Direct Research Journal of Biology and Biotechnology

D Feseerh Jogmelof

Biology and

Biolestmology

Vol. 11(1), Pp. 9-15, June 2025,

Author(s) retains the copyright of this article

This article is published under the terms of the

Creative Commons Attribution License 4.0.
https://journals.directresearchpublisher.org/index.php/drjbb

Research Article
ISSN: 2734-2158

Comparative analysis and determination of
antioxidant profile of sesame seed, date
seed and chestnut

Udeme Jude Ogoloma and Collins Obia

Department of Science Laboratory Technology, School of Science and Technology, Captain Elechi Amadi Polytechnic,

Rumuola, Port Harcourt, Rivers State, Nigeria.

Corresponding author email: demyjay13@gmail.com

ABSTRACT

This study comparatively analyzed the antioxidant profiles and phytochemical composition
of Sesame seed (Sesamum indicum), Date seed (Phoenix dactylifera), and Chestnut
(Castanea sativa) using various antioxidant assays and analytical techniques which
included 2, 2-Diphenyl-1-Picrylhydrazyl (DPPH), ferric reducing antioxidant power (FRAP),
and the total phenolic content. The results showed significant variations in the antioxidant
capacities of the three samples. The antioxidant profile of each sample was further
characterized by identifying and quantifying the major antioxidant compounds present,
including phenolic acids, flavonoids, carotenoid, anthocyanin and ascorbic acid. Results
indicated that Chestnut seed exhibited the highest antioxidant activity for DPPH with
(51.3%) followed by Sesame seed (42.8%) and Date seed (38.6%). The ascorbic acid content
in Chestnut seed was very high (310.68mg/100g) but extremely low in sesame seed
(0.03mg/100g).Carotenoid content in Chestnut was very high (28.74ug) but low in date
seed (1.96ug). Phytochemical analysis revealed that Date seed had the highest total
phenolic content (1350. 64 mg GAE/100g) and flavonoid concentration (742.18 mg /100g).
This suggests that dietary intake of Chestnut, Date and Sesame seeds can go a long way
to protecting against diverse disease and their seeds could be valuable in functional foods,
nutraceuticals, and pharmaceutical applications.
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The increasing prevalence of oxidative stress-related
conditions such as cardiovascular diseases, cancer,
diabetes, and neurodegenerative disorders has drawn
significant attention to antioxidants as natural defense
mechanisms (Halliwell, 2024). Antioxidants are molecules
that inhibit the oxidation of other molecules, protecting
cells from the damaging effects of free radicals and
reactive oxygen species (ROS). Oxidation is a natural
chemical process in the body that generates ROS as
byproducts of metabolic activities. While these reactive
species are essential for normal physiological functions,

excessive production leads to oxidative stress, which can
harm proteins, lipids, and DNA (Forman and Zhang, 2021).
Antioxidants, which  include vitamins, phenolic
compounds, flavonoids, and other bioactive constituents,
have the capacity to neutralize reactive oxygen species
(ROS) and free radicals, thereby protecting cells from
damage (Olaokun et al.,, 2020). While synthetic
antioxidants are commonly used in food and
pharmaceutical industries, concerns about their potential
side effects have spurred interest in natural antioxidant
sources (Shahidi and Naczk, 2014). Plants have emerged
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as valuable reservoirs of natural antioxidants due to their
diversity in bioactive compounds. Seeds, fruits, and nuts,
in particular, are rich in phytochemicals that exhibit
antioxidant properties (Adebayo et. al., 2020). Antioxidants
are broadly classified into two categories: endogenous
antioxidants and exogenous antioxidants. Endogenous
antioxidants are produced within the body and include
enzymatic antioxidants like superoxide dismutase (SOD),
catalase, and glutathione peroxidase, as well as non-
enzymatic antioxidants such as glutathione and uric acid.
Exogenous antioxidants are obtained from external
sources, primarily diet, and include vitamins (e.g., vitamin
C and E), minerals (e.g., selenium and zinc), and plant-
derived compounds like flavonoids, polyphenols, and
carotenoids (Pisoschi et al., 2016).

