International Journal of Biosciences | IJB |
ISSN: 2220-6655 (Print); 2222-5234 (Online)

Website: https://www.innspub.net

Email contact: info@innspub.net

INNSPUB Vol. 28, Issue: 5, p. 109-116, 2026

RESEARCH PAPER OPEN ACCESS

Solvents’ influence on polyphenolic compound extractions from Lippia
multifloraleaves (Mold, 1949), and their antioxidant activity

Kelemin Awa Koné*, Tagouélbé Tiho, Mariam Sanogo, Casimir Kekou, Kouassi Hervé Tani

Institut National Polytechnique Felix Houphouét Boigny (INP-HB), Ecole Supérieure d’Agronomie (IESA),

Laboratoire de Productions Animales, Yamoussoukro, Cote d’Ivoire

Key words: Dry extract, Phytochemical screening, Phenolic compounds, Lippia multiflora

Received: April 27,2026  Accepted: May 10,2026  Published: May 14, 2026

DOI: https://dx.doi.org/10.12692/ijb/28.5.109-116
ABSTRACT

The plants are the main source of bioactive compounds for new therapeutic strategy developments for numerous

diseases’ treatments. The study determined Lippia multiflora leaves’ total polyphenol, and condensed tannin contents,
and their antioxidant activities. So, aqueous, 70%Eth, and 70%Met solvents (alcohol/distilled water, v/v, 70/30) were
prepared with ethanol and methanol, respectively. Then, these solvents were used to extract Lippia multiflora dried
leaves. Thereafter, the phytochemical screening was performed to identify the groups of compounds. The extract total
polyphenol contents were performed through Folin-Ciocalteu method, and condensed tannins were determined in the
presence of sulfuric acid. Furthermore, the dry extract (DE) antioxidant activity was determined by using DPPH
method. As a result, the total polyphenol and condensed tannin contents were 365+5; 635+5; 525+15 mg GAE/g.DE,
and 105.14+3.36; 128.94+5.59; 143.36+9.35 mg Cat.E/g.DE, for the aqueous, 70%Eth and 70%Met extracts,
respectively. Additionally, the inhibition rates ranged from 3.95% to 60.69% for the distilled water, from 12.94% to
82.94% for 70%Eth, and from 17.54% to 84.78% for 70%Met extracts. So, 70%Eth was more efficient for Lippia

multiflora bioactive compounds extraction, compared to 70%Meth, and distilled water.
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INTRODUCTION
The plants have long been used by humans to meet
various needs, such as food, ornamentation, and
shelter. They are also used to treat numerous
diseases, including malaria, diabetes, and abdominal
pain (Masengo et al., 2024). According to Lagnika et
al. (2016), the plants’ curative effects are primarily
due to their secondary metabolites. Indeed, bioactive
compounds such as flavonoids, tannins, saponins,
alkaloids, glycosides, and anthocyanins found in
plants play crucial roles in maintaining human health.
Their importance stems from their diverse biological
and Shahidi,

Therefore, the plants have significant bioactive

activities (Chandrasekara 2018).
molecules, capable of treating various diseases (Falleh
et al., 2021). They represent both finished products
for consumption and raw materials for obtaining
active substances (Hamia et al., 2014). These plant
metabolites are the subject of much research for the
development of new preventive and therapeutic
strategies (Iloki-Assanga et al., 2015). Various
parameters and conditions, including the type of
extract (aqueous or with alcohol), the polarity of the
solvent, and geographical and climatic conditions,
influence the chemical composition and biological
activities of these metabolites (Hayat et al., 2020).
Studying the influence of different extraction solvents
is essential (Iloki-Assanga et al., 2015). Indeed, Falleh
et al. (2021) work has highlighted the crucial role of
extraction solvents in the quantification of
phytochemical compounds. Several solvents are
recommended for the extraction of phenolic
compounds, among whose are methanol, ethanol, and

water (Turkmen et al., 2007).

