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Abstract:

Keywords:

Alchornea cordifolia is a widely recognized traditional African medicinal plant with a history of diverse
therapeutic applications. It is employed in ethnomedicine for the treatment of wounds, gonorrhoea,
conjunctivitis, diarrhoea, urinary problems, and gastrointestinal disorders. This study aimed to evaluate the
antioxidant properties, total phenolic content (TPC), and total flavonoid content (TFC) of the methanol
extract of Alchornea cordifolia leaves. TPC was estimated by using the Folin-Ciocalteu colourimetric method
with gallic acid as the standard, and the absorbance was measured at 750 nm. The quercetin
spectrophotometric method was used to determine the TFC while the radical scavenging activity of the
extract was assessed by using the DPPH (2,2-diphenyl-1-picrylhydrazyl) assay as well as Total Antioxidant
Capacity (TAC). Preliminary phytochemical screening of the leaves revealed the presence of phenols,
flavonoids, alkaloids, glycosides, eugenols, steroids, terpenoids, and carbohydrates, but tannin was absent.
The TPC was 106.10 + 1.98 mg GAE/g while the TFC was determined to be 84.55 + 3.34 mg QE/g. The ICso
values obtained in the DPPH assay were 2.99 pg/mLh for the extract and 1.32 pg/mL for ascorbic acid (the
standard). In the total antioxidant capacity (TAC) analysis, the 1Cso was 221.6 pg/mL for ascorbic acid and
246.8 pug/mL for the plant extract. These results underscore the potential of Alchornea cordifolia leaves as a
valuable source of natural antioxidants, suggesting its significance in ethnomedicine.

Antioxidant, gallic acid, total phenolic, total flavonoid, Alchornea cordifolia, phytochemical

Introduction

The power of plants to regulate biological processes and
ward off illness and disease is just one of several essential
qualities that make them valuable for pharmacological
research and drug development. The majority of plant-
derived medicines have their roots in traditional medicine
(Osho et al., 2007). Despite recent emphasis on the study of
synthetic medications, interest in medicinal plants has
resurged. This is because, unlike therapeutic herbs, several
chemically synthesized medicines are not without side
effects. They are also expensive unlike medicinal plants,
which are crucial for those living in rural areas who cannot
afford the cost of modern health care systems. All plant
structures include active components that have the potential
to be effective medicinal agents, but the concentration is
frequently higher in one portion, and this part is favoured.
Examples include stem bark, seeds, fruits, leaves, and
flowers (Smith-Hall et al., 2012).

The plant Alchornea cordifolia, which belongs to the
family of Euphorbiaceae, is generally found in all regions
of Africa and is often used traditionally for treating a
variety of fungal, bacterial, inflammatory and parasitic
disorders. A decoction of the plant leaves has also been
used in the treatment of colds, coughs, and headached and
even for the prevention of spontaneous abortion (Anash et
al., 2011). Extracts of A. cordifolia leaves have been used
to cure sores, cuts, and wounds. The root and stem bark
have been utilized in the management of jaundice and the
fruits have been utilized in eye treatment and pigmentation
problems.

A. cordifolia has been the subject of numerous
investigations on its biological activities, and the results
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have revealed its antiviral, anti-inflammatory, antidiabetic,
and hepaprotective qualities (Mavar-Manga et al., 2008).
Several antimicrobial screenings of the extract of A.
cordifolia leaves have shown its ability to combat a variety
of harmful bacteria, thereby lending credence to the
utilization of the herb in conventional medicine to treat
illnesses. These important pharmacological effects have
been traced to various concepts derived from various parts
of A. cordifolia plant. Also, previous research on the
phytochemical study showed that the plant is high in fatty
acids, flavonoids, alkaloids, phenolic acids, terpenoids and
steroids (Bonniface et al., 2016).

Generally, organic products have made immense
contribution to the development of contemporary medicine.
Despite the popularity of synthesized products being on the
increase due to their time efficiency, production cost, better
quality assurance, rapid effects and rigorous regulations,
their efficacy and safety have been a major concern,
resulting in about 80% of the populace in the developing
world to be dependent on natural or organic. Hence, with
the large range of traditional uses, administration and
several pharmaceutical properties associated with A.
cordifolia as a therapeutic plant, the current study aims to
evaluate the antioxidant activity of its leaves extract to give
a scientific basis for its traditional uses.

