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the ten extracts tested, only the hydroethanolic extract of Z. zanthoxyloides stem
has no activity on the bacterial strains used. The results of the antibacterial test
show that the largest diameter of inhibition was obtained in the extract of A.
leiocarpa on Escherichia coli ATCC 25922, a reference strain with 25.67mm.
The highest levels of total flavonoids (FVT) and total polypenols (TPP) are
recorded respectively in P. kotschyi (145.86+0.7 EC/gMS) and D. guineense
(70.194+0.220 EGA/g Ms). The antiradical powers of the extracts with respect
to DPPH and ABTS radicals were determined respectively by the equation lines
y = -0.8784x + 2.0281 (R? = 0.9925) and y = -0.2023x + 0.5099 (R2 = 0.9807)
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(15.57+0.4 mg ET/gMS), P. africana (13.25+0.1 mg ET/gMS). These results
justify the traditional use of these medicinal plants and deserve to be valued in
the fight against oral diseases.
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INTRODUCTION: Oral diseases are a global They cause a considerable burden of disease,
public health problem affecting nearly 3.5 billion  leading to lifelong pain, discomfort, disfiguring
people *. lesions, and even death '. Among oral diseases,
tooth decay and periodontal disease are the most

bOL: common chronic conditions in the world 2. More
10.13040/1JPSR.0975-8232.12(12).6642-52 than 530 million children have deciduous decay,
while periodontal disease affects nearly 10% of the
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(implying a lack of knowledge in terms of dental
prevention), and method of life (poor oral hygiene
practices, consumption of sugars, tobacco and
alcohol) *. The main problem associated with the
management of oral diseases is the high cost of
treatment, especially since they are not included in
the Universal Health Coverage. Most low- and
middle-income countries have serious challenges in
managing oral conditions . Several studies report
the use of medicinal plants in the management of
oral diseases in Africa * ° but also outside the
continent °. An ethnobotanical survey carried out in
Benin made it possible to identify the medicinal
plants used for oral care. The most recorded
medicinal plants are: A. leiocarpa, A. indica, B.
ferruginea, D. guineense, D. mespiliformis, P.
biglobosa, P. africana, P. kotschyi, V. paradoxa
and Z. zanthoxyloides ’. These plants are used for
their dual interest of vegetable brush and medicinal
plant. Unfortunately, there is no relevant scientific
work to promote these medicinal plants in the
management of oral diseases. Indeed, there are
insufficient data on their chemical composition,
their toxicity and their activity on microbial strains
responsible for oral infections. It is to fill this gap
that this study was initiated with the aim of
producing scientific data on the toxicity,
phytochemistry and antimicrobial activity of these
medicinal plants.

MATERIALS AND METHODS:

Material:

Plant Material: The plant material consists of the
stems of Anogeissus leiocarpa (YH 536/HNB,;
Combretaceae), Azadirachta indica (YH 537/HNB;
Meliaceae), Bridelia ferruginea (YH 538/HNB;
Euphorbiaceae), Dialium guineense (YH 539/HNB;
Leguminosae), Diospyros mespiliformis (YH
540/HNB; Ebenaceae), Parkia biglobosa (YH
541/HNB; Legopuminosa bigosae Africana)
Prosopis africana (YH 542/HNB; Leguminosae
Africana), Pseudocedrela kotschyi (YH 543/HNB;
Meliaceae), Vitellaria paradoxa (YH 544/HNB;
Spotaceae) and Zanthoxylum zanthoxyloides (YH
545/HNB; Rutaceae). The plants used were
collected during ethnobotanical surveys. They were
carefully washed in distilled water and then dried at
laboratory temperature (16-20 °C) for 20 days.
These dried plants were then crushed and turned
into powder.
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The powders obtained were passed through a 0.2
mm mesh sieve, then stored in sterile containers at
laboratory temperature.

Biological Material:

Microorganisms: Six bacterial strains were used
for antimicrobial testing: two reference strains
(Escherichia coli ATCC 25922 and Staphylococcus
aureus ATCC 25923), four clinical and multidrug
resistant strains isolated from oral ulcer samples (K.
pneumoniae, K. oxytoca, Escherichia coli,
Staphylococcus epidermidis). The bacterial strains
used were obtained from the bacteriology section
of the National Laboratory of the Ministry of
Health (LNMSP) in the Republic of Benin.

The Eggs of Artemia salina: The eggs of Artemia
salina (ARTEMIO JBL GmbH D-67141
Neuhofem) were used for the larval cytotoxicity
test.

Methods:

Obtaining Extracts: The hydro-ethanolic extracts
were obtained by maceration. One hundred grams
(100 g) of vegetable powder were macerated for 72
h with continuous stirring in 500 ml of the mixture
of ethanol and water (50: 50). The macerate was
filtered twice through cotton wool and once
through Whatman No. 1 filter paper. The filtrate
obtained was evaporated in an oven at 50°C . The
yield is the ratio between the mass of the dry
extract obtained and the mass of the plant material
treated °. This yield was calculated by the formula:

R= (mass of the extract after evaporation of the solvent) / (mass of
the powder of the plant species used for the extraction) x 100

Larval Cytotoxicity: The tests were carried out on
larvae obtained by hatching 10 mg of eggs of
Artemia salina (ARTEMIO JBL GmbH D-67141
Neuhofem) with continuous agitation in 1 L of
seawater for 72 h. To 1 ml of each % geometric
serial dilution of extract prepared from a 40 mg/ml
stock solution was added 1 ml of seawater
containing 16 larvae. The number of surviving
larvae was counted after 24 h of incubation.

