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ABSTRACT

Numerous studies have provided evidence supporting the significant role of oxidative
stress in the development and progression of various diseases. The significance of
the capacity of antioxidant status to recuperate from specific diseases has been
demonstrated to be crucial for enhancing human health. Donax grandis, a plant species
belonging to the Marantaceae family, is used by the indigenous population of Sabah to
treat a range of ailments. This study aimed to chemically analyse the aqueous extract of
D. grandis for the presence of bioactive compounds. The analysis revealed the detection
of tannins, saponins, and flavonoids within the extract. Quantification of phenolics
and flavonoids was conducted to determine their overall content. In-vitro antioxidant
activity was investigated using a 2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical
scavenging method, employing a UV-VIS spectrophotometer. The phenolic compound
concentration was 34.34 + 1.37 mg/g gallic acid equivalent, while the flavonoid content
was 3.93 + 0.12 mg/g catechin equivalent. The ICs, value of D. grandis in the DPPH
assay was determined to be 303.68 + 0.4 ug/ml. The findings have revealed significant
phytochemical properties found in D. grandis, which are anticipated to have therapeutic
potential in managing diseases associated with oxidative stress.
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INTRODUCTION

Malaysia is fortunate to possess a distinctive array of biological diversity and a significant
abundance of medicinal plants. However, it should be noted that a relatively small
number of approximately 300 species, which are indigenous to this nation, have
been utilised for consumption, subjected to clinical investigations, and recorded in
documented sources (Abd Aziz et al., 2017). According to the World Health Organisation
(WHO), approximately 88% of the population in developing countries relies on traditional
medicine as their primary source of healthcare (WHO, 2020). The phenomenon in
question has garnered significant interest from numerous researchers who are now
directing their attention towards the scientific assessment of indigenous medicinal flora.

Antioxidants are chemical compounds that impede the process of oxidation
in other molecules by inhibiting the chain reactions initiated by free radicals, which
can lead to cellular damage and death (Chaudhary et al., 2023). In recent times, there
has been a significant surge in the examination and application of plant antioxidants
for both scientific investigation and various industrial applications, such as in the
fields of dietetics, pharmaceuticals, and cosmetics (Vun-Sang et al., 2017; Hoang et
al., 2021). The scrutiny of synthetic antioxidants, such as butylated hydroxytoluene
(BHT), butylated hydroxyanisole (BHA), tert-butylhydroquinone (TBHQ), and propyl
gallate (PG), has primarily been driven by concerns regarding their potential toxic and
carcinogenic effects (Azlim Almey et al,, 2010). Hence, assessing the antioxidant activity
of plant extracts and their capacity to neutralise free radicals is regarded as a significant
undertaking. These natural sources are deemed preferable to synthetic alternatives due
to their perceived health benefits and enhanced safety, making them more appealing
to contemporary consumers.

Donax grandis, alternatively referred to as Donax canniformis or Clinogyne grandis,
is classified within the Marantaceae family (Daud et al., 2011; Silalahi & Wakhidah, 2021).
D. grandis is commonly referred to as’Lias’ by the indigenous population in Sabah, and
‘Bemban’by the Malay population in Peninsular, Malaysia (Ridley & Curtis, 1902; Silalahi
& Wakhidah, 2021). D. grandis is distributed across various countries in the Southeast
Asia region, including Thailand, Malaysia, Brunei, Singapore, Papua New Guinea, the
Philippines, and Polynesia. D. grandis is commonly observed in moist habitats such as
secondary forests and areas densely populated with bamboo (Ibrahim & Mohd Zain,
2017; Silalahi & Wakhidah, 2021).

D. grandis possesses numerous medicinal properties, and the utilisation of D.
grandis rhizomes is effective in the treatment of shingles. Furthermore, the infusion of
leaves and roots from D. grandis has the ability to lower body temperature, thereby
providing a potential treatment for fever when administered through bathing. In
addition, it has been reported that the juice derived from the stems of D. grandis exhibits
efficacy in the treatment of snake bites (Daud et al., 2011; Silalahi & Wakhidah, 2021).
According to a study conducted by Hanum and Hamzah (1999), it was found that the
poultice derived from the stem and leaves of D. grandis possesses properties that make
it suitable for use as eye refreshment. The utilisation of D. grandis by the indigenous
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population of Sabah, Malaysia, for the treatment of ocular infections through the
application of the aqueous content derived from the youngest shoot of D. grandis, has
been alongstanding practice (Wani et al., 2020). Yeoh et al. (1986) conducted a study on
the leaves of D. grandis, which demonstrated the presence of elevated concentrations
of amino acids. Additionally, Daud et al. (2011) conducted a separate investigation,
revealing the presence of various chemical compounds in D. grandis, including phenolic
compounds, alkaloids, tannins, phytosterols, cardiac glycosides, terpenoids, steroids,
saponins, and flavonoids (Yeoh et al., 1986; Daud et al., 2011).