The key functions of antioxidants include:

J Neutralizing ROS: Antioxidants donate electrons
to ROS, neutralizing their reactivity and preventing cellular
damage.

. Preventing lipid peroxidation: They protect cell
membranes by inhibiting the oxidation of lipids, a process
that can lead to cell dysfunction.

J DNA protection: Antioxidants reduce the risk of
mutations and DNA damage caused by oxidative stress,
thereby lowering the risk of diseases such as cancer.

The benefits of antioxidants are well-documented in the
prevention and management of chronic diseases. For
instance, they play a significant role in reducing
inflammation, supporting immune function, and improving
cardiovascular and neurological health. Dietary sources of
antioxidants, such as fruits, vegetables, seeds, and nuts,
are considered the best options due to their bioavailability
and minimal side effects compared to synthetic
antioxidants (Shahidi and Ambigaipalan, 2015).

In recent years, the exploration of plant-based
antioxidants has gained prominence due to their high
efficacy and diverse bioactive compounds. Natural
antioxidants, including those found in Sesame seed, Date,
and Chestnut, have become increasingly popular for their
role in promoting health and combating oxidative stress.
Among the natural sources of antioxidants, Bene seed
(Sesame seed), Date (Phoenix dactylifera), and Chestnut
(Castanea species) stand out due to their exceptional
nutritional profiles and medicinal benefits. These plant-
derived foods are rich in bioactive compounds, including
vitamins, minerals, phenolics, and flavonoids, which
contribute to their antioxidative, anti-inflammatory, and
overall health-promoting properties.

Sesame seed is a highly nutritious oilseed known for its
rich composition of antioxidants, particularly sesamin,
sesamol, and sesamolin, which are potent lignans with
antioxidant properties. These compounds protect against
lipid peroxidation, reduce oxidative stress, and exhibit anti-
inflammatory effects (Nwanna and Agboola, 2018; Dravie
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et al., 2020). Sesame seed is also an excellent source of
vitamin E, a fat-soluble antioxidant that prevents cell
membrane damage. Additionally, the seed is known for its
cardiovascular benefits, such as lowering cholesterol
levels and improving heart health, due to its high content
of unsaturated fatty acids (Oboh et al., 2019).

Date fruits are celebrated for their remarkable
antioxidant and anti-inflammatory properties. They are rich
in phenolic acids, flavonoids, and carotenoids, all of which
contribute to their ability to neutralize reactive oxygen
species (ROS) and reduce oxidative stress (Al-Farsi et al.,
2015). Dates are also a good source of dietary fiber, which
promotes digestive health, and natural sugars, which
provide sustained energy. Moreover, studies have shown
that date fruits possess antimicrobial and neuroprotective
properties, making them a valuable functional food (Baliga
et al., 2011).

Chestnuts are unique among nuts for their low fat
content and high carbohydrate content, but they are
equally potent in antioxidants. Chestnuts are particularly
rich in vitamin C, which is unusual for nuts, as well as
phenolic compounds like gallic acid and ellagic acid.
These compounds contribute to their antioxidant capacity
and help combat oxidative stress-related conditions such
as cardiovascular diseases and certain cancers (Borges et
al., 2017). Chestnuts are also a good source of dietary
fiber, essential minerals like potassium and magnesium,
and exhibit anti-inflammatory properties, supporting
metabolic and cardiovascular health.

Incorporating antioxidants into diets or consumables is
an effective strategy to counter oxidative stress.
Antioxidants neutralize ROS, prevent cellular damage, and
promote overall health. These compounds are abundant in
natural foods, especially plant-based sources like fruits,
seeds, and nuts. The benefits of antioxidants include
reducing inflammation, as many antioxidants such as
flavonoids and phenolic compounds have anti-
inflammatory properties, which help mitigate chronic
diseases (Halliwell, 2024). Antioxidants also boost
immune function, as seen with vitamin C, which enhances
the body’s defense mechanisms (Alum et al. 2023). They
improve cardiovascular health by reducing LDL oxidation,
a key factor in the development of atherosclerosis (Forman
and Zhang, 2021). Additionally, antioxidants enhance skin
health by protecting against damage caused by ultraviolet
(UV) radiation, reducing the risk of premature aging and
skin cancer (Michalak, 2022). This study focuses on the
antioxidant profiles of Sesame seed, Date, and Chestnut,
which are known to be rich in bioactive compounds. A
comparative analysis of these plant products will provide
valuable insights into their potential as natural antioxidants
in promoting health and preventing oxidative stress-related
conditions.