Ivory Coast is rich in medicinal plants, including
Lippia multiflora. Numerous studies reported
diverse biological properties of Lippia multiflora
different parts, notably their antihypotensive, anti-
inflammatory, analgesic, antipyretic, scabicidal,
antimalarial, antioxidant, antimicrobial, and
muscle-relaxant properties (Masunda et al., 2020).
Lippia multiflora leaves are used to treat stomach
aches, fever, malaria, toothaches, high blood
induced lactation after

pressure, itching,

childbirth, and various seizures (Atanasso et al.,
2017). They are also an ingredient in improved
traditional African medicines, such as Malarial® in
Mali and Tetra® in Congo. According to Etou-
Ossibi et al. (2005), softened leaves cooked over
low heat improve sleep and relieve stress. The
study focused on quantifying the phenolic
compounds in various extracts, including aqueous,
70%Eth, and 70%Met extracts of Lippia multiflora
These different antioxidant

leaves. extracts

activities were also determined.

MATERIALS AND METHODS

Lippia multiflora leaves were harvested at the
flowering stage in the wild in Yamoussoukro. They
were then dried in the shade at room temperature,
around 25°C for 7 days. The dried leaves were
ground into flour, which was used for various

extractions and analyses.

Extracts by maceration

Distilled water was used as the aqueous solvent,
while 70% ethanol (70%Eth) and 70% methanol
(70%Met) solvents were prepared from diluted
ethanol and methanol, respectively, to obtain hydro-
alcohols, using Gay-Lussac alcohol wetting table.
Then, 10 g leaf powders were added to 100 mL of
each solvent. The mixtures were macerated for 40
minutes on magnetic stirrers (Shewale and Rathod,
2018). Thereafter, the mixtures were filtered using
filter paper, and the solvents were evaporated at
40°C for 24 hours in an oven (Biobase, HAS-T105,
China) to obtain the dry extracts.

Lippia multiflora leaves’ extract
phytochemical screening

The phytochemical screening was performed by
identifying several major groups of secondary
compounds in the leaf extract. Their detection was
based on the chemical reactions induced by these
compounds upon the contact with appropriate
reagents (Wagner and Bladt, 2001). These tests were
carried out by using Abo (2013), and Mea et al. (2017)
analytical techniques. The detection tests and the

different groups sought are listed in Table 1.
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Table 1. Tests for the detection of phytochemical compounds

Phytochemical compounds Highlighting test Observations in case of positive results
Sterols and polyterpenes Liebermann Green coloring

Polyphenols Ferric chloride Bluish-black coloration

Flavonoids Cyanidine Pinkish-orange or purplish coloring
Saponosides Vigorous agitation Foam height greater than 1 cm
Quinonic compounds Borntraeger Red to purple coloring

Alkaloids Dragendorff Reddish-brown coloration

Alkaloids Bouchardat Reddish-brown coloration
Catechetical tannins Stiasny Precipitated in large flakes

Gallic tannins Hydrochloric acid Intense blue-black hair color

Phytochemical compounds

Total polyphenol content

Total polyphenols were determined using Folin-
Ciocalteu method adapted by Wood et al. (2002). The
determination is based on polyphenols ability to reduce
Folin-Ciocalteu reagent to tungsten oxide. Molybdenum
turns blue, indicating the amount of total polyphenols in
the mixture (Dewanto et al., 2002). A 2.5 mL solution of
Folin-Ciocalteu reagent diluted 1:10 was added to 30 L
of extract. The mixture was kept at room temperature
for 2 minutes in the dark, and then 2 mL of 75 g.L?
sodium carbonate solution was added. The mixture was
then incubated for 15 minutes in 50°C water bath and
subsequently cooled rapidly. The absorbance was
UV-visible
spectrophotometer against a blank prepared under the

measured at 760 nm using a
same conditions as the test samples. A standard curve
was prepared with gallic acid. The phenolic compound
contents are expressed in mg of gallic acid equivalent per
gram of dry extract (mg GAE/g DE). The tests were

carried out in triplicate .

Condensed tannin content

The condensed tannins were quantified in the presence
of concentrated sulfuric acid (37% (v/v)). The tannins
depolymerize, and through the reaction with vanillin, are
transformed into anthocyanins with a specific red color.
This red coloration is measurable by spectrophotometry
at 500 nm. A 0.05 pL aliquot of the extract was mixed
with 3 mL of 4% vanillin and 1.5 mL of 12 M
hydrochloric acid. After homogenization, the mixture
was incubated at room temperature (25°C) for 15 min.
The absorbance was read at 500 nm against a blank
containing 96% methanol. The condensed tannin
content was determined using catechin as a standard.