The Lethal Concentration 50 (LCsy) was
determined from the regression line obtained from
the curve representative of the number of surviving
larvae as a function of the concentration of extracts
10 Each treatment was repeated once. To interpret
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these results, correlation grids associating the
degree of toxicity with the LCso were used ** Table
1.

TABLE 1: CORRESPONDENCE BETWEEN LETHAL
CONCENTRATION (LCs) AND TOXICITY

Mean Lethal Concentration Toxicity
(LCs) value ranges
LCso> 0,1 mg/ml - (Non toxic)

0,1 mg/ ml > LCs, >0,050 mg/ml
0,050 mg/ ml > LC5:>0,01 mg/ml
LCs,< 0,01 mg/ml

+ (Low toxicity)
++ (Moderate toxicity)
+ + + (High toxicity)

Antibacterial Tests:

Dissolution of the Extract: The extracts were
taken up in sterile distilled water at a rate of 100
mg per 1 ml. Stock solutions of extracts
concentrated at 100 mg/ml were thus prepared.
They were then sterilized by filtration through a
0.22 pm Millipore membrane using a sterile
syringe. The sterility of the stock solutions of
extracts was verified by inoculating aliquots of
each solution on Mueller Hinton medium, followed
by incubation at 37 °C for 24 to 48 h 2.

Preparation of the Bacterial Suspension: A
portion of the pure 24-hour colony from Mueller
Hinton's medium from each strain was emulsified
in 5 ml of physiological water to obtain turbidity of
0.5 on the Mc Farland standard.

Diffusion Test in Agar Medium: Each inoculum
was inoculated by swabbing onto Petri dishes
containing Mueller Hinton agar *2. Using the sterile
Pasteur pipette tip, wells 6 mm in diameter were
made in the agar. 50 pl of each extract were placed
in the wells. A well containing sterile distilled
water served as a negative control. The Petri dishes
were left for 1 hour at room temperature for pre-
diffusion of the extracts before being incubated at
37 °C in an oven for 18 h *. After the incubation
period, the dishes were examined for the measure-
ment of the diameters of zones of inhibition around
the wells. The standards used to interpret the
inhibition diameters are summarized in Table 2.

TABLE 2: CORRESPONDENCE USED FOR READING
THE RESULTS OF ANTIBACTERIAL TESTS OF
PLANT EXTRACTS B

Diameétre de zone Degré de sensibilité Symbole
d’inhibition (A) du germe
A <7 mm Insensitive -
7 mm <A <8 mm Sensible +
8 mm <A <9 mm Assez sensible ++
A>9 mm Very sensitive +++
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Determination  of  Minimum  Inhibitory
Concentration (MIC), Minimum Bactericidal
Concentration (MBC) and Antibiotic Power
(AP) of Extracts: Microdilution on 96-well plates
was used to determine the MICs of the extracts on
the strains. 100 pul of Mueller-Hinton broth (MHB)
was deposited in each well of the microplate (1 to
10 wells). 100 ul of the stock solution of each
extract was deposited in the first well. After
homogenization by aspiration-discharge using a
micropipette, 200 pl of extract solution at 50 mg/mi
is obtained.

100 pl of this new solution was taken and mixed
with the Mueller Hinton broth contained in the
second well and this dilution series was carried out
from well to well until the 10" well from which the
100 pl was discarded to have concentrations of 50
mg/ml; 25 mg/ml; 12 mg/ml; 6.250 mg/ml; 3.125
mg/ml; 1.562 mg/ml; 0.781 mg/ml; 0.391 mg/ml;
0.195 mg/ml and 0.098 mg/ml.

Finally, 100 pl of the bacterial suspension was
added to each well. A positive control consisted of
100 pl of Mueller Hinton broth and 100 pl of the
bacterial suspension, while the negative control
contained 100 ul of Mueller Hinton broth and 100
pl of the extract stock solution. The microplates
were covered with para-film and incubated for 24 h
at 37°C. MICs were determined by adding
Tetrazolium (developer).

For the determination of MBC, all wells with
higher MIC concentrations were then inoculated
onto Mueller Hinton agar and placed at 37°C for 24
h. This resulted in the determination of the MBC
corresponding to the lowest concentration of
extract that showed no bacterial colonies. The
antibacterial potency of extracts is judged to be
bactericidal or bacteriostatic based on the ratio R=
MBC/MIC*.