MATERIALS AND METHODS

Materials/Chemicals/Reagents
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Chemicals and Reagents: Methanol, Folin-Ciocalteu
reagent, DPPH (2,2-diphenyl-1-picrylhydrazyl), Aluminum
chloride, Sodium carbonate, Hydrochloric acid, Standard
antioxidants (e.g. Gallic acid, Ascorbic acid), Sulphuric
acid, Ammonium molybdate

Equipment: Spectrophotometer, pH meter, evaporator,
centrifuge, cuvettes

Sample size

The samples used were: Three samples of sesame seeds,
three samples of date seeds and three samples of
chestnuts.

Sample collection and preparation

Selection of Samples: Dried samples of Sesame seed,
Date seed and chestnut were obtained from local markets
in Port Harcourt. They were washed, sun-dried for 4 days
and milled to a fine powder. The powdered samples were
then kept in a sterile sample bag at - 4°%c until further use.
All laboratory analyses were conducted at Austino-
Research and Analysis Laboratory Nigeria Limited,
Alakahia, Uniport , Port Harcourt.

Extraction of chestnut, date seed and sesame seeds

The seeds were extracted in 70% methanol as followed;
To 10g of each powdered seed, 50ml of 70%v/(v) of
methanol was added and allowed to stand in a conical
flask for 48 hours with occasional shaking after which the
solvent was filtered to remove solid particles. The filtrate
was then evaporated at 50° to dryness in an oven and the
extract stored at -4°C.

Determination of carotenoid content

To determine the total amount of carotenoids,
approximately 15 g of the samples, plus 3 g of celite 454
(Tedia, Ohio, USA) were weighed in a mortar on a digital
balance (Model MAO0434/05). For the carotenoid
extraction, successive additions of 25 mL of acetone were
made to obtain a paste, which was transferred into a
sintered funnel (5 pm) coupled to a 250 mL Buchner flask
and filtered under vacuum. This procedure was repeated
three times until the sample became colorless. The extract
obtained was transferred to a 500 mL separatory funnel
containing 40 mL of petroleum ether. The acetone was
removed through the slow addition of ultrapure water (Milli-
Q - Millipore) to prevent emulsion formation. The aqueous
phase was discarded. This procedure was repeated four
times until no residual solvent remained. Then, the extract
was transferred through a funnel to a 50 mL volumetric
flask containing 15 g of anhydrous sodium sulfate. The
volume was made up by petroleum ether, and the samples
were read at 450 nm. The total carotenoid content was
calculated using the following formula:

A xVx 10000

Carotenoids Content (ug/g) = A1% x P(9)
Where A = Absorbance; V = Total extract volume; P =
sample weight; Aicn'” = 2592 (B-carotene Extinction
Coefficient in petroleum ether)

Determination of total anthocyanin content

According to Metoui et al. (2019) procedure, the total
anthocyanin content was determined by pH differential
method using two buffer systems: Potassium chloride
buffer (pH 1.0, 0.025m) and sodium acetate buffer (pH 4.5,
0.4m). Methanolic extract was mixed with 3.6ml of
corresponding buffers and read against water as a blank
at 520 and 700nm. Absorbance was calculated using this
formula:

A= (A520-A700) pH1.0 - (A520-A700) pH4.5

With a molar extinction coefficient of 2960. Results were
expressed as mg of Cyanidin-3-
glucoside equivalent per 100g dry weight.