The result was expressed as mg catechin equivalent per

gram of dry extract (mg Cat.E/g DE). The assays were

performed in triplicate (Kouamé et al., 2021).

Extracts’ antioxidant activity

The leaves’ antioxidant activity was determined by using
2,2-Diphenylpicrylhydrazine (DPPH) method described
by Mansouri et al. (2005). The previously unstable
DPPH becomes stable after the acceptance of a hydrogen
free radical (Samarth et al., 2008). The antioxidants
present in the extract induce this reduction, which
results in a color change from purple to yellow. To
determine the antioxidant activity, the concentrations
from o to 2500 ug / mL of aqueous, ethanolic, and
methanolic leaf extracts were prepared. A 70 uM DPPH
solution was prepared with 96% methanol. A 100 pL
volume of each solution was mixed with 3.9 mL DPPH
solution. The mixture was homogenized and then
incubated at room temperature at 25°C for 15 min. After
incubation, the absorbance of the solutions was read at
517 nm against a blank prepared from 96% methanol
and containing no extract. The percentages of inhibition
were calculated with the formula given below. The
concentration that inhibits 50% DPPH was determined
by graphical projection onto the percentage inhibition

curve.

(%) = A0 — A Sample % 100

(%) = A0

With 1(%) = percentage DPPH inhibition; Ao =
absorbance of diluted DPPH, A sample = absorbance

of sample + diluted DPPH.

Statistical analysis
All the data were generated in triplicate. The total
tannins  contents’

polyphenol, and condensed

computation, and inhibition percentages was performed
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by using Excel software. The data were analyzed with
XLSTAT software version 2014.5.03. Means were
classified into homogeneous groups using Newman-

Keuls test with a 95% confidence interval.

RESULTS AND DISCUSSION

Lippia multiflora leaves screening
Phytochemical screening of Lippia multiflora leaves
revealed the presence of numerous compound
families, including catechins and gallic tannins,
saponins, sterols and polyterpenes, total polyphenols,
flavonoids, and the absence of quinone compounds
(Table 2). Masengo et al. (2023) previous studies
reported the alkaloids absence in phytochemical

screening of Lippia multiflora leaves, which is not the

case here, as Dragendorff 's reagent detected
alkaloids. In addition to the compounds detected by

(2023),
leucoanthocyanins were also identified by Allo et al.

Masengo et al anthocyanins and
(2020). Previous work reported the absence of
saponins in Lippia multiflora leaves harvested in
Cote d'Ivoire, which is not the case here. The
differences in Lippia multiflora leaves’ composition
can be explained by the influence of various
parameters, including climatic, soil conditions, and
the plant development stage. Indeed, according to
Hayat et al. (2020), and Naczk and Shahidi (2004),
the chemical composition and biological activities of
medicinal plants are dependent on the geographical

and climatic conditions of the harvesting areas.

Table 2. Lippia multiflora leaves’ phytochemical compounds

Sought-after compounds Test or reagents Results
Sterols and polyterpenes Liebermann +
Polyphenols Ferric chloride +
Flavonoids Cyanidine +
Saponosides Vigorous agitation +
Quinonic compounds Borntraeger -
Alkaloids Dragendorff +
Bouchardat -
Tannins Catechisms Stiasny +
Gallic Hydrochloric acid +

Total polyphenol content
The polyphenols are secondary metabolic
compounds derived from plants and possess strong
antioxidant activities. These antioxidant activities
confer numerous beneficial effects on human and
animal health, such as protective effects against
chronic degenerative diseases (Hossen et al., 2017),
and cardiovascular diseases (Giglio et al., 2018).
The total polyphenol content of aqueous extracts,
70%Met and 70%Eth of Lippia multiflora leaves
are shown in Fig. 1. The highest total polyphenol
content was observed in 70%Eth extract for 635+5
mg GAE/g.DE, followed by 70%Met extract for
525+15 mg GAE/g.DE. The lowest total polyphenol
content was obtained with distilled water extract
for 365+5 mg GAE/g.DE.

According to Iloki-Assanga et al. (2015), the
solubility of polyphenols in solvents depends on

several parameters, including the hydrocarbon

chains’ length, the presence and the hydroxyl

groups’ position, and the molecular size.