Chemical Characterization of Medicinal Plants:
Phytochemical Screening: Qualitative phyto-
chemical screening was performed on the powder
using the method based on staining and/or
precipitation reactions, described by Houghton and
Raman '*. Table 3 shows the different chemical
groups searched for and the principle of the
reactions.
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TABLE 3: SUMMARY TABLE OF CHEMICAL GROUPS, IDENTIFICATION REACTIONS AND INDICATORS USED

Chemical families Identification reagents

Indicator (Positive Reaction)

Appearance of a more or less dark blue-
blackish or green coloration
Heat release followed by pinkish-orange or
purplish coloration
Blue tint
Precipitation of reddish-brown coloring

Polyphenols Ferric chloride FeCl; (2%)
Flavonoids Hydrochloric Alcohol, Magnesium Copals, Isoamyl
Alcohol
Tannins Formaldehyde, Concentrated hydrochloric acid
Alkaloids Dragendorff (Potassium iodobismuthate solution)
Burchard (lodine lodide Reaction)
Saponines Mousse index

Appearance of persistent mossen

Dosages of Phenolic Compounds: The
determination of the phenolic compounds: total
polyphenols (TPP), total flavonoids (FVT) present
in the various plants studied was carried out using a
UV-visible spectrophotometer type Cary 50.

Determination of Total Polyphenols (TPP): The
total phenol content of the extracts was determined
by the Folin-Ciocalteu method . A quantity of 200
pl of the plant extract is introduced into a 2 ml
Eppendorf tube; the extract is then diluted with
1800 pl distilled water. Subsequently, 1800 pl of
"Folin-Ciocalteu” reagent (1IN) and 400 pl of
Na,CO; (20%) are added successively. The
resulting mixture is incubated at room temperature
for 40 minutes in the dark. The absorbance is then
measured with a spectrophotometer at 725 nm; a
methanol solution is used as a blank. The results
obtained are expressed in mg gallic acid equivalent
per gram of dry matter (EGA/g Ms). The total
phenol contents of the extracts were expressed in
mg gallic acid equivalent per gram of dry matter
(EGA/g Ms). The contents were determined from
the linear regression equation (TPP: y=0.2337x+
0.1143) of the gallic acid calibration Fig. 1.
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FIG. 1: CALIBRATION OF GALLIC ACID FOR THE
DETERMINATION OF TOTAL PHENOL CONTENT

Determination of Total Flavonoids (FVT): The
flavonoid content of the extracts was determined
using the aluminum trichloride colorimetric method
16 250 pl of the studied extract and 1 ml of distilled
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water were initially deposited in test tubes. At an
initial time (t=0) 75 pl of a 5% sodium nitrite
solution is added. After 5 minutes, 75 ul of 10%
aluminium chloride is added. Six (6) minutes later,
500 pl of a 1N sodium hydroxide (NaOH) solution
and 2.5 ml distilled water are added. The
absorbance of each mixture obtained is directly
measured with the UV-visible spectrophotometer at
510 nm. The results obtained are expressed in mg
catechin equivalent per gram dry matter (EC/g
DM).

The total flavonoid contents of the extracts were
expressed in mg equivalent of catechin per gram of
dry matter (EC/g DM). The levels were determined
from the linear regression equation (FVT: y=
0.0358x - 0.0112) of the catechin calibration Fig. 2.

Ahsorbance (D.0.)

4 & 8 10 12

Concentration de catéchine (ng/ml)

FIG. 2: CATECHIN CALIBRATION CURVE FOR THE
DETERMINATION OF TOTAL FLAVONOID CONTENT

Anti-Radical Activity by ABTS Test: This test is
based on the ability of an antioxidant to stabilize
the cationic radical ABTS®" (ammonium salt of
2,2'- azino bis-(3-ethylbenzothiazoline-6-sulfonic
acid)) of greenish-blue coloring. This cationic
radical is formed as a result of the oxidation of the
initially colourless ABTS with various compounds
such as potassium phosphate (KH,PO,) and 2,2'-
azo-bis  (2-amidino-propane)  dihydrochloride
(AAPH). Thus, the reaction takes place in two
steps: In the first step the radical ABTS®" is formed
by the removal of an electron e- from a nitrogen
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atom of the ABTS. The second takes place in the
presence of trolox (or antioxidant donor of H*®), the
nitrogen radical concerned traps a H°®, leading to
ABTSH+, resulting in the discoloration of the
solution.

Anti-Radical Activity by the DPPH Test: The
method used by Nounagnon et al., ’ was used.
Trolox was used as an antioxidant, donor of H.

Statistical Analyses: For larval toxicity, the lethal
concentration causing 50% larval death (LCso) was
calculated with a 95% confidence interval using
linear regression analysis and the prohibit analysis
method. For the spectophotometric tests, Excel
software was used to enter the data, which
corresponded to the ODs read for each extract. The
KC Junior 1-31-5 software (Bio-teck Instrument
Inc. USA) was used to read the ODs and determine
the UV spectra using a spectrophotometer (uQuant
Bio-teck Instrument Inc. USA) coupled to a
computer.

RESULTS:
Extraction Yield: Extraction yields varied from
plant to plant Table 4. The best yield was obtained

E-ISSN: 0975-8232; P-ISSN: 2320-5148

in V. paradoxa (31.46%) while D. mespiliformis
had the lowest yield (10.75%).