Ascorbic acid determination

About 5g of each powdered samples (chestnut, Date seed
and sesame seeds) were dissolved in distilled water. The
solution was stirred continuously using magnetic stirrer
over a hot plate for 30 minutes at room temperature to
facilitate solubility of ascorbic acid. The mixture was
filtered through Whatman filter paper number 41. The
filtrate was transferred into clean dried centrifuge tubes
and centrifuged at 4000 rpm for 10 mins at room
temperature. The supernatant was collected into vials
while the residue was discarded. Finally, the extract was
directly used for qualitative and quantitative analysis.
Exactly 0.25ml of 3% bromine water was added into 5ml of
centrifuged sample solution to oxidize the ascorbic acid to
dehydro ascorbic acid and after that, 0.15ml of 10%
thiourea was to remove the excess of bromine. 2ml of 2,
4-DNPH solution was added to form osazone. All
standards, samples and blank solution were kept at 37
temperature for 3 hours in a thermostatic bath. After that,
all were cooled in ice bath for 30 minutes and treated with
5ml chilled 85% H,SO, with constant stirring. As a result,
a colored solution absorbance was taken at 540nm.

The sample procedure was carried out for standard and
blank. The ascorbic acid content is calculated in mg%.

Determination of 2, 2-diphenyl
(DPPH) radical scavenging activity

-1-Picrylhydrazyl

The DPPH scavenging activity was determined as
described by Olaokun et al. (2020). A 200yl aliquot of each
extract (2mg/ml) was added to 800ul of 0.1mm DPPH for
20 min at room temperature. The absorbance was
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determined at 517nm against the corresponding blank
solution using a VERSA max microplate reader. The
experiment was repeated thrice (triplicates) and the mean
values recorded. The radical scavenging activity was
calculated and expressed as a percentage of the control.

Estimation of total phenolic content

The total phenolic content was measured using the
method by Metoui et.al. (2019). Exactly 0.5g of each
extract was dissolved in 5.0 ml methanol and added to
0.5ml Folin-ciocalteau reagent for 5 minutes. Sodium
carbonate (1ml of IN) was added and incubated for 1 hour
at room temperature. The absorbance was measured
765nm using a spectrometer. The calibration curve was
prepared using 100, 200, 400, 600, 800 and 1000ug/ml
solution of galllic acid in methanol. Total phenolic contents
were presented as milligrams as gallic acid (standard
phenolic compound) per gram dry weight of the sample
(using the standard curve).

Estimation of total flavonoid content

The total flavonoid content was determined by the
aluminum chloride colorimetric assay with modification as
described by Dravie et.al. (2020) Aliquots of 60ul of each
extract were added to 10ml test tube containing 2ml of
Ethanol. About 150ml of 5% sodium nitrite solution (5%
NaNO,) was added to each mixture and rested for 5
minutes before the addition of 150ul 10% of aluminum
chloride (10% A1C13). The resulting mixture was then
allowed to stay for another 5 minutes before adding 1ml of
1m sodium hydroxide (1.0M NaOH) and vortexed for 10
seconds. The absorbance of the aliquot was measured
against prepared reagent blank at 510nm using a UV
spectrophotometer and the total flavonoid content
expressed as catechin equivalent (CE) mg/g on dry mass.

Estimation of ferric reducing antioxidant potential
(FRAP)

The ferric reducing antioxidant potential (FRAP) assay
was carried out according to the method of Lugman et al.
(2009). The working FRAP reagent was prepared by
mixing of 300mm acetate buffer, pH 3.6 10mM TPTZ (2, 4,
6-Tripyridyl-5-triazine) in 40mM HCI and with 20mM ferric
chloride (FeCl3. 6H20) in the ratio of 10:1:1 100pl of each
sample (2mg/ml) was added to 3ml of prepared FRAP
reagent. The reaction mixture was incubated in a water
bath for 30 min at 37°c. Then, the absorbance of the
sample was measured at 593nm. The difference between
the absorbance of the sample and the absorbance of blank
was calculated at the FRAP value. FRAP value was
compared to that of ascorbic acid. All measurements were
calculated from the value obtained from triplicate assays.

Direct Res. J. Biol. Biotechnol. 12
Statistical analysis

Values expressed are mean of three replicate
determinations and are presented in statistical table.