Fig. 1. Total polyphenol content of different extracts
of Lippia multiflora
E. Metha: Methanol extract; E. Etha: Ethanol extract;

E. Aqueux: Distilled water extract

The phenolic compounds are often extracted more
readily with more polar solvents. This would

explain the results, given the methanol and ethanol
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high polarity compared to distilled water. Indeed,
according to Asghar et al. (2016), methanol and
ethanol possess a high extraction capacity for
phenolic compounds due to their polarity.
Furthermore, several authors have revealed that
mixed solvents have proven very effective at
extracting polyphenols compared to aqueous
solvents. According to Farahmandfar et al. (2019),
this could be explained by the fact that water
molecules can only be involved in oxygen-hydrogen
bonds, while alcohol molecules can be involved in

both oxygen-hydrogen and carbon-oxygen bonds.

The highest concentrations of phenolic compounds
were obtained with mixed solvents, specifically
70%Met, 70%Eth, and 70% acetone of Euphorbia
helioscopia compared to aqueous extracts
(Bourgou et al., 2016). Here, the 70%Eth solvent
exhibited the highest polyphenol content. This
result is consistent with Farahmandfar et al. (2019)
results, who obtained the highest levels of
polyphenolic compounds in Arum maculatum with
the ethanol/water (50/50, v/v) solvent using
ultrasound. The polyphenol values obtained with
70%Met and aqueous extracts of Carapa procera
were 414.79+0.69, and 295.17+0.07 mg GAE/g,
respectively (Ipona et al., 2023). Their result
values were lower than ours obtained with Lippia
multiflora  leaves. Furthermore, the total
polyphenol value of 336 mg GAE/g reported by
Masengo et al. (2023) with the aqueous extract of
Lippia multiflora is lower than that of 365+5 mg
GAE/g.DE obtained in the present study with the

aqueous extract.

Condensed tannin contents

The condensed tannins have numerous health
benefits. Many studies have highlighted their
strong antioxidant potential and diverse biological
activities, including anticancer, anti-inflammatory,
antidiabetic, anti-obesity, and antimicrobial
properties (Amarowicz and Pegg, 2024). The
condensed tannin content of aqueous, 70%Eth, and
70%Met extracts of Lippia multiflora leaves is in

Fig. 2.

Condensed tanmuns (mg EC/g dry extract)

E Metha

o % W ™ xw  w W
Fig. 2. Lippia multiflora leaves different extract’
condensed tannin contents

E. Metha: Methanol extract; E. Etha: Ethanol extract;

E. Aqueux: Distilled water extract

The lowest condensed tannin contents were recorded in
the aqueous extract. Statistical analyses did not reveal
any significant differences between the condensed
tannin contents of 70%Eth and 70%Met extracts.
Furthermore, the highest contents were recorded in
these extracts. They were 128.94+5.59, and 143.36+9.35
mg Cat.E/g.DE for 70%Eth, and 70%Met solvents,
respectively. This study indicates that the extraction
solvents strongly influence the extraction of condensed
tannins. Indeed, according to Iloki-Assanga et al. (2015),
the extraction of a particular component depends on the
solvent polarity, and the solute/solvent ratio. The tannin
contents for 105.14+3.63; The concentrations of
128.9445.59 and 143.36+9.35 mg Cat.E/g.DE, with the
aqueous, 70%Eth and 70%Met extracts, respectively,
were higher than those obtained by Masengo et al
(2024). For example, with aqueous, 70%Eth and
70%Met solvents with Hibiscus acetosella, Masengo et
al. (2024) obtained 29.6+0.02; 26.4+0.08; 34.5+0.12
mg TAE/g, respectively.

Lippia multiflora leaves’ extracts antioxidant
activities

The aqueous extracts, 70%Eth and 70%Met different
concentration inhibition percentage was determined
(Fig. 3). The 50% inhibitory concentrations of each
extract were also determined to evaluate antioxidant

efficiencies.

