), blood (1 strain), vaginal excretions
(2 strains), sperms (2 strains), urines (1 strain) and stools
(1strain). The biological activities were determined using
the agar well diffusion method. Fifity ul. of each extract
were deposited in a 6 mm diameter well in the moculated
petri dishes. The petri dishes were incubated for 24 h and
the growth inhibition zone diameters were measured in
millimeters. A collection strain Staphylococcus aurets
ATCC 25293 was also tested as a control with the
hydroalcoholic extract of the stem bark. Gentamicin, a
broad spectrum antibiotic, was used as positive control at
a concentration of 5pg mL ™"

Statistical analysis: Data are expressed as X+SE (n= 7).
Significant differences are determined by the student
t-test from PHARM/PCS (Tallarida and Murray, 1 987).

RESULTS

As shown in Table 1, the best polyphenolic content
was obtained with the stem barks harvested on May at
Leéna (12.2940.03%). The results revealed that the total
phenolic contents of stem bark harvested at the same
period at Yako is 2.5940.20%. They also showed that on
the same area (Yako) the contents of total phenolics vary
from one peried to another. The values obtained are
2.59-3.43-1.18%, respectively.

The Table 1 confirms that the leaves contain more
flavonoids than the barks. The best flavonoid content
was obtamed with the samples of leaves harvested at
Yako in October. However this Table 1 shows that there
is no significant difference (p<t0.01) between the contents
in flavonoids throughout the year and from one area to
another.

In Table 2, the antimicrobial activity of the ethanolic
extract has been evaluated by measuring the diameters of
inhibitory zones in mm. The ethanolic extracts of the stem
bark and the leaf harvested at Léna showed marked
inhibition against Staphylococcus aureus (14-13 and
15 mm of inhibitory zone diameters at a concentration of
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Table 1: Total phenolics and flavonoid contents

Tatal phenolic contents ~ Eq. Tarmic

Samples Flavonoid contents (%6) acid (%0)
Samples harvested at Yako

Stem barks harvested on May 2.59+0.20 0.24+0.01
Stem barks harvested on August 3.434+0.22 0.29+0.02
Stem barks harvested on October 1.18+0.05 0.17+0.02
Leaves on May 4.01+0.07 1.67+0.06
Leaves on August 2.57+£0.25 1.49+0.08
Leaves on October 3.69+:0.08 1.8040.06
Samples harvested at Léna

Stem barks on May 12.294+0.03 0.93+0.02
Leaves on May 3.88+0.18 1.4140.09

Table 2: Antimicrobial activity of Stemn Bark (S.B.) and leaf ethanolic
extracts against Staphylococcus aureus (diameters of inhibitory
Zones in mimn)

Extracts (mg mL™")

Samples 20 10 5 2.5
Samples harvested at Yako

$.B. (May) 15.543.53 1355212 1152212 954212
$.B. (August) 1455070 12.550.70  12.020.00 10.0+0.0
3.B. (October) 11.0£1.00  9.5£0.700 8.0+£0.000 -

Leaves (May) 13.5£050 12.0£0.00 10.520.50 8.5£0.50
Leaves (August) 10.5£0.50  8.0+0.500 - -

Leaves (October) 11.0£0.00  10.0£0.00 9.5+£0.50 -
Samples harvested at Léna

3.B. (May) 14.0£0.00 12.5+0.50 11.0£1.00 9.0+£0.00
Leaves (May) 13.04+0.00 12.0+0.00 11.0+0.50 9.0+0.00
Table 3: Jn vitro antioxidant activity of leaf and stem bark

Samnples ICy (mgmL™Y)
Samples harvested at Yako

S.Bo 54.449+4.53
Lo 25.53+£3.560
Lo 45.24+3.760
$Bas 127.4146.540
Quercetin 1.78+0.320

20 mg mL ", respectively). The results also showed that
the hydroalcoholic extract of stem bark harvested at Yako
in May was the most effective of the extracts; it exerts
the strongest nhibition of Staphylococcus aureus with
15.5 mm of inhibitory zone diameter, even if 1t 15 not the
richest in total phenolics nor in flavonoids. The results
also revealed that the hydroalcoholic extract of leaves
harvested at Yako in May was a good mhibitor of
Staphylococcus aureus.

