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ABSTRACT
Oxidative stress (OS) accelerates the cellular ageing process since free radicals (FR’s) or reactive
oxygen species (ROS’s) attack cell membranes and damage them. Hence, plant antioxidants can
supplement the body’s antioxidant defense system by increasing the efficiency of the cell membranes
and tissues. In this study, the quantity of flavonoids and in-vitro antioxidant potential of methanol
extracts of leaves, stem bark and root of Durio zibethinus M were estimated. Total Phenolic Contents
(TPCs), 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azinobis-(3-ethylbenzothiozoline-6-
sulfonic acid (ABTS) scavenging antioxidant activity of methanol extracts of Durio zibethinus M are
determined spectrophotometrically at varying concentrations (10, 20, 50, 100, 150ug/mL) and a
one-way ANOVA statistical analysis was done using GraphPad Prism. The statistical significance
was found to be P < 0.05. Total flavonoid content in quercetin equivalent (QE) gave the highest
levels of 2.74 £ 0.66, 4.71 + 2.10 and 7.16 £ 0.76 mg QEg-1 sample weight for the leaves, stem bark
and root extracts respectively. The plant extracts showed lower DPPH antioxidant activity with 1Cso
ugmLt (leaf- 1.467, stem-bark- 1.569 and root- 1.846) and ABTS (leaf- 1.929, stem-bark- 0.267 and
root- ~ 2.002) compared to standard quercetin (DPPH- 1.490 and ABTS- 1.247 pugmL™). In this
research, the descending order of total flavonoid content in the mist of methanol extracts of the plant
was discovered to be root extract > stem bark extract > leaf extract. The antioxidant activity of the
plant extract in decreasing order, follows the same trend with the flavonoid content, revealing that
the extract's antioxidant activity is equivalent to the quantity of flavonoids present in the extracts.
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Hence, the Durio zibethinus extracts have the potential to be a promising candidate for a plant
derived antioxidant agent.

Key words: Total Flavonoid contents, 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2’-azinobis-(3-
ethylbenzothiozoline-6-sulfonic acid (ABTS), Antioxidants.

1.0 INTRODUCTION

Secondary metabolites such as polyphenols are abundantly available in medicinal plant parts
(leaves, stems, roots, flowers and fruits) and play a defensive role against free radicals (Michalak,
2022). Flavonoids are phytonutrients that belong to the polyphenol class. There are various types
of flavonoids, including anthocyanidins, flavonols, flavones, flavonones, and isoflavones (Syed et
al., 2020). According to Mutha et al. (2021) and Mehmood et al. (2022), flavonoids derived

from plants have antioxidant properties both in vitro and in vivo; they are also excellent
scavengers of most oxidizable molecules, such as singlet oxygen and other free radicals associated
to a variety of diseases. Flavonoids scavenge reactive species, bonded trace elements involved in
free-radical formation, and hide reactive oxygen production, increase the cellular response and
protect antioxidant defenses (Sharifi-Rad et al., 2020). Some antioxidants, such as phenolics and
flavonoids, can be found in a variety of fruits, vegetables, and herbs, and have been shown to
provide effective protection against oxidative stress caused by oxidizing agents and free radicals
(Dhalaria et al., 2020; Rudrapal et al., 2022). The presence of phenalic compounds, particularly
phenolic acids derivatives and flavonoids, in most herbal remedies have antioxidative and
pharmacological properties. These phenolic derivatives and flavonoids are well-known for their
ability to protect fatty acids from oxidation. They also help to increase the quality of plants that are
employed as food ingredients (Kumar & Goel, 2019).

Polyphenols have antioxidant properties due to their redox properties, which allow them to act as
hydrogen donors, reducing agents, single oxygen quenchers, and metal chelators. Polyphenolics
have antibacterial, antiallergic, anti-inflammatory, antiviral, hepatoprotective, antithrombotic,
anticarcinogenic, and vasodilatory properties; the bulk of these biological functions attributed to
their free radical scavenging and antioxidant activity. (Sonter et al., 2021).