RESULTS AND DISCUSSION

Phytochemical and antioxidant activity of chestnut,
date and sesame seeds

The samples (seeds) were extracted in methanol and the
phytochemical and antioxidant activities are presented
below (Table 1). The total phenolic, total flavonoids,
anthocyanin, carotenoids and vitamin C contents were
also investigated. The result presented in (Table 1)
indicated that Chestnut had the highest antioxidant activity
by scavenging 51.3% 2,2-diphenyl -1-Picrylhydrazyl
(DPPH) and had a ferric reducing antioxidant potential
(FRAP) value of 148.63 mmol TE/100g. This was followed
sesame seed which scavenged 42.8% DPPH, with a
FRAP value of 80.26 mmol TE/100g Date seed showed
the least antioxidant effect by scavenging 38.6% DPPH,
with a FRAP value of 19.32 mmol TE/100g. The total
phenolic content was very high in Date seed (1350.64mg
GAE/100g), followed by sesame seed (274.31mg
GAE/100g) and the least was recorded in Chestnut seed
(75.96 mg GAE/100g). The flavonoid content was very
high in Date seed (742.18mg/100g), followed by Chestnut
seed (182.04mg/100g) and the least value of
37.59mg/100g was recorded in sesame seed. Similarly,
anthocyanin was very high in Date seed, followed by
chestnut and the least in sesame seeds. The carotenoid
content was notably high in chestnut seed (28.74ug/g)
when compared with sesame seed (8.94ug/g) and Date
seed (1.96ug/g). The ascorbic acid content in Chestnut
seed was very high (310.68mg/100g) but extremely low in
sesame seed (0.03mg/100g). Chestnut seeds possessed
significant antioxidant followed by sesame seed significant
amount of phenolics, flavonoids and anthocyanin was
observed in Date seeds. Equally, Chestnut seeds
contained rich amount of Ascorbic acid, carotenoids when
compared with Date and sesame seeds.

The results of the comparative analysis revealed
significant differences in the antioxidant profiles of the
three seed types. Date seed exhibited the highest total
phenolic content (TPC) and flavonoid content, followed by
sesame seed and chestnut. The antioxidant activity,
measured using the DPPH and FRAP assays, was high in
chestnut. The higher total phenolic content and flavonoid
content in date seed may be attributed to its higher content
of polyphenolic compounds, such as flavonoids and
phenolic acids. Typically, dates contain 70-80% sugar by
dry weight, depending on the variety and ripeness (Al-
Farsi et al., 2015. The comparison of the antioxidant
activities of Sesame seed, Date, and Chestnut revealed
that Chestnut seed exhibited the highest antioxidant
activity across various assays, including DPPH (51.3%)
scavenging ability and FRAP which was carried out on
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Table 1: Result of samples and their parameters.

Sample Chestnut seed Date Seed | Seseme seed
Flavonoid (mg/100g) 182.04 742.18 37.59
Carotenoid (pg/g) 28.74 1.96 8.94
Anthocyanins (mg/100g) 118.53 157.14 0.26
Ascorbic acid (mg/100g) 310.68 28.17 0.03
Sample Chestnut seed Date Seed | Sesame seed
DPPH (%) 51.3 38.6 4.2.8
Total Phenolics (mg GAE/100g) 75.96 1350.64 274.31
FRAP (mmol TE/100g) 148.63 19.32 80.26

Chestnut seed by (148.63mmol TE100g) followed by
Sesame seed (80.26mmol TE/100g) and Date seed
(19.32mmol TE/100g). Phytochemicals such as
flavonoids, phenolic acids, carotenoids contribute
significantly to the antioxidant activity of plant-based foods.
The study found that Date seed had the highest
Anthocyanin content of (157.14mg/100g) when compared
to Chestnut seed (118.58mg/100g) and Sesame
seed(0.26mg/100g) , indicating its strong potential as a
natural antioxidant source. Chestnut exhibited a more
balanced polyphenolic profile, consistent with previous
studies by Barreira et al. (2018), which highlighted its role
in reducing oxidative stress-related disorders. The study
revealed that sesame seed was richer in DPPH (42.8%)
and FRAP (80.26mmol TE/100g) as compared to Date
which had DPPH value of (38.6%) and FRAP value of
(19.32mmol TE/100g). The total phenolic in sesame seed
(274.37 mg GAE /100g) was much higher than in Chestnut
(75.96mg GAE/100g) as present in (Table 1). Sesame
seeds are a rich source of essential nutrients, including
vitamin E, a fat-soluble antioxidant that protects cell
membranes from oxidative stress and supports immune
function (Nwanna and Agboola, 2018; Oboh et al. 2019).
The antioxidant properties of Sesame seed, Date, and
Chestnut indicate their potential applications in functional