TABLE 4: EXTRACTION YIELD OF TESTED PLANTS
Plants studied Performance (%)

Anogeissus leiocarpa 23.02
Azadirachta indica 16.4
Bridelia ferruginea 14.21
Dialium guineense 19.1

Diospyros mespiliformis 10.75
Parkia biglobosa 13.01
Prosopis africana 20.7

Pseudocedrala kotschyi 21.3

Vitellaria paradoxa 31.46
Znathoxylum zanthoxyloides 12.2

Cytotoxicity of Extracts: The number of dead
larvae of Artemia salina increases with increasing
concentration. The mean lethal concentrations
(LCsp) obtained for the extracts are shown in Fig.
3. With the exception of the hydroethanolic extract
of Z. zanthoxyloides, all extracts have an LCsg
greater than 0.1 mg/mL. Based on the toxicity scale
established by sparkling *°, the nine (9) other plants
are therefore non-cytotoxic. With an LCsy = 0.047
mg/ml, the extract of Z. zanthoxyloides shows
moderate toxicity.

Anogeisns leiocarpa (CL 0,50 4mg/ml) el e [ 0,911 mg/ml)
20
s ® @ e 20 e
. 15 . . o e .
i 10 | g® 10 *..--
0 f
= 0 0 l
= I 10 ] 30 50 < 0 1 20 0 [
Ci C e sntratic
Azadirachto indica (CI 0.186 mg/ml) t e Prosopis afticana (Cl 0.630mg'ml)
: 20 Falid
= T S 14 [ IR ]
15 .. o Merennnaanreees » : —
- - S 16 Y
: 10 a2l
= g = 5
- o .
5 ! 0 " & E 0 10 20 30 40 50
= - )
Ci | | rati ]
Brideliaf eer (] 0,691 mg/ml Psendocedrala kotselni(CLy= 0,817 mg/ml)
20
- ‘ ..... = .
0 e » .
. | 10 | .-
= r
S o ® ;
0 10 ) 1 3 50
= F
Co

International Journal of Pharmaceutical Sciences and Research

6646



Guezodie et al., IJPSR, 2021; Vol. 12(12): 6642-6652.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

_.'I.-I'.: I.|..I.|I"II|I !;'.-|'l:.'|'| EHSe | [ | |_'|.'| TG me 1”:_ ] |-..'_"i'_'..'.:'|'r'_::'|"|'_?:’|'r':'|'|'|'.|'_.";':’|'|{ | 1, IP;' | me |:'|] |
0 20
o0 8 w & .. W TEEIL B o
f 10 f
0 2 0 \
) 1 20 3 ) i = ) ) 20 30 { 3
.-). =
'._.: | - Co 1 I
Diasmros mespilifornis (Cl .50 . | . Co . -
. ’ o -I __: .flfi:l:'lllli:.;:'”.”..'.I:.l:ll.l::'Ili:llli:':'lll..ll.'r.'llll'lrll.‘-[( I.gl. ”l]".
") mg'ml) £ 20 : . ;
2 20 R . g mh) »
i 15 | g @ 8- L e .
10 l . 10 ‘.-i
) : 0 "
J I.-
) ) | ] ] )
) 10 ) 30 ) o || = 0 0ré . ] ]
Z ) 10
Lor | '} Cox &

FIG. 3: SENSITIVITY OF ARTEMIA SALINA LARVAE TO DIFFERENT EXTRACTS AND CORRESPONDING LCs,

Antimicrobial Activity of Extracts:

Results of Diffusion Test in Agar Medium: Of
the ten extracts tested, only the hydro-ethanolic
extract of the stem of Z. zanthoxyloides has no
activity on the bacterial strains used in Table 5. All
other extracts are active on the reference strains.

The hydro-ethanolic extracts of the stems of P.
africana and A. leiocarpa are sensitive to all strains
except Klebsiella oxytoca. The largest diameter
inhibition was obtained in the extract of A.
leiocarpa on Escherichia coli ATCC 25922
(25.67mm).

TABLE 5: AVERAGE DIAMETERS OF INHIBITION ZONE OF THE PLANTS EXTRACTS

Plants extracts

Diameter of inhibition zone (mm)

Reference strains

Clinical strains

Escherichia coli  Staphylococcus aureus  Klebsiella  Klebsiella Escherichia Staphylococcus
ATCC 25922 ATCC 25923 pneumoniae  oxytoca coli epidermidis
A. leiocarpa 25.67 17.33 23.67 0 23.67 16.33
A.indica 15.67 15 0 0 0 10.67
B.ferruginea 15 14.33 0 0 0 0
D. guineense 13 13.67 0 0 0 12
D. mespiliformis 15 14.67 0 0 0 11.33
P. biglobosa 11 13 0 0 0 13.33
P. africana 20.33 16.33 20.67 0 21 13.67
P. kotschyi 12.33 14.33 0 0 0 13.33
V. paradoxa 15 14.67 10 0 0 11.67
Z. zanthoxyloides 0 0 0 0 0 0
Minimum Inhibitory Concentration, Minimum  bactericidal power on two clinical strains