Materials and Methods

Chemicals and reagents

All the chemicals used for the study were of analytical
grade and were directly utilized without further
purification. The reagents were prepared and used
according to standard procedures.
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Collection and identification of the plant sample
Alchornea cordifolia leaves were obtained from the natural
habitat (N5°8'5”  E7°20'7") in Osisioma-Ngwa Local
Government Area, Aba, Abia State, Nigeria.

The leaves were identified by Dr Akinnibosun Henry
Adewale of the Department of Plant Biology and
Biotechnology (PBB), Herbarium Unit, Faculty of Life
Sciences, University of Benin, Benin City, Nigeria. A
specimen number (UBH-A502) was assigned to the leaves.

Preparation of sample

The leaves of A. cordifolia were harvested fresh and air-
dried under shade for two weeks. They were subsequently
pulverized into powder using a stainless steel blender. The
powder was transferred into a polyethene bag and kept for
subsequent analysis.

Preparation of extract

A weighing balance was used to measure 150g of the
powdered plant sample, and transferred into a glass jar.
1000 mL (1L) of methanol was added into it, covered and
allowed to extract. The jar was agitated at intervals for 6
hours for proper dissolution of soluble matter. After 72
hours, the mixture was filtered and filtrate was allowed to
gently evaporate over a water bath (set at 60°C) until a
slurry was obtained. The percentage yield of the extract
was calculated to be 12.8%. Thereafter, it was transferred
into a sample bottle and kept in a refrigerator at 4°C.

Determination of total phenolic content (TPC)

The total phenol content of the extract was determined by
the method described by Kim et al, (2003). The extract
solution (0.5 mL) with a concentration of 1000 mg/mL was
added to 4.5 mL of deionized distilled water and 0.5 mL of
Folin Ciocalteu’s reagent (previously diluted with water
1:10, v/v) was then added to the solution. After mixing
thoroughly in a tube, it was maintained at room temperature
for 5 minutes followed by the addition of 5 mL of 7%
sodium carbonate and 2 mL of deionized distilled water. It
was then mixed again with the samples, the mixtures
formed were incubated for 90 minutes at room temperature.
The absorbance was measured with a spectrophotometer at
750 nm. The total phenolic content was expressed as
milligrams of gallic acid equivalents (GAE) per gram of
extract (mg GAE/g extract). All experiments were carried
out in triplicates and the standard curve was prepared by
using gallic acid in six different concentrations (12.5, 25,
50, 75, 100 and 150 mg/L).

Determination of total flavonoid content (TFC)

Total flavonoid contents were estimated using the method
described by Ebrahimzadeh et al, (2008). Briefly, 0.5 mL
of extract (1 mg/mL) was mixed with 1.5 mL of methanol
and then, 0.1 mL of 10 % aluminium chloride was added,
followed by 0.1 mL of 1 M potassium acetate and 2.8 mL
of distilled water. The mixture was incubated at room
temperature for 30 minutes. The absorbance was measured
by using a spectrophotometer at 415 nm. The results were
expressed as milligrams of quercetin equivalents (QE) per
gram of extract (mg QE/g extract). The standard curve was
prepared by using quercetin in four different concentrations
(12.5, 25, 50 and 75 mg/L).
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Determination of antioxidant activity

(i) DPPH Radical Scavenging Assay

The radical scavenging ability of the crude methanol
extract of A. cordifolia leaves was estimated by using the
DPPH radical assay as described by Jain et al, (2008). A
solution of 0.1 mM DPPH in methanol was prepared, and
1.0 mL of this solution was mixed with 3.0 mL of extract in
methanol containing 0.001 - 0.05 mg/mL of the extract.
The reaction mixture was vortexed thoroughly and left in
the dark at room temperature for 30 minutes. The
absorbance of the mixture was measured with a UV
spectrophotometer at 517 nm. Ascorbic acid was used as
the reference standard. The ability to scavenge DPPH
radical was calculated by using equation (i).

DPPH radical scavenging activity (%) = [%] x 100
0

Ao is the absorbance of DPPH radical + methanol

A1 is the absorbance of DPPH radical + sample extract
/standard.

The 50% inhibitory concentration value (ICso) was
calculated as the effective concentration of the sample that
is required to scavenge 50% of the DPPH free radicals.