foods, pharmaceuticals, and nutraceuticals. Flavonoids
possess a number of medicinal benefits, including
anticancer, antioxidant, anti-inflammatory, and antiviral
properties They also have neuro-protective and cardio -
protective effects (Zhang and Mine, 2015) Flavonoids are
phytochemical compounds present in many plants, fruits,
vegetables, and leaves, with potential applications in
medicinal chemistry. Flavonoids provide a wide range of
health benefits, from fighting cancer and lowering the risk
for heart diseases to preserving brain function. The key
reason flavonoids are good for us is that they have anti-
inflammatory effects and are antioxidants (Adebayo et al.
2020)

Prevalently, carotenoid consumption and absorption
help to fight oxidative stress and reduce the risk of several
chronic diseases, including cardiovascular and
neurological disorders, type 2 diabetes, and different types
of cancer (Gulcin, 2020; Michalak, 2022). Carotenoids are
beneficial antioxidants that can protect one from disease
and enhance your immune system. Pro-vitamin A
carotenoids can be converted into vitamin A, which is
essential for growth, immune system function, and eye
health. Carotenoids are antioxidants, lowering
inflammation in the body. Though it's still being
researched, carotenoid anti-inflammatory properties have

Official Publication of Direct Research Journal of Biology and Biotechnology: Vol. 11; 2025; ISSN: 2734-2158



been associated with improving cardiovascular health.
Reducing inflammation helps to protect against heart
diseases and prevents arterial walls from being blocked
(Gulcin, 2025)

Anthocyanins are a group of antioxidants found in red,
purple, and blue fruits and vegetables. They belong to the
flavonoid family (Borges et al., 2017). Anthocyanin rich
foods are an important part of a healthy diet. Overall,
evidence suggests that anthocyanins provide a range of
health benefits: lowers blood pressure, reduces risk of
heart disease, prevents neurological diseases, and slows
down cancer growth (Al-Farsi et al., 2015). The human
body absorbs anthocyanins along the gastrointestinal
tract, especially in the large intestine, where they interact
with the gut bugs that live there. By doing so, they help
support gut health and are themselves transformed into
compounds that may have many health benefits, including
helping to prevent age related bone loss and cancer
(Belwal et al., 2017).

The Ascorbic acid antioxidant capacity protects the
cellular components from free radical damage in the
aqueous phases of cells and the circulatory system
(Alagendran et.al. 2019; Gulcin, 2025)). Vitamin C
(ascorbic acid) is a nutrient your body needs to form blood
vessels, cartilage, muscle and collagen in bones. Vitamin
C is also vital to your body’s healing process. Free radicals
might play a role in heart disease, cancer and other
diseases. Vitamin C also helps the body to absorb and
store iron. Vitamin C has so many benefits which includes;
boosting of the immune system, supports the production of
white blood cells, which fight infections and diseases. It is
also responsible for the enhancement of antibody
production; helps produce antibodies, which neutralizes
the pathogens and foreign substances. It protects against
oxidative stress, reduces inflammation, enhances wound
healing, lowers blood pressure, and improves lipid profiles.
It may also help improve cognitive function and reduce the
risk of age related cognitive decline. Vitamin C enhances
iron absorption, reducing the risk of iron deficiency anemia
(Alum et al, 2023).