Bactericidal Concentration and Antibiotic
Power: The microplate liquid dilution technique
used to determine the MICs and BMCs of the
extracts gave the results shown in Table 6. The
calculation of the MBC/MIC ratio indicates that
only the extracts of A. leiocarpa and P. africana
have bactericidal power. These two extracts have
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(Escherichia coli, Klebsiella pneumoniae). The
extract of A. leocarpa has bactericidal power on the
two reference strains (E. coli ATCC 25922, S.
aureus ATCC 25923); on the other hand, P.
africana has bactericidal power on only one (E.
coli ATCC 25922).
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TABLE 6: MIC, MBC AND ANTIBIOTIC POTENTIAL OF HYDRO-ETHANOL EXTRACTS FROM SELECTED

LEAVES ON THE BACTERIAL STRAINS USED

Plants Parameters  Escherichia  Escherichia Klebsiella Klebsiella ~ Staphylococcus  Staphylococcus
extracts (mg/ml) coli ATCC coli pneumoniae  oxytoca aureus ATCC epidermidis
25922 25923
A. leiocarpa CMI 6.25 6.25 6.25 - 6.25 12.50
CMB 6.25 6.25 6.25 - 12.5 50
P.a. 1* 1* 1* - 2* 4
A. indica CMI 6.25 - - - 6.25 12.50
CMB 25 - - - 25 >50
P.a. 4 - - - 4 =
B. ferruginea CMI 6.25 - - - 6.25 -
CMB 50 - - - 50 -
P.a 8 - - - 8 -
D. guineense CMI 12.50 - - - 6.25 6.25
CMB > 50 - - - 25 25
P.a. - - - - 4 4
D. CMI 12.50 - - - 12.50 12.50
mespiliformis CMB 50 - - - 50 > 50
P.a. 4 - - - 4 -
P. biglobosa CMI 12.50 - - - 12.50 12.50
CMB > 50 - - - > 50 > 50
P.a. - - - - - -
P. africana CMI 6.25 3.13 6.25 - 6.25 6.25
CMB 12.50 3.13 12.50 - 25 25
P.a. 2* 1* 2* - 4 4
P. kotschyi CMI 6.25 - - - 6.25 12.50
CMB 50 - - - 25 50
P.a. 8 - - - 4 4
V. paradoxa CMI 6.25 - - - 6.25 6.25
CMB 50 - - - 50 50
P.a. 8 - - - 8 8

P.a with ~ = Bactericidal power; P.a. without * = bacteriostatic power

Chemical Characterization of Medicinal Plants:
The chemical characterization of the extracts took
into account the qualitative screening, the dosage of
phenolic compounds and the determination of the
antioxidant power of the extracts. Only the active
extracts (9) were taken into account.

Results of the Qualitative Screening: Phyto-
chemical analysis of the plants tested revealed the
presence of several phytochemical compounds
Table 7. These are alkaloids, tannins, saponins,
flavonoids and polyphenolic compounds. Alkaloids
are present only in P. biglobosa.

TABLE 7: RESULTS OF PHYTOCHEMICAL SCREENING

Plants: Bark of trunk

Major groups of chemical compounds

Alkaloids Polyphenols Flavonoids Tannins Saponines

A. leiocarpa - ++ ++ ++ +
A. indica - + ++ + ++

B. ferruginea - ++ ++ ++ ++
D. guineense - ++ ++ ++ ++
D. mespiliformis - ++ ++ ++ ++
P. biglobosa + ++ ++ + ++
P. africana - ++ ++ ++ +
P. kotschyi - ++ ++ ++ +
V. paradoxa = + ++ _ it

+ = very positive reaction, + = moderately positive reaction, - = negative test

Content of Phenolic Compounds: Table 8 shows
the levels of total polyphenols (TPP) and total
flavonoids (FVT) in the various extracts. The levels
vary from plant to plant. The highest FVT levels
are recorded in Pseudocedrala kotschyi with
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145.86+0.7 EC/gMS. This is followed by A.
leiocarpa (82.04+0.4 EC/gMS), B. ferruginea
(81.34+0.7 EC/gMS), P. biglobosa (32.22+0.01
EC/gMS) and P. africana (23.49+£0.07 EC/gMS).
D. guineense has the highest PPT content (70.194+
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0.220 EGA/g Ms) while the lowest polyphenol
content is obtained from the hydro-ethanol extract
of D. mespiliformis (3.068+0.050 EGA/g Ms).

TABLE 8: DOSAGES OF TOTAL POLYPHENOLS
AND FLAVONOIDS

Species Total flavonoid  Total polyphenol
content (FVT) content (TPP)
A. leiocarpa 82.04+0.4 21.51+0.04
A. indica 4.22+0.02 20.43+0.4
B. ferruginea 81.34+0.7 30.98+0.5
D. guineense 3.58+0.13 70.19£0.2
D. mespiliformis 22.02+0.3 3.06+0.05
P. biglobosa 32.22+0.01 9.40+0.6
P. africana 23.49+0.07 10.79+0.5
P. kotschyi 145.86+0.7 64.71+0.2
V. paradoxa 5.7+0.1 19.67+0.2