(i) Total Antioxidant Capacity (TAC)

The assessment of the total antioxidant capability (TAC) of
the methanol extract of Alchornea cordifolia leaves was
carried out using ascorbic acid as the standard reference.
The methodology closely aligns with the protocol
delineated by Moonmun et al, (2017), with slight
modifications by Ojo and Christopher, (2014) tailored to
the unique parameters of this research.

Phosphomolybdate reagent was prepared by mixing 30 mL
of 28 mM sodium phosphate, 30 mL of 0.6 M sulfuric acid,
and 30 mL of 4 mM ammonium molybdate solutions.
Subsequently, 0.3 mL of different concentrations (ranging
from 20, 50, 100, 150, 200 and 250 pg/mL) of the extract
solution were introduced to 3 mL of the phosphomolybdate
reagent. This amalgam was then incubated in a dark
environment for a duration of 90 minutes. The subsequent
evaluation involved the measurement of absorbance at 765
nm. Ascorbic acid was used as standard in the same
varying concentrations, for comparison.

The percentage (%) TAC was calculated by using equation

(ii):

(Ao—4y) .
[ ) T X200, e (i)
Where:
Ao is the absorbance of the phosphomolybdate reagent
(blank),

A1 is the absorbance of phosphomolybdate reagent +
sample extract/standard.

The concentration of extract at which 50% inhibition is
observed (ICso) is calculated in pg/mL and compared with
the standard.

Results and Discussion

Phytochemical screening

The result of the phytochemical screening of A. cordifolia
leaves is shown in Table 1. Saponins, glycosides,
flavonoids, steroids, phenolic compounds, eugenols,
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terpenoids, alkaloids and carbohydrates were present while
tannins were not detected.

Table 1: Phytochemical constituents of the methanol
extract of A. cordifolia leaves

Phytqchemical Inference
constituents
Glycosides +
Saponins +
Flavonoids +
Tannins -
Phenolic +
compounds

Eugenols +
Steroids +
Terpenoids +
Alkaloids +

Carbohydrates +

Phytochemicals are natural compounds found in plants that
are believed to have numerous health benefits for humans.
These compounds are responsible for the colours, flavours,
and aromas of many plants and are thought to contribute to
the protection of the plant against environmental stressors
such as diseases, pests, and UV radiation (Dangoggo et al.,
2012). Phytochemicals have been shown to own a range of
biological processes, which may include anti-inflammatory,
anticancer, and antioxidant characteristics (Dwivedi et al.,
2020). Research has also shown that certain
phytochemicals can assist in lowering the risk of chronic
illnesses including cancer, diabetes, and heart disease
(Scalbert et al., 2005).

Total Phenolic Content (TPC)

The total phenolic content of the extract was calculated
from the regression equation of the calibration curve (y =
0.0065x + 0.1137, R2 = 0.9702) and expressed as mg gallic
acid equivalents (GAE) per gram of sample. The value
obtained was 106.10 + 1.98 mg GAE/g. Phenols are well-
known for their remarkable ability to combat free radicals,
as they can effectively chelate metals both in vitro and in
vivo. Consequently, phenols and most of its derivatives
primarily function as antioxidants. Phenolic compounds
have demonstrated anti-inflammatory properties that are
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valuable for managing conditions like inflammatory bowel
disease, rheumatoid arthritis, and skin conditions
(Christman and Gu, 2020). Phenolic compounds also offer
protection against oxidative stress and inflammation caused
by air-borne particulate matter. Plant-based diets, which are
often rich in polyphenoals, provide nutritional benefits and
help guard against the development of chronic illnesses
(Liu et al., 2023). Polyphenols have been associated with
various health advantages, including improvements in
cardiovascular well-being. (Minatel et al 2017). The value
obtained as the TPC in this study is similar to (120.38 +
9.31 mgGAE/qg) that obtained by Sinan et al., 2015 from
the ethyl acetate extracts of A. cordifolia leaves. However,
a comparatively higher value (239.66 mg GAE/g of extract)
was obtained by Olayemi et al, (2017), in a study on the
methanol extract of A. cordifolia leaves.