Conclusion

The comparative analysis of Sesame seed, Date, and
Chestnut provided valuable insights into their antioxidant
properties, phytochemical composition, and potential
health benefits. Each seed exhibited unique polyphenolic
and flavonoid compositions, contributing to varying
antioxidant capacities. Sesame seeds demonstrated
notable antioxidant activity, likely attributed to their high
sesamin and sesamolin content. Date seeds showed
significant levels of phenolic acids and flavonoids, while
chestnut displayed a robust antioxidant profile with high
total phenolic content.. These findings suggest that these
seeds can be effectively utilized in developing natural
antioxidant-based therapeutics and functional foods,
further reinforcing their significance in nutritional and
pharmaceutical applications.
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Recommendations

Based on the findings, several recommendations can be
made to maximize the benefits of Sesame seed, Date, and
Chestnut as natural antioxidants:

e Sesame seed, with its antioxidant activity and phenolic
content, should be further explored for its potential in
functional food and nutraceutical development. It could be
incorporated into dietary supplements or used as a natural
antioxidant in food preservation to enhance shelf life and
nutritional value.

¢ Since Date exhibits strong antimicrobial properties, it
should be considered for applications in natural food
preservatives and pharmaceutical formulations. Further
research can focus on its role in inhibiting microbial growth
in food products and medicinal preparations.

e Chestnut, with its balanced polyphenolic profile and
ability to mitigate oxidative stress-related disorders, could
be promoted as a dietary supplement for individuals at risk
of neurodegenerative diseases and chronic inflammatory
conditions. Its potential in the development of anti-aging
and neuro-protective therapies should be explored.

¢ Given the strong correlation between phenolic content
and antioxidant activity, future research should focus on
optimizing extraction methods to maximize the yield of
bioactive compounds from these plant sources. Advanced
techniques such as enzymatic extraction or nano-
encapsulation could enhance the bioavailability and
stability of these antioxidants.

e Public health campaigns and nutritional awareness
programs should emphasize the importance of
incorporating these plant-based antioxidants into daily
diets. Encouraging the consumption of Sesame seed,
Date, and Chestnut could contribute to better health
outcomes and disease prevention. Further studies are
recommended to explore their therapeutic potential and
mechanisms of action in human health.

¢ Collaboration between food scientists, pharmaceutical
industries, and policymakers is necessary to develop
standardized formulations and regulatory guidelines for
integrating these natural antioxidants into commercial
health products. Further clinical studies are required to
validate their efficacy and safety for widespread use.

REFERENCES

Adebayo, S. A., Dzoyem, J. P., Shai, L. J., and Eloff, J. N. (2020). The
anti-inflammatory and antioxidant activity of 25 plant species used
traditionally to treat pain in southern Africa. BMC Complementary
Medicine and Therapies, 20(1), 1-10.

Al-Farsi, M., Alasalvar, C., Morris, A., Baron, M., and Shahidi, F. (2015).
Comparison of antioxidant activity, anthocyanins, carotenoids, and
phenolics of three native fresh and sun-dried date (Phoenix dactylifera
L.) varieties grown in Oman. Journal of Agricultural and Food
Chemistry, 53(19), 7592-7599.

Alum, E.U., Wilfred, A., Okechukwu, P.C. Ugwu E. I. O and Michael, B.O.
(20283). Assessment of vitamin composition of ethanol leaf and seed
extract of Datura Stramonium. Avicenna Journal of Medical
Biochemistry, 1 (1), 92-97.

Official Publication of Direct Research Journal of Biology and Biotechnology: Vol. 11; 2025; ISSN: 2734-2158



Ogoloma and Obia 15

Baliga, M. S., Baliga, B. R. V., Kandathil, S. M., Bhat, H. P., and Vayalil,
P. K. (2011). A review of the chemistry and pharmacology of the date
fruits (Phoenix dactylifera L.). Food Research International, 44(7),
1812-1822.

Barreira, J. C. M., Ferreira, I. C. F. R., Oliveira, M. B. P. P., and Pereira,
J. A. (2018). Antioxidant activities of the extracts from chestnut flower,
leaf, skins, and fruit. Food Chemistry, 107(3), 1106 - 1113.

Belwal, T., Nabavi, S. F., Nabavi, S. M., and Habtemariam, S. (2017).
Dietary Anthocyanins and Insulin Resistance: When Food Becomes a
Medicine. Nutrients, 9 (10), 1111.

Boca Raton, 1 —558.