Antioxidant Power of Extracts: The Antioxidant
Power of the extracts was evaluated based on their
ability to inhibit free radicals ABTS and DPPH.
Trolox and catechin were used as reference
molecules. The antiradical powers of the extracts
with respect to DPPH and ABTS radicals were
determined respectively by the equation lines y = -
0.8784x + 2.0281 (R2 = 0.9925) in Trolox (Trolox
Eq mg/gMS) and y = -0.2023x + 0.5099 (R? =
0.9807) in catechin (Eq cat mg/MS). Fig. 4 shows
the antiradical capacities of extracts with respect to
the DPPH and ABTS radicals. The highest
antiradical power with respect to the DPPH radical
is obtained with the hydro-ethanolic extract of P.
biglobosa (22.92+0.15 mg ET/gMS), which records
the lowest antiradical power with respect to the
ABTS radical (1.61+0, mg ET/gMS).
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FIG. 4: ANTI-RADICAL CAPACITIES OF EXTRACTS
WITH RESPECT TO THE DPPH AND ABTS

The strongest antiradical activity (ABTS) is
recorded in the species A. leiocarpa (14.97+0.83
mg Cat/gMS), B. ferruginea (15.57+0.4 mg Cat/
gMS), P. africana (13.25+0.1 mg Cat/gMS) and P.
Kotschyi (17.35+0.08 mg Cat/gMS). As the ABTS
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radical of these plants increases, so does their
DPPH. These species, therefore, have interesting
antioxidant activity. These same species have
practically the highest levels of flavonoids and total
polyphenols.

DISCUSSION: This study aimed at valorizing 10
medicinal plants traditionally used in Benin for oral
care: Z. zanthoxyloides, V. paradoxa, P. africana,
D. guineense, P. kotschyi, P. biglobosa, A. indica,
D. mespiliformis, A. leiocarpa and B. ferruginea.
The proposed valorisation strategy involves the
production of scientific data on their toxicity,
antimicrobial activities and chemical properties.

Extraction results showed variability in extraction
yields from one extract to another. The vyield
expresses the percentage of active ingredients
extracted by the solvent. It is an important
parameter to discuss the biological activities of an
extract. It is known that the affinity of a solvent for
phytomolecules and its polarity influence the yield
18 Thus, the variability of yields could be explained
by the variable presence in plants of active
molecules with affinity for the water-ethanol
mixture.

The Artemia salina model was used to assess the
cytotoxic effect of the extracts. With the exception
of the hydroethanolic extract of Z. zanthoxyloides,
all extracts have an LCs, greater than 0.1 mg/mL.
Based on the Toxicity Scale established by
sparkling wine **; these plants are therefore non-
cytotoxic. The cyotoxicity test, according to the
Artemia salina model is a preliminary screening to
determine the degree of cytotoxicity of a product.
The work of Parra et al., ° has shown a good
correlation (r= 0.85; p<0.05) between this test and
the toxicological effects of a substance on a whole
animal. The larval cytotoxicity of Z. zanthoxyloides
confirms the results of previous work that
attributed toxicity to this plant. Indeed, Goodman et
al., ? found that the dichloromethane extract of Z.
zanthoxyloides was cytotoxic with an LCsp of less
than 0.1 mg/MI. The non-cytotoxic character of the
extracts guarantees the therapeutic use of medicinal
plants without risk to human health. However, the
cytotoxicity test is only a preliminary test.
Extensive toxicity work, such as acute and chronic
toxicity, is necessary to guarantee the non-toxicity
of the medicinal plants.
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Of the ten extracts tested, only the hydro-ethanolic
extract of the Z. zanthoxyloid stem has no activity
on the bacterial strains used. Escherichia coli
ATCC 25922 and Staphylococcus aureus ATCC
25923 (reference strains) and Staphylococcus
epidermidis (clinical strain) are sensitive to the
hydro-ethanolic extract of D. guineense. This
confirms the work of Osuagwu and Eme # who
have shown the activity of extracts of this plant on
these strains. Olajubu et al., % also showed the
activity of D. guineense extracts on S. aureus
25923. Of all the strains, the most active extracts
are those of P. africana and A. leiocarpa. The
extracts of these two plants inhibited 83.3% of the
strains tested, while presenting the largest
diameters of inhibition. With regard to A.
leiocarpa, the results obtained confirm the data
previously obtained by Ali et al., 2 who showed
the inhibition of S. aureus and K. pneumoniae by
the ethyl acetate extract of the stem bark of A.
leiocarpa. But the diameters of inhibition are much
larger than those obtained with the hydro-ethanolic
extract in this study, which can be assimilated to
the difference in polarity of the extraction solvents.

The inhibition of clinical strains of E. coli by
aqueous and ethanolic extracts of A. leiocarpa
roots, as reported by Gbadamosi and Ogunsuyi *
also supports the results of the present study,
making this species a reservoir of bioactive
molecules with antimicrobial activities to be used
in the fight against microbial infections. With
regard to P. africana, the results obtained
corroborate the work of Kukushe et al., % which
showed inhibition of S. aureus, K. pneumoniae and
E. coli by aqueous and methanolic extracts of P.
africana.

It should be noted that the hydro-ethanol extracts of
the stems of D. guineense, P. kotschyi, P.
biglobosa, A. indica, D. mespiliformis, V. paradoxa
and B. ferruginea were only active on the reference
strain Escherichia coli ATCC 25922 and not on the
clinical strain E. coli. This difference in activity
could be explained by the fact that the reference
strains are usually already characterized.