Extracts with concentrations ranging from 156 pg/mL to
2500 pg/mL exhibited inhibition rates that varied from
3.95% to 60.69% for the aqueous extract, from 12.94%
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to 82.94% for the 70%Eth extract, and from 17.54% to
84.78% for the 70%Met extract (Fig. 3). The 70%Eth and
70%Met extracts showed higher inhibition rates
compared to the aqueous extract. Furthermore, the
lowest IC50 values were recorded for 70%Eth and
70%Met extracts, with respective values of 333.33
ug/mL and 375 pg/mL, compared to 1896.06 pg/mL for
the aqueous extract. The 70%Eth. and 70%Met extracts
exhibited better antioxidant activities compared to the
aqueous extract of Lippia multiflora leaves, with the
highest activity observed in 70%Eth extract. These
results are similar to those obtained by Hayat et al.
(2020) who reported IC50 values of 324.55 ug/mL,
333.58 upg/mL, and 752.43 pg/mL for ethanol,

methanol, and water, respectively.

e T Y R S S S S w——
>
\
\
\
\

Fig. 3. Evolution of the inhibition rate as a function of
concentration

E. Aqueux : Distilled water extract; E. Ethanolique:
Ethanolic extract; E. Methanolique : Methanolic extract

Furthermore, Falleh et al. (2021) reported that, in
exhibit

antioxidant activities than aqueous extracts. The

general, ethanolic extracts stronger
antioxidant activity of plant extracts is primarily
attributed to the polyphenols present in these
extracts. Indeed, the ability of antioxidants such as
ascorbic acid, tannins, and flavonoids to donate a
proton, thereby reducing and decolorizing DPPH,
has been demonstrated (Ipona et al., 2023).
Therefore, the higher antioxidant activity observed
in the 70%Eth and 70%Met extracts can be
explained by the high polyphenol extraction capacity
of these solvents. Indeed, the highest levels of total
polyphenols and condensed tannins were obtained
with 70%Eth, followed by the 70%Met extract of

Lippia multiflora leaves.

CONCLUSION

The study involved phytochemical screening of L.
multiflora leaves, evaluating the extraction capacity for
phenolic compounds and the antioxidant activity of
various solvents, including aqueous solvents, 70% of
ethanol (70%Eth), and 70% of methanol (70%Met). The
phytochemical screening revealed the presence of
tannins, flavonoids, and alkaloids in the aqueous extract.
70%Eth and 70%Met solvents were more effective in
extracting total polyphenols and condensed tannins
from Lippia multiflora leaves than distilled water. These
solvents also displayed superior antioxidant activity
compared to distilled water. Hydroethanol (70%Eth)
was more suitable for extracting phenolic compounds
from Lippia multiflora leaves. However, more studies
should be conducted with other solvents and by varying
preparing extract methods, in order to optimize Lippia

multiflora leaves phenolic compounds extraction.

REFERENCES

Abo KJC. 2013. De la plante a la molécule : toxicité,
effets pharmacologiques et mécanisme d’action de
Justicia secunda (Acanthaceae), plante
antihypertensive, sur le systéme cardio-vasculaire de

mammiferes. Thése de doctorat, Cote d’Ivoire, 351 p.

Allo FY, Konan AB, Méité S, Datté JY. 2020. Acute
and sub-acute toxicity studies of the aqueous leaf extract
of Lippia multiflora from the Bélier Region (Céte
d’Ivoire). Asian Journal of Emerging Research, 43—53.
DOI: 10.21124/AJERPK.2020.43.53.

Amarowicz R, Pegg RB. 2024. Condensed tannins:
Their content in plant foods, changes during processing,
antioxidant and biological activities. Advances in Food
and Nutrition Research 110, 327-398.

DOI: 10.1016/bs.afnr.2024.03.001.

Asghar N, Naqvi SAR, Hussain Z, Rasool N,
Khan ZA, Shahzad SA, Sherazi TA, Janjua
MRSA, Nagra SA, Zia-Ul-Haq M, Jaafar HZ.
2016. Compositional difference in antioxidant and
antibacterial activity of all parts of Carica papaya using
different solvents. Chemistry Central Journal 10(1), 1—
11. DOI: 10.1186/513065-016-0149-0.

114 | Konéetal.

International Journal of Biosciences | 1JB
Website: https://www.innspub.net


https://www.innspub.net/

Vol. 28, Issue: 5, p. 109-116, 2026 Int. J. Biosci.