The purpose of this investigation was to evaluate the existence of bioactive
compounds and the antioxidant potential of the aqueous extract derived from D. grandis.
Many studies have been conducted on the medicinal potential of solvent extraction
of D. grandis; however, the study on aqueous extraction was limited. Therefore, in this
study, aqueous extracts of leaves of D. grandis from Sabah, Malaysia, were qualitatively
screened for phytochemicals, their antioxidant activity, and the determination of their
phenolic and flavonoid content using standard assays. The findings of this study have
the potential to contribute valuable insights into the medicinal properties of the plant,
thereby warranting further investigation in future studies.

MATERIALS AND METHODS

Chemicals

Folin-Ciocalteu reagent (FCR), sodium carbonate (Na,CO;), sodium chloride (NaCl),
sodium nitrate (NaNOs), aluminium chloride (AICl;), sodium hydroxide (NaOH), 2,
2-diphenyl-2-picrylhadrazyl (DPPH), gallic acid, catechol, and ferric chloride (FeCl3)
were purchased from Sigma Aldrich (St. Louis, MO, USA). Chemicals of analytical or gas
chromatography (GC) quality were purchased from Fisher Scientific (Hampton, New
Hampshire, USA) and J.T. Baker® (Phillipsburg, New Jersey, USA), respectively.

Preparation of Plant Extract

The leaves of D. grandis (Figure 1) were collected from Kota Marudu (6°29'23"N
116°44'10"E), Sabah, and identified by a botanist from the Institute for Tropical Biology
and Conservation, Universiti Malaysia Sabah. The young leaves of D. grandis were
cleaned under running tap water to eliminate dirt and extraneous contaminants. D.
grandis leaves were dried in the shade for 3 to 4 weeks. Shade drying is frequently
used when the purpose is to preserve the natural components contained in the
item being dried. Sun drying and oven drying can expose the material to greater
temperatures and more direct sunlight, which can lead to the breakdown of sensitive
substances such as phytochemicals, antioxidants, and essential oils (Jayasuriya et
al., 2023; Benjamin et al., 2022). After the plant samples had dried thoroughly in
the shade, they were crushed into a coarse powder with a heavy-duty blender and
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stored in airtight containers. The plant sample was then extracted using the method
described by Thanebal et al. (2021) with slight modification. One hundred grams of
plant sample were placed in 1,000 mL of boiling distilled water (100°C) using a ratio
of 1:10 (weight of plant sample: volume of distilled water). The 100 g plant sample
was boiled for 10 minutes in boiling distilled water before being cooled at room
temperature for around 1 hour. The cooled extracts were then filtered into a beaker
using a funnel to remove the coarse extracts. To get a clear solution, the extracted
solution was filtered again using filter paper (Whatman Filter No. 1, England). The
filtered extract solution was then put into 50 mL falcon tubes (25 mL in each falcon
tube) and stored in a —80°C freezer for 24 hours before lyophilisation. The extract
solution was freeze-dried for 3 to 4 days until no moisture remained. Finally, the
freeze-dried extracts were put in a —20°C freezer before further analysis.

Figure 1 Donax grandis (Elwon, 2015)
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Phytochemical Screening (Qualitative Analysis)

Phytochemical tests are conducted on the aqueous extract of each plant sample and
also on the powdered form of the plant samples using standard methods as described
by Krishnaiah et al. (2009) with slight modifications. The extracts obtained were
submitted to six qualitative phytochemical screenings for tannins, phlobatannins,
saponins, flavonoids, terpenoids, and cardiac glycosides, as described by Krishnaiah
et al. (2009). The stock solution of the aqueous extract (1 mg/mL) of D. grandis was
prepared and used for phytochemicals screening.