Differences in the sensitivity of the strains to the
extracts compared to other studies could be related
to different parameters: the origin of the strains, the
characteristics of the strains and the manipulation
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techniques. Moreover, the remarkable antibacterial
activities recorded to justify the use of medicinal
plants for oral care because the extracts have
inhibited bacterial strains involved in oral ulcers.

To explain the antimicrobial activity of the extracts,
chemical characterization of the extracts was
performed. The results of the phytochemical
screening show, at the level of the tested plants, the
presence of alkaloids, tannins, saponins, flavonoids
and polyphenolic compounds. Quantitatively,
interesting and variable contents of polyphenol and
flavonoid extracts were found. All the extracts
showed antioxidant activity with an inhibitory
power of DPPH and ABTS radicals.

The variability in the chemical composition of the
extracts could be explained by the taxonomic
diversity of plant species. In addition, the
interesting antibacterial properties of the plants
involved in the present study could be explained by
their content of polyphenols and flavonoids.
Indeed, it is believed that the ability of an herbal
remedy to inhibit microbial growth is due to its
various components 2°. These are mostly the
products of plant metabolism, which from a
chemical point of view can belong to the most
varied groups of substances: phenolic compounds,
tannins, anthocyanins, coumarins, alkaloids and
flavonoids 2" %.

Data on the phytochemistry of extracts support
scientific works in the literature that have shown
the same chemical components in extracts of P.
africana %°, D. guineense %, V. paradoxa *°, and A.
leiocarpa . A. leiocarpa and P. africana presented
the best antioxidant activities. These plants can thus
effectively contribute to reduce oxidative stress
which is associated with several pathologies.
Authors believe that the use of natural products rich
in antioxidants could play an important role in the
prevention of these diseases *'. An antioxidant
activity associated with good antimicrobial activity
is therefore an asset.

CONCLUSION: V. paradoxa, P. africana, D.
guineense, P. kotschyi, P. biglobosa, A. indica, D.
mespiliformis, A. leiocarpa and B. ferruginea have
a chemical composition likely to be valued in the
management of oral infections, especially since
they are non-cytotoxic. The extracts of A. leiocarpa
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and P. africana have been distinguished by having
better antioxidant activities, associated with an
interesting antibacterial activity. More in-depth
work is necessary on these plants for optimal
valorization.

ACKNOWLEDGEMENT: We acknowledge the
director of the research unit in Applied
Microbiology and Pharmacology of Natural
Substances for making his technical platform
available for this work. We especially thank Mr.
Eric Agbodjanto (Msc) for their technical support
in the laboratory manipulations.

CONFLICTS OF INTEREST: The authors
declare that there is no potential conflict of interest
between them.

REFERENCES:
1. Organisation Mondiale de la Santé: Santé bucco-dentaire.
2018. https://www.who.int/fr/news-room/fact-sheets/

detail/oral-health. Accessed 29 Aug 2020.

2. Sheiham A: Oral health, general health and quality of life.
Bulletin of the World Health Organization 2005; 83: 644.

3. Watt R: Strategies and approaches in oral disease
prevention and health promotion. Bulletin of the World
Health Organisation 2005; 83: 711-8.

4. le Grand A and Wondergem PA: Les phytotherapies anti-
infectieuses de la foretsavane, Senegal (Afrique
occidentale) 1. Un inventaire. Journal of Ethno-
pharmacology 1987; 21: 109-25.

5. Plantes médicinales et pratiques médicales au Burkina
Faso: cas des <em>Sanan</em> | Bois& Foretsdes
Tropiques.  https://revues.cirad.fr/index.php/BFT/article/
view/20481. Accessed 29 Aug 2020.

6. Phytothérapie et aromathérapie buccodentaires. EMC —
Dentisterie 2004; 1: 179-92.

7. Guezodje G: Rapport Technique d’enquéte ethnobotanique
sur les plantes utilisées pour les soins bucco-dentaires au
Bénin 2020.

8. Legba B, Dougnon V, Deguenon E, Agbankpe J, Senou M
and Aniambossou A: Toxicological characterization of six
plants of the beninese pharmacopoeia used in the treatment
of Salmonellosis. Journal of Toxicology 2019; 2019.
d0i:10.1155/2019/3530659.

9. Legba B, Dougnon V, Ahoyo A, Agbankpe J, Hounmanou
G and Aniambossou A: Exploration of the antibacterial
and chemical potential of some Beninese pharmacopoiea
traditional plants. Microbiology Media 2018; 32.
d0i:10.4081/mm.2017.6998.

10. Mousseux M: Test de toxicité sur les larves d’Artemia
salina et d’entretien d’un élevage debalanes. Rapport de
stage de deuxiéme année. DEUST Aquaculture. Centre
Universitaire de Nouvelle-Calédonie, France 1995: 75.

11. Agbankpe AJ, DougnonTV, BankoleHS, HoungbegnonO,
Dah-Nouvlessounon D and Baba-Moussa L: In vitro
antibacterial effects of Crateva adansonii, \ernonia
amygdalina and Sesamum radiatum used for the treatment
of infectious diarrhoeas in Benin. Journal of Infectious
Diseases & Therapy 2016; 4: 1-7.