Atanasso JA, Chadare FJ, Padonou EA,
Ahouansinkpo E, Koura K, Houehanou T,
Assogbadjo AE, Kakai RG, Sinsin B. 2017.
Habitats and utilizations of Lippia multiflora
Moldenke: Local perception of four ethnic groups
from Benin (West Africa). Agronomie Africaine

29(2), 111-120.

Bourgou S, Beji RS, Medini F, Ksouri R. 2016.
Effet du solvant et de la méthode d’extraction sur la
teneur en composés phénoliques et les potentialités
antioxydantes d’Euphorbia helioscopia. Journal of

New Sciences 28(12), 1649-1655.

Chandrasekara A, Shahidi F. 2018. Herbal
beverages: Bioactive compounds and their role in
disease risk reduction: A review. Journal of
Traditional and Complementary Medicine 8(4), 451—
458. DOI: 10.1016/j.jtcme.2017.08.006.

Dewanto V, Xianzhong W, Adom KK, Liu RH.
2002. Thermal processing enhances the nutritional
value of tomatoes by increasing total antioxidant
activity. Journal of Agricultural and Food Chemistry
50(10), 3010—3014. DOI: 10.1021/jf0115589.

Etou-Ossibi A, Nzonzi J, Mombouli J, Nsondé-
Ntandou G, Ouamba JM, Abena A. 2005.
Screening chimique et effets de l'extrait aqueux du
Lippia multiflora Moldenke sur le coeur isolé du

crapaud. Phytothérapie 5, 93—99.

Falleh H, Hafsi C, Mohsni I, Ksouri R. 2021.
Evaluation de différents procédés d’extraction des
composés phénoliques d’'une plante médicinale :
Verbena officinalis. Biologie Aujourd’hui 215(3—4),
133—142. DOLI: 10.1051/jbio/20210009.

Farahmandfar R, Kenari ER, Asnaashari M,
D, Bakhshandeh T.

Bioactive compounds, antioxidant and antimicrobial

Shahrampour 2019.
activities of Arum maculatum leaves extracts as
affected by various solvents and extraction methods.
Food Science and Nutrition 7(2), 465—475.

DOI: 10.1002/fsn3.815.

Giglio RV, Patti AM, Cicero AFG, Lippi G, Rizzo
M, Toth PP, Banach M. 2018. Polyphenols: Potential
use in the prevention and treatment of cardiovascular
diseases. Current Pharmaceutical Design 24(2), 239—
258. DOI: 10.2174/1381612824666180130112652.

Hamia C, Guergab A, Rennane NE, Birache M,
Haddad M, Saidi M, Yousfi M. 2014. Influence des
solvants sur le contenu en composés phénoliques et
lactivité antioxydante des extraits du Rhanterium
adpressium. Annales des Sciences et Technologie 6(1),

33-39.

Hayat J, Akodad M, Moumen A, Baghour M,
Skalli A, Ezrari S, Belmalha S. 2020. Phytochemical
screening, polyphenols, flavonoids and tannin content,
antioxidant activities and FTIR -characterization of
Marrubium vulgare L. from two different localities of
Northeast Morocco. Heliyon 6(11), e05609.

DOI: 10.1016/j.heliyon.2020.e05609.

Hossen MS, Ali MY, Jahurul MHA, Abdel-Daim
MM, Gan SH, Khalil MI. 2017. Beneficial roles of
honey polyphenols against some human degenerative
diseases: A review. Pharmacological Reports 69(6),
1194—1205. DOI:10.1016/j.pharep.2017.07.002.

Iloki-Assanga SB, Lewis-Lujan LM, Lara-
Espinoza CL, Gil-Salido AA, Fernandez-Angulo
D, Rubio-Pino JL, Haines DD. 2015. Solvent effects
on phytochemical constituent profiles and antioxidant
activities using four different extraction formulations for
analysis of Bucida buceras L. and Phoradendron
californicum. BMC Research Notes 8(1).

DOI: 10.1186/513104-015-1388-1.

Ipona N, Kamalandua MB, Dani MT, Mavinga
MB, Ngbolua JPKTN, Boloweti BD, Lituli BT,
Kabengele C, Liyongo IC, Kalulu T. 2023.
Screening phytochimique, activités anti-radicalaire et
cytotoxique des extraits de quatre plantes utilisées dans
la prise en charge de la dysfonction érectile 8 Mbandaka,
République démocratique du Congo. Journal of Applied
Biosciences 185, 19504—19523.