2.0 DURIO ZIBETHINUS

Durian (Durio zibethinus Murr.; Family Bombacaceae) is a fruit plant that is grown in Malaysia and
Southeast Asia (Bhore et al., 2018). Durian is known as the "King of Tropical Fruit" because of its
great nutritional value and appearance, which resembles the thorny thrones of Asian monarchs
(Adeniyi et al., 2022). The fact that durian is considered by some botanists to be one of the ancient
trees in the tropical rain forest is of scientific interest (Adeniyi et al., 2019). The durian fruit is
considered to have medicinal and therapeutic properties, including the capacity to boost the immune
system and heal wounds (Adeniyi & Olatunji, 2019). Durian fruit is reported to possess antioxidant
(Ang et al., 2018), anti-cancer, anti-cardiovascular, anti-diabetic (Siburian et al., 2019; Sivakumari
et al., 2020) and anti-obesity properties (Saminathan & Doraiswamy, 2020), as well as, the ability
to promote digestion, cure insomnia, decrease blood pressure, and relieve the symptoms of
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depression, anxiety, and stress (Aziz & Jalil, 2019). With this background, it was shown that the
antioxidant activity of Durio zibethinus parts (leaves, stem-bark and root) has not been investigated.
Hence, the present investigation was to estimate the amounts of flavonoids and to determine the in
vitro antioxidant activity of methanol extracts of leaves, stem bark and root of Durio zibethinus
Murr.

MATERIAL AND METHODS

3.0 Plant Preparation

Fresh plant materials (leaves, stem-bark and root) of Durio zibethinus were harvested from the
premises of Crown Estate, Okada Edo State, Nigeria. The plant samples were submitted to the
Herbarium of the Faculty of Life Sciences at the University of Ilorin, where voucher number
UILH/001/1371 was assigned for standard identification and authentication. The samples were
pulverized and extracted after being air-dried at ambient temperature.

3.1 Chemicals and Reagents

Reagents and chemicals which include 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2,2’-azinobis-(3-
ethylbenzothiozoline-6-sulfonic acid), ABTS, quercetin and butylated hydroxytoluene (BHT) were
products of Sigma-Aldrich, USA. Aluminum chloride, methanol, potassium acetate, potassium
persulfate (K2S20s) and unless otherwise stated, all additional reagents used were analytical grade.
However, solvents were redistilled before use as necessary.

3.2 METHODOLOGY

3.2.1 Determination of Total Flavonoid Contents

With minor modifications, the total flavonoid content (TFC) of Durio zibethinus extracts was
evaluated using the aluminum chloride colorimetric method described by Martinez et al. (2022). To
determine total flavonoid content, 0.5 mL of each extract stock solution (1 mgmL™) and each
dilution of standard quercetin solution (10 to 100 pgmL™t) were taken separately in test tubes. To
each test tube 1.5 mL methanol, 0.1 mL aluminium chloride solution, 0.1 mL potassium acetate
solution and 2.8 mL distilled water were added to the mixture and shaken vigorously. The sample
blank for all of the dilutions of standard quercetin was made in the same way, by replacing the
aluminum chloride solution with distilled water, filtering, and measuring absorbance at 510 nm
against a suitable blank (Ayele et al., 2022). TFC was evaluated as milligram quercetin equivalent
per gram of dried extract (mg QEg™* DW). Triplicate analysis was carried out on the sample.

3.2.2 DPPH Scavenging Antioxidant Activity

The antioxidant activity of Durio zibethinus extracts was examined using a conventional approach
of DPPH free radical antioxidant assay (Ehigie et al., 2021). 2.4 mL of each of the samples prepared
in concentrations ranging from 10 to 150 gmL?* was added to 0.8 mL of freshly prepared 0.1 mM
DPPH solution in methanol and incubated in a dark chamber at room temperature. The reduction in
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the optical density of DPPH was measured spectrophotometrically at 517 nm after 10 minutes of
incubation, and the results were compared to a blank and standard control drug, quercetin (Pandey
et al., 2022).
DPPH scavenging activity (%) =
Abs. of DPPH alone - Abs. of sample alone
(Abs. of DPPH alone) x100

3.2.3 ABTS Scavenging Antioxidant Assay

ABTS antioxidant potential of Durio zibethinus extracts was capacity was determined by mixing 1
mL of varied concentrations (10 to 150 gmL™) of each sample with 2 mL ABTS cations solution
using a standard test method (Marin et al., 2019). The combination of ABTS standard solution (7
mM) with potassium persulfate (2.45 mM) generated ABTSe«+ radical cations. The resulting solution
was maintained in the dark for 12 hours at room temperature before being diluted with methanol to
reduced optical density of 0.7 + 0.01 as measured with a UV spectrophotometer at 734 nm. The
optical density of the ABTS solution was measured at the same wavenumber after it had been
allowed to react for 60 seconds with various concentrations of oil. This experiment was carried out
in triplicate and quercetin standard control was used (Pellegrini et al., 2018).