Total flavonoid content (TFC)

The regression equation of the calibration curve (y =
0.0196x + 0.0393, R2 = 0.9702) was used to estimate the
TFC of the methanol extract of A. cordifolia leaves. It was
calculated to be 84.55 + 3.34 mg QE/g of sample.
Flavonoids are phytochemical compounds present in
numerous plants, including vegetables, stems, leaves,
flowers, nuts, vegetables, cereals and fruits, with potential
applications in medicinal chemistry. A diet rich in
flavonoid-containing foods can provide various health
benefits (Bondonno et al., 2019). Flavonoids have found
applications in skin care and cosmetic products, analso as
anticancer, antimicrobial, antimalarial, antioxidant, anti-
tumor, antiviral, and anti-proliferative agents. Moreover,
flavonoid has been demonstrated to contribute to the
prevention of metabolic disorders and the maintenance of
cognitive function as individuals age (Asad et al., 2020). In
a previous study by Sinan et al, (2021), the TFC of the
methanol extract of A. cordifolia leaves was measured at
57.18 + 0.94 mg QE/g, which was slightly lower than the
value reported in this study. Koffi et a., (2021), estimated
the total flavonoid content of the methanol extract of A.
cordifolia leaves to be 92.75 mg QE/g, which is marginally
higher than the value reported in this study. These findings
suggest that the leaf extract of A. cordifolia has a higher
amount of phenolic content than flavonoid content.

Anti-Oxidant Activities

DPPH percentage radical scavenging activity and total
antioxidant capacity

The percentage radical scavenging activities (RSA) of the
methanol extract of A. cordifolia leaves are respectively
displayed in Figure 1, for DPPH assay and Figure 2 for the
total capacity (TAC), at varying concentrations. In the two
in vitro antioxidant models used, the RSA of the plant
extract compared favourably with that of ascorbic acid
(standard). As shown in Figure 1, within a concentration
range of 1 - 50 pg/mL, the extract of A. cordifolia leaves
displayed RSA of between 44.31 - 64.68% for the DPPH
assay. A similar trend was observed for the RSA of
ascorbic acid (42.16 - 66.16%)
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Figure 1: DPPH % Radical scavenging activity (RSA) values for ascorbic acid and A. cordifolia at different concentrations

Antioxidants are molecules that scavenge and neutralise
free radicals in the body. They are found in a wide range of
plant medicines and foods. Free radicals are compounds
that can potentially harm the body when their levels are
elevated and have been linked to various diseases,
including diabetes, cancer, and heart disease (Lobo et al.,
2010). The free radicals are generated as a consequence of
compromised or disturbed mitochondrial respiratory
processes. The radical scavengers work by inhibiting lipid

300 -
(7]
o 200 - 150
s 100
100 - 5
1 2
0 _
Parameters
3

200

peroxidation, effectively neutralizing the highly reactive
free radicals. Among the most frequently used antioxidant
medications in stroke therapy, as well as in both clinical
and preclinical studies, are those that can scavenge free
radicals (Shirley et al., 2014). The free radical scavenging
activity of the methanol extract of A. cordifolia leaves, in
the DPPH assay, followed a concentration-dependent
pattern. This implies that its antioxidant principles are most
effective at high concentrations.

250 _
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Figure 2: TAC % Radical scavenging activity (RSA) values for ascorbic acid and A. cordifolia at different concentrations

Figure 2 shows the percentage RSA values for ascorbic
acid and the methanol extract of A. cordifolia leaves at
different concentrations for the total antioxidant capacity
(TAC), determined using the phosphomolybdate method.
The results show that the TAC is independent of the
concentrations of the ascorbic acid and the plant extract.
Fairly constant values of percentage RSA were obtained for
the entire concentration range (10 - 250 pg/mL). Therefore,
the least concentration of the plant extract (and ascorbic
acid) can exact a maximum TAC. These findings confirm
that the methanol extract of A. cordifolia possesses
substantial antioxidant properties. Previous studies by other
researchers (Oruka et al., 2023; Eboh et al., 2022 Koffi et
al., 2021) also affirm the above claim for the plant extract.
The ICso values for ascorbic acid and the plant extract are
shown in Table 2. In the DPPH assay, the 1Cso was 1.32
pg/mL for ascorbic acid and 2.99 pg/mL for the extract.
Similarly, in the TAC experiment, 1Cso was 221.6 pg/mL
ascorbic acid and 246.8 pg/mL for the methanol extract of
A. cordifolia leaves. This implies that the anti-oxidative
ability of the plant extract is highly similar to that of the
standard, ascorbic acid.
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TABLE 2: 50% Inhibitory concentration of and