DOI: 10.35759/JABs.185.11.

115 | Konéetal

International Journal of Biosciences | 1JB
Website: https://www.innspub.net


https://www.innspub.net/

Vol. 28, Issue: 5, p. 109-116, 2026 Int. J. Biosci.

Kouamé TK, Siaka S, Kassi ABB, Soro Y. 2021.
Determination of the contents of total polyphenols, total
flavonoids and tannins in young, unopened leaves of
Piliostigma thonningii (Caesalpiniaceae). International
Journal of Biological and Chemical Sciences 15(1), 97—
105. DOI:10.4314/ijbcs.v15i1.9.

Lagnika L, Amoussa AMO, Adjovi YCS, Sanni A,
Gbenou JD. 2016. Antimicrobial, antioxidant, toxicity
and phytochemical assessment of extracts from Acmella
uliginosa, a leafy vegetable consumed in Benin, West
Africa. BMC Complementary and Alternative Medicine
16, 102.

Mansouri A, Embarek G, Kokkalou E, Kefalas P.
2005. Phenolic profile and antioxidant activity of the
Algerian ripe date palm fruit (Phoenix dactylifera). Food
Chemistry 89(3), 411—420.

Masengo CA, Ngbolua KN, Omeonga SL, Nzuzi
NP, Ilumbe GB, Mpiana PT.

phytochimique et évaluation de I'activité anti-radicalaire,

2023. FEtude

anti-inflammatoire, anti-drépanocytaire et cytotoxique
Moldenke
Sciences

des feuilles de Lippia multiflora

(Verbenaceae). Revue Marocaine des

Agronomiques et Vétérinaires 11(3), 303—312.

Masengo CA, Vulenga GK, Mawunu M,
Tshibangu DST, Mpiana PT, Ngbolua KTN. 2024.
Etudes

pharmacologique de Thibiscus a feuilles rouges

ethno-botanique, phyto-chimique et
(Hibiscus acetosella). Revue Marocaine des Sciences

Agronomiques et Vétérinaires 12(4), 252—261.

Masunda A, Inkoto C, Masengo C, Bongili S,
Basilua J, Legbiye E, Ngbolua K, Mpiana P. 2020.
Traditional uses, physical properties, phytochemistry
and bioactivity of Lippia multiflora Moldenke
(Verbenaceae): A mini-review. Discovery Phytomedicine
7(1), 19—26. DOI: 10.15562/phytomedicine.2020.114.

Mea A, Ekissi YHR, Abo KJC, Kahou BIGP.
2017. Hypoglycaemiant and anti-hyperglycaemiant
effect of Justicia secunda M. Vahl (Acanthaceae) on
glycaemia in the Wistar rat. International Journal of

Development Research 7(6), 13178—-13184.

Naczk M, Shahidi F. 2004. Extraction and analysis
of phenolics in food. Journal of Chromatography A

1054(1-2), 95—-111.
DOI: 10.1016/j.chroma.2004.08.059.

Samarth RM, Panwar M, Kumar M, Soni A,
Kumar M, Kumar A. 2008. Evaluation of
antioxidant and radical-scavenging activities of
extracts. Food

certain  radioprotective

Chemistry 106(2), 868—873.

plant

DOI: 10.1016/j.foodchem.2007.05.005.

Shewale S, Rathod VK. 2018. Extraction of total
phenolic content from Azadirachta indica (Neem)
leaves: Kinetics study. Preparative Biochemistry &

Biotechnology 48(4), 312—320.

Turkmen N, Velioglu SY, Sari F, Polat G. 2007.
Effect of extraction conditions on measured total
polyphenol  contents and  antioxidant and
antibacterial activities of black tea. Molecules 12(3),

484-496.

Wagner H, Bladt S. 2001. Plant drug analysis: A
thin layer chromatography atlas. 2nd ed. Berlin,

Germany: Springer, 384 p.

Wood JE, Senthilmohan ST, Peskin AV. 2002.
Antioxidant activity of procyanidin-containing plant
extracts at different pHs. Food Chemistry 77(2), 155—
161.DOI: 10.1016/S0308-8146(01)00329-6.

116 | Konéetal

International Journal of Biosciences | 1JB
Website: https://www.innspub.net


https://www.innspub.net/