International Journal of Pharmaceutical Sciences and Research

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

CA-SFM / EUCAST: Comité de I’antibiogramme de la
Société Francaise de Microbiologie 2018.

Tsirinirindravo L and Andrianarisoa B: Activités
antibactériennes de I’extrait des feuilles de Dalechampia
clematidifolia (Euphorbiaceae). International Journal of
Biological and Chemical Sciences 2009; 3. doi:10.4314/
ijbcs.v3i5.51098.

Houghton P and Raman A: Laboratory Handbook for the
Fractionation of Natural Extracts. Springer US 1998. doi:
10.1007/978-1-4615-5809-5.

Majhenic L, Skerget M and Knez Z: Antioxidant and
antimicrobial activity of guarana seed extracts. Food
chemistry. 2007. https://agris.fao.org/agris-search/search.
do?recordlD=US201300780529. Accessed 30 Aug 2020.
Zhishen J, Mengcheng T and Jianming W: The
determination of flavonoid contents in mulberry and their
scavenging effects on superoxide radicals. Food Chemistry
1999; 64: 555-9.

Nounagnon MS, Dah-nouvlessounon D, N’tcha C, Legba
B, Baba-moussa F and Adjanohoun A: Phytochemistry and
biological activities of Crateva adansonii extracts.
International J of Pharmacy and Pharmaceutical Sciences
2018; 10: 62.

Dah-Nouvlessounon D,  Adoukonou-Sagbadja H,
Diarrassouba N, Sina H, Adjanohoun A and Inoussa M:
Phytochemical Analysis and Biological Activities of Cola
nitida Bark. Biochemistry Research International. 2015.
doi:10.1155/2015/493879.

Parra AL, Yhebra RS, Sardifias 1G and Buela LI:
Comparative study of the assay of Artemia salina L. and
the estimate of the medium lethal dose (LDg, value) in
mice, to determine oral acute toxicity of plant extracts.
Phytomedicine 2001; 8: 395-400.

Goodman C, Hoang A, Diallo D, Malterud K, Mcfadden G
and Wangensteen H: Anti-plasmodial effects of
Zanthoxylum zanthoxyloides. Planta Medica 2019; 85.
Osuagwu GGE and Eme CF: The phytochemical
composition and antimicrobial activity of Dialium
guineense, Vitex doniana and Dennettia tripetala leaves.
Applied Sciences 2013; 2: 13.

Olajubu F, Akpan I, Ojo D and Oluwalana S:
Antimicrobial potential of Dialium guineense (Wild.) stem
bark on some clinical isolates in Nigeria. International J of
Applied Basic Medical Research 2012; 2: 58-62.

Ali E, Anyam J and Chrinius H: Antimicrobial activity of
Anogeissus leiocarpus stems bark extracts and an isolate
from the plant against some microbes. American Journal
of Research Communication 2017; 5(8): 9-25.

Gbadamosi IT and Ogunsuyi AO: An appraisal of the
potency of roots of Anogeissus leiocarpus (DC.) Guill. &
Perr. and Terminalia glaucescens Benth. in the
management of E. coli related infections. Journal of
Applied Biosciences 2014; 78: 6646-53.

Kukushe K, Ilbeh N, Odozi P and Otoikhian C:
Antimicrobial activity of aqueous and methanol extract of
Prosopis africana on selected bacteria isolates. Indo-
American J of Life Sciences and Biotechn 2014; 2: 10-4.
Kanoun K, Abbouni B, Bénine ML, Benmahdi FZ and
Marouf B: Etude de D’efficacité de 1’extrait ethanolique
d’ecorces de Punica granatum linn sur deux souches
phytopathogenes : Ascocyhta rabiei (pass.) Labr. et
Fusarium oxysporum f.sp.radicis —lycopersici. European
Scientific Journal, ESJ. 2014; 10. https://eujournal.org/
index.php/esj/article/view/3181. Accessed 31 Aug 2019.
Bruneton J: Pharmacognosie, phytochimie, plantes
médicinales. Paris: Tec & Doc; 2009.

6651



Guezodie et al., IJPSR, 2021; Vol. 12(12): 6642-6652. E-ISSN: 0975-8232; P-ISSN: 2320-5148

28. Chevallier A: Larousse des plantes médicinales. Paris: 30. Fa K, Oyedum UM, Sa G, Bala, Sa A and Abdulameen S:
Larousse; 2013. Antibacterial activity of Vitellaria paradoxa onsome
29. Idris MM and Idris U: Assessment of cytotoxicity and enteric bacteria. 2018; 3882-92.
antiplasmodial activities of Prosopis africana leaf extracts. 31. Pousset JL: Place des médicaments traditionnels en
Bayero J of Pure and Applied Sciences 2019; 12: 380-5. Afrique. Médecine Tropicale 2006; 66: 606-09.

How to cite this article:

Guezodje TGP, Agbankpe AJ, Dassou GH, Dougnon TV, Dicko A and Yedomonhan H: Cytotoxicity, antimicrobial activities and
chemical properties of ten plants from the Benin Pharmacopoeia used for oral care. Int J Pharm Sci & Res 2021; 12(12): 6642-52. doi:
10.13040/1JPSR.0975-8232.12(12).6642-52.

All © 2021 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research 6652