A.cordifolia

Samples 1Cso(png/mL)
DPPH assay TAC

Ascorbic acid 1.32 221.60

A. cordifolia 2.99 246.80

Generally, higher a ICso value indicates a lower antioxidant
or radical scavenging capacity. In DPPH assay, a substance
having 1Cso of 50 pug/mL (or less), is said to be a highly
potent antioxidant (Jain and Jain 2011). The 50% inhibitory
concentration (ICso) assesses the capacity of a substance to
effectively impede a certain biological function. When in
contrast to control, the I1Csq is the concentration needed to
produce 50% of an antioxidant's activity, such as 50% of
the ability to reduce or scavenge free radicals (DPPH). A
lower 1Cso suggest greater antioxidant activity. In this case,
the extract exhibited a higher ICso value than the standard
(ascorbic acid), which suggests that the antioxidant
potential of the methanol extract from A. cordifolia is
greater.
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Conclusion

The overall findings in this study suggest that the methanol
extract of Alchornea cordifolia leaves possesses robust
antioxidant properties, which are comparable to the
antioxidant activity of ascorbic acid. Therefore, Alchornea
cordifolia leaves could serve as a potent natural source of
antioxidants, potentially playing a crucial role in preventing
various harmful human diseases. However, it's essential to
determine the optimal concentration at which this
antioxidant activity is most effective for practical
applications.

Further research may be necessary to delve into the
underlying mechanisms and assess the extract's
effectiveness and safety for potential therapeutic uses in
addressing issues related to oxidative stress.

Reference

Ansah C, Oppong E & Woode E 2011. Subacute oral toxicity
assessment of Alchornea cordifolia (Schumach and
Thonn) Mull Arg (Euphorbiaceae) extract in rats.
Tropical Journal of Pharmaceutical Research, 10 (5):
587-594.

Asad U, Sidra M, Syed LB, Noreen K, Lubna G, Benjamin GP,
Abdul-Hamid E & Mariusz J 2020. Important
Flavonoids and Their Role as Therapeutic Agents.
Molecules, 25(22): 5243.

Bondonno NP, Lewis JR, Blekkenhorst LC, Bondonno CP, Shin
JH, Croft KD, Woodman RJ, Wong G, Lim WH &
Gopinath B 2019. Association of flavonoids and
flavonoid-rich foods with all-cause mortality: The Blue
Mountains Eye Study, Clin. Nutr. 39: 141-150.

Bonniface PK, Ferreria SB & Kaiser CR 2016. Recent trends in
phytochemistry, ethnobotany and pharmacological
significance of Alchornea cordifolia (Schumach and
Thonn.) Muell. Arg. J. Ethnopharmacol. 191: 216-224.

Dangoggo SM, Hassan LG, Sadiq IS & Manga SB 2012.
Phytochemical analysis and antibacterial screening of
leaves of Diospyros mespiliformis and Ziziphus spina-
christi. Journal of Chemical Engineering, 1: 31-37.

Dwivedi GR, Maurya A, Yadav DK & Singh P 2020.
Phytochemicals: natural molecules for treating cancer.
Asian Pacific journal of cancer prevention, 21(3): 585-
598.

Eboh AS, Azibanasamesa DCO & Robert OF 2022. Antioxidant
and gas  chromatography-mass  spectroscopy
characterization of methanol extract of Alchornea
cordifolia. Biological and Pharmaceutical Sciences,
21(3): 71-76.

Ebrahimzadeh MA, Pourmorad F & Bekhradnia AR 2008. Iron
chelating activity, phenol and flavonoid content of
some medicinal plants from Iran. African Journal of
Biotechnology, 7(18):3188-3192.

Jain R & Jain SK 2011. Total phenolic contents and antioxidant
activities of some selected anticancer medicinal plants
from Chhattisgarh State, India. Pharmacologyonline,
2: 755-762.

Jain A, Soni M, Deb L, Rout S, Gupta V & Krishna K 2008.
Antioxidant and hepato-protective activity of ethanolic
and aqueous extracts of Momordica dioica Roxb leaves.
Journal of Ethnopharmacology. 115(1):61-66.