Borges, G., Degeneve, A., Mullen, W., and Crozier, A. (2017).
Identification of flavonoid and phenolic antioxidants in black currants,
blueberries, raspberries, red currants, and cranberries. Journal of
Agricultural and Food Chemistry, 58(7), 3901-3909.

Dravie, E.E., Kortei, N.K., Essuman, E.K., Tettey, C.O., Buakye, A.A, and
Hunkpe, G. (2020). Antioxidant, phytochemical and physiochemical
properties of sesame seed (sesamum inducum L. Scientific African, 8
(2020).

Forman, H. J., and Zhang, H. (2021). Targeting Oxidative Stress in
Diseases: promise and limitations of antioxidant therapy. Erratum in
Nat. Rev. Drug Discov. 20, 652.

Gulcin, 1. (2020). Antioxidants and Antioxidant methods. An Updated
Overview. Archives of Toxicology, 94, 651 — 715.

Gulcin, 1. (2025). Antioxidants: a comprehensive review. Archives of
Toxicology, 99, 1893 — 1997.

Halliwell, B. (2024). Understanding mechanisms of antioxidant action in
health and disease. Nat. Rev. Mol. Cell Biol, 25, 13 — 33.

Lugman, S., Kumar, R., Kaushik, S., Srivastava, S., Darokar, M. P.,
khanuja, S. P. S. (2009). Antioxidant potential of the root of Vetiveria
zizaniodes (L) Nash. Indian Journal of Biochemistry and Biophysics,
46 (1), 122 — 125,

Metoui, M., Awated, E., Amira, B., and Ali, F, (2019). Chemical
composition antioxidant and antibacterial activity of Tunisian date palm
seed. Pol. J. Environ. Stud. 28, 1,267-274.

Michalak, M. (2022). Plant-Derived Antioxidants: Significant in skin health
and the ageing process. International Journal of Molecular Science,
23, (2), 585.

Nwanna, E. E., Oboh, G., and Agboola, F. K. (2018). Sesame seed
(Sesamum indicum) consumption modulates blood pressure and lipid
profile in humans. Journal of Medicinal Food, 21(2), 123-130.

Oboh, G., and Rocha, J. B. T. (2017). Polyphenols in red pepper
(Capsicum annuum var. aviculare Tepin) and their protective effect on
some pro-oxidant induced lipid peroxidation in brain and liver.
European Food Research and Technology, 225, 239-247.

Oboh, G., Ademiluyi, A. O., and Akinyemi, A. J. (2019). Antioxidant
properties and inhibitory effects of ethanolic extract of Sesame seed
on Fe?*-induced lipid peroxidation in rat brain. Journal of Food
Biochemistry, 43(1), e12753.

Olaokun, O. O., Alaba, A. E., Ligege, K., and Mkolo, N. M. (2020).
Phytochemical content, antidiabetes, anti-inflammatory, antioxidant
and cytotoxic activity of leaf extracts of Elephantorrhiza elephantine
(Burch.) Skeels. South African Journal of Botany, 128, 319 — 325.

Pisoschi, A. M., Pop, A., Cimpeanu, C., and Predoi, G. (2016).
Antioxidant Capacity Determination in Plants and Plants- Derived
Products: A Review. Oxidative Medicine and Cellular Longevity, 4

Shahidi, F., and Ambigaipalan, P. (2015). Phenolics and polyphenolics
in foods, beverages and spices: antioxidants activity and health
effects- areview. Journal of Functional Foods, 18, 820 — 897.

Shabhidi, F., and Naczk, M. (2014). Phenolics in Food and Nutraceuticals.
CRC Press.

Vekiari, S. A., Gordon, M. H., Garcia-Macias, P., and Labrinea, H. (2016).
Extraction and determination of ellagic acid content in chestnut bark
and fruit. Food Chemistry, 110(4), 1007-1011.

Zhang, H., Tsao, R., and Mine, Y. (2015). Antioxidant and anti-
inflammatory activities of polyphenolic compounds from chestnut
(Castanea sativa) shells. Journal of Functional Foods, 15, 408-419.

Official Publication of Direct Research Journal of Biology and Biotechnology: Vol. 11; 2025; ISSN: 2734-2158