Gentamicin gave 31+0.2 mm inhibitory diameter
zone with Staphylococcus aureus at a concentration of
5 ugmL™"

Results with the stem bark ethanolic extract against
Staphylococcus aureus ATCC 25293 gave a Mimmal
Inhibitory Concentration (MIC) and a Minimal Bactericidal
Concentration (MBC) of 1.25 mg mL ™", With the clinical
isolate Staphylococcus aureus, the MIC is 0.62 mg mL ™"

Having displayed a strong antimicrobial activity, the
stem bark and also the leaf harvested at Yako have been
evaluated for their in vitre antioxidant activity by using
1, 1, DPPH. Table 3 showed that the aqueous extract
of the leaf exlubits the best antioxidant activity (IC;, =
25.53 mg mL™"). Quercetin, used as a standard substance,
gave an IC,; = 1.78 mg mL.~". The stem bark hydroethan-
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olic extract, even though presenting the strongest
antimicrobial activity, showed a weak antioxidant activity
{127.41 mg mL.™") as compared to the other extracts.

DISCUSSION

The results showed that the total phenolic contents
of the leaf and that of the bark, at the same area, vary all
year round. They also showed that according to the
nature of the soil the total polyphenolics contents vary
from one area to the other at the same period (Covelo and
Gallardo, 2001; Mpofu et al, 2006). BUNASOLS
(2002a, b) revealed that the microclimates and the soils
differ from Léna (Province of Houet) to Yako (Province of
Passore) 400 km farther.

The maximum content in flavonoids was observed in
October where UV 1irradiation 1s very unportant in West
African Region. Studying the seasonal variation in
flavonoid contents of green pepper and other vegetables,
Kana et al. (2005) demonstrated that Flavonoid contents
were increased in October to December and the tendency
to decrease mn May to June. Chaves ef al (1997)
demonstrated that UV wradiation was the major inducer of
the enhanced flavonoid secretion m the exudate. These
results support an ecophysiological role of the flavonoids
in the exudate to protect the plant against the damaging
effects of UV irradiation.

Indeed, plants synthesize chemical compounds for
their own needs, to adapt to their environment. They
synthesize flavonoids and stock them m the epidermic
cells of the leaf, to protect themselves against the
damaging effects of UV lights (Kozaki and Talkeba, 1996).
Some researchers have related the antimicrobial and the
antioxidant activities of plants to their content m total
phenolics (Arvouet-Grand et al., 1994; Zheng and Wang,
2001; Dorman et al., 2004, Randhir et al, 2004
Hinneburg et al., 2006). However, Motalleb ef al. (2005)
and Hinmeburg et al. (2006) demonstrated that there is no
relationship between the total phenolics content and the
antioxidant activity even if it was demonstrated that
phenolic substances are respensible for the antioxidant
activity of plant materials (Rice-Evans ef al., 1996). Our
results showed that the samples harvested at Léna in May
contain more phenolics than any other one but they do
not exert the strongest antimicrobial activity. Also the
best antioxidant activity was not obtained with the sample
containing the greatest amount of phenolics. The
antimicrobial and the antioxidant activities should be
related to the type and the ratio of phenolic compounds
contained in the extracts.

Antimicrobial assays revealed that all these extracts
intubit the growth of pathogenic Staphylococcus aureus.
These results give support to the ethnomedical uses of
Parkia biglobosa in the treatment of many infectious
diseases.
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Also pharmacological properties such as antitumor,
anti-inflammatory and hypotensive antioxidant activity
have been linked to the presence of phenolic compounds
in the plant (Huang et al., 1992).

CONCLUSION

The results revealed that a good antibacterial activity
and a good antioxidant activity can be obtained with the
leaves, the removal of which 1s less traumatizing for the
tree. That could be a contribution to the protection of our
environment.
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