Kim DO, Being SW and Lee CY 2003. Antioxidant capacity of
phenolic phytochemicals from various cultivars of
plums. Food Chemistry, 81: 321-326.

Koffi EN, Konan SK, N’Guessan OHA, Ouattara IS, N’Da PK &
Adima AA 2021. Comparative study of the Chemical
Composition and Antioxidant Capacity of Leaves,

FUW Trends in Science & Technology Journal, www.ftstjournal.com
e-ISSN: 24085162; p-ISSN: 20485170; December, 2023: Vol. 8 No. 3 pp. 028 - 032

Stems and Roots of Alchornea cordifolia. European
Journal of Medicinal Plants, 32(4): 65-75.

Christman LM & Gu L 2020. Efficacy and mechanisms of dietary
polyphenols in mitigating rheumatoid arthritis. Journal
of Functional Foods 71 (2020) 104003.

Liu W, Cui X, Zhong Y, Ma R, Liu B & Xia Y 2023. Phenolic
metabolites as therapeutic in inflammation and
neoplasms: Molecular pathways explaining their
efficacy. Pharmacological Research, 193 (2023)
106812.

Lobo V, Patil A, Phatak A & Chandra N 2010. Free radicals,
antioxidants and functional foods: Impact on human
health. Pharmacogn Rev. 4(8):118-26.

Mavar-Manga H, Haddad M, Pieters L, Baccelli C, Penge A &
Quetin-Leclercqg  J. 2008.  Anti-inflammatory
compounds from leaves and root bark of Alchornea
cordifolia (Schumach and Thonn.) Miull. Arg. J.
Ethnopharmacol,115: 25 — 29.

Minatel 10, Borges CV, Ferreira MI, Gomez HAG, Chen CYO &
Lima GPP 2017. Phenolic compounds: phenolic
properties, impact of processing and bioavailability.
Phenolic Compd. Biol. Act. 8:1-24.

Moonmun D, Majumder R & Lopamudra A 2017. Quantitative
phytochemical estimation and evaluation of antioxidant
and antibacterial activity of methanol and ethanol
extracts of Heliconia rostrata. Indian Journal of
Pharmaceutical Sciences. 79(1): 79-90.

0Ojo O & Christopher A 2014. Assessment of antioxidant activity
of Ficus asperifolia Miq aqueous extract -in vitro
studies. Journal of Phytopharmacology. 3:16-21.

Olayemi A, Luis M & Ana W 2017. Alchronea cordifolia leaf
extracts confers protection from DNA damage and
reactive  oxygen species (ROS), Biochemical
Pharmacology, 139(2): 14-18.

Oruka C & Achuba FI 2023. In vitro antioxidant and anti-
inflammatory activities of aqueous leaf extract of
Alchornea cordifolia . J. Appl. Sci. Environ. Manage.
27(2): 299-300.

Osho IB, Adebayo 1A, Oyewo MO & Osho GT 2007. Comparative
antimicrobial activities of methanolic crude extract of
three medicinal plants used in ethno veterinary practice
against some pathogenic microorganisms. Proceedings,
Akure-Humboidt Kellog/3rd SAAT Annual
Conference: 123-133.

Scalbert A, Manach C, Morand C, Remesy & Jimenez L 2005.
Dietary polyphenols and the prevention of disease.
Critical Reviews in Food Science and Nutrition, 45 (4):
287-306.

Shirley R, Ord EN & Work LM 2014. Oxidative stress and the use
of antioxidants in stroke. Antioxidants (Basel),
3(3):472-501.

Sinan KI, Ak G, Etienne OK, Jeko J, Cziaky Z, Gupsco K, Joao
RM, Custodia L. Mahomoodally MF & Sharmeen JB
2021. deeper insights on Alchornea cordifolia
(Schumach. and Thonn.) Mull.Arg extracts: Chemical
Profiles Biological Abilities, Network Analysis and
Molecular Docking. Biomolecules, 11: 219-221.

Smith-Hall C, Larsen HO & Pouliot M 2012. People, plants and
health: a conceptual framework for assessing changes
in  medicinal plant consumption. Journal of
ethnobiology and ethnomedicine, 8: 43-45.

32



http://www.ftstjournal.com/