ABTS scavenging activity (%) =
Abs. of ABTS alone - Abs. of sample alone
(Abs. of ABTS alone) x100

3.3 Statistical Analysis

GraphPad Prism 5.0 (San Diego, CA) was used to analyze the results obtained by using a one-way
ANOVA statistical analysis with outcome triplicate values reported as mean = standard deviation
(= SD). Using GraphPad Prism 5.0, the concentrations of samples that showed a 50% inhibition
(IC50) were calculated using a non-linear regression fit.

RESULTS AND DISCUSSION

4.0 Results of Total Flavonoid Content

The results of total flavonoid content of the three crude extracts (leaves, stem bark and roots) of
Durio zibethinus are given in Table 1. Total flavonoid content in quercetin equivalent (QE) gave the
highest levels of 2.74 + 0.66, 4.71 + 2.10 and 7.16 + 0.76 mg QEg-1 sample weights for the leaves,
stem bark and root extracts respectively.

Table 1: Total Flavonoid content of methanol extracts from Durio zibethinus M

Extract Total Flavonoids (mg QE/g DW)
Leaf 2.74 £ 0.66
Stem bark 471 +2.10
Root 7.16 +0.76
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The values are means + SD of three replicates. QE = Quercetin equivalent, DW = Dried weight.

Results obtained for total flavonoid content of the three crude extracts (leaves, stem bark and roots)
of Durio zibethinus showed that all the extracts have some number of total flavonoids. In this
research, it was observed that the root extract has a significant quantity of flavonoids compare to
other extracts. But the minimum quantity of flavonoids was obtained in leaf extract. The results were
similar to those reported by other authors (Fabio et al., 2019; Ayele et al., 2022).

4.1 Results of In-Vitro Antioxidant Activity

The results of in-vitro antioxidant activity with DPPH bioassay are presented in Figure 1. The
activities recorded for the leaves, stem bark and root extracts range from 1.80 to 14.74 %, 0.09 to
16.20 % and 0.31 to 19.67 % respectively, while the standard quercetin ranges from 16.55 to 62.22
% with corresponding IC50 values of 1.467, 1.569 and 1.846 pugmL for leaves, stem bark and root
respectively compared to standard quercetin 1.490 pgmL* at concentrations (10 to 150 pgmL™?).
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Figure 1: DPPH radical scavenging activity of the methanol extracts of Durio zibethinus

Results of in vitro antioxidant activity with ABTS bioassay are presented in Figure 2. The activities
recorded for the leaves, stem bark and root extracts range from 7.08 to 18.79 %, 5.13 to 19.69 %
and 10.83 to 40.30 % respectively, while the standard quercetin ranges from 32.59 to 62.87 % with
corresponding ICso values of 1.929, 0.267 and ~ 2.002 ugmL™? for leaves, stem bark and root
respectively compared to standard quercetin 1.247 pugmL* at concentrations (10 to 150 pgmL™).
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Figure 2: ABTS radical scavenging activity of the methanol extracts of Durio zibethinus.

Two antioxidant bioassays (DPPH and ABTS assays) were used to determine the antioxidant activity
of the Durio zibethinus extracts. The plant extracts exhibited low dose-dependent activities in the
DPPH assay as compared to the standard antioxidant, quercetin (Figure 1). However, the root extract
of Durio zibethinus was found to be the most potent scavenger among the three extracts. Hence, the
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decreasing order of antioxidant activity among the studied plant part extracts was established to be
root extract > stem bark extract > leaf extract. This order is similar to the report given by Udem et
al. (2018).

The plant extracts exhibited low dose-dependent activities in the ABTS assay, compared to the
standard antioxidant, quercetin (Figure 2). When investigating the effect of pH on the antioxidant
activity of various compounds, ABTS can be used. ABTS' solubility in organic and aqueous media
also made it an important assay for determining the antioxidant activity of samples on a regular basis
(Platzer et al., 2021). However, the study has shown that the root extract of Durio zibethinus was
discovered to be the most potent scavenger among the three extracts. Hence, the decreasing order of
antioxidant activity among the studied plant part extracts was ascertained to be root extract > stem
bark extract > leaf extract.

Plant extracts displayed low antioxidant activity in the two complementary DPPH and ABTS
antioxidant assays (Figures 1 and 2). The variations in antioxidant activities reported by the DPPH
and ABTS assays appear to be attributable to differences in each antioxidant assay's pathway (Lin
etal., 2022).

CONCLUSION

Our findings suggest that Durio zibethinus extracts are a viable antioxidant source that might be
employed as a natural preservative in food, medicine, pharmaceuticals, and non-food materials. To
isolate the phytoconstituents of the plant that show a broad spectrum of pharmacological activity,
further phytochemical analysis is required.
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