Test for Tannins

Approximately 0.5 g of powdered plant samples were boiled and filtered in 20 mL of
distilled water.Then, a few drops of 0.1% iron chloride (FeCl;) were added to the extract
and observed for brownish green or dark blue colouration, indicating tannins’presence.

Test for Phlobatannins

About 10 ml of aqueous extract was boiled with 1% hydrochloric acid (HCI) in a conical
flask. A deposition of red precipitates indicates the presence of phlobatannins.

Test for Saponins

Approximately 2 g of powdered extract was boiled with 20 ml of distilled water and
filtered through filter paper (Whatman Filter No. 1, England). After filtration, 10 mL of
the solutions were added with 5 mL of distilled water and violently shaken until stable
foam was formed. Three drops of olive oil were added to the foam, and emulsion
formation indicated the presence of saponins.

Test for Flavonoids

In test tubes, 5 mg of plant extracts were mixed with 5 mL of distilled water (1:1) to
make aqueous extracts. Then, a few drops of a 1% ammonia (NH;) solution were added
to the tubes containing the plant extracts, and the emergence of yellow colouration
detected the presence of flavonoids.

Test for Terpenoids

In test tubes, 5 mg of plant extracts were mixed with 5 ml of distilled water to the
ratio of 1:1, and then mixed with 2 mL of chloroform (ChCl;). Following that, 3 mL of
concentrated sulphuric acid (H,SO,) was carefully added to the mixture to generate a
layer in which an interface with a reddish-brown colouration indicates the presence
of terpenoids.
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Test for Cardiac Glycosides

In test tubes, 1 mL of concentrated H,50, was prepared. Then, 5 mg plant extracts were
mixed with 5 mL of distilled water (1:1) and then mixed with 2 mL of glacial acetic acid
(CH;COOH) containing 1 drop of FeCl;. The combination above is carefully added to 1
mL of concentrated H,SO,, with the concentrated H,SO, beneath the mixture. A brown
ring will develop in the sample if cardiac glycoside is present, indicating the presence
of the cardiac glycoside ingredient.

Determination of Total Phenolic Content

The total phenols in the aqueous extract of D. grandis were estimated by Folin-Ciocalteu’s
phenol reagent according to Shingleton et al. (1999) method with slight modifications. A
blank was made by combining 1.5 mL of 10% (v/v) Folin-Ciocalteu’s phenol reagent, 1.5
mL of sodium carbonate, and 0.2 mL of distilled water. A stock solution of plant extracts
and gallic acid at a concentration of 1 mg/mL was prepared. As standards, 0.01, 0.02,
0.04,0.08,0.1,and 0.2 mg/mL gallic acid concentrations were generated. In test tubes,
0.2 mL of plant extracts were mixed with 1.5 mL of 10% (v/v) Folin-Ciocalteu’s phenol
reagent and left in the dark for 5 minutes at room temperature. The solutions in the
test tubes were added with 1.5 mL of 60 g/L sodium carbonate (Na,COs) solution. The
samples were then left in the dark at room temperature for 90 minutes before the total
phenolic content was determined using a spectrophotometer (Genesys 20, Thermo
Scientific, model 4001/4) with a 725 nm wavelength and expressed in milligrams of
gallic acid equivalents per gram of plant extracts.

Determination of Total Flavonoid Content

The total flavonoid contentin the D. grandis extracts was determined using an aluminium
chloride (AICI;) colourimetric test (Atanassova et al. 2011) with slight modifications. A
standard catechin stock solution was prepared at a concentration of 1 mg/mL. From
the stock solution, eight different concentrations of catechin (0, 0.01, 0.02, 0.04, 0.06,
0.08, 0.1, and 0.2 mg/mL) were made in triplicate. The reaction mixtures were made by
combining 0.25 mL of the sample solution, 1.25 mL of distilled water, and 0.75 mL of a
5% sodium nitrite (NaNO,) solution and incubating them in the dark for 5 minutes. The
mixtures were then treated with 0.15 mL of 10% AICl; solution and kept in the dark for
another 5 minutes at room temperature before being treated with 0.5 ml of 1 molar
NaOH solution and vortexed immediately. The volume was then increased to 3.0 mL
by adding 0.1 mL of distilled water. The absorbance of the mixes was then measured
with a spectrophotometer at 510 nm. The total flavonoid content of the plant extracts
was reported in milligrams of catechin equivalents per gram.
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Determination of Free Radical Scavenging Activity

The capacity of plant extracts to scavenge DPPH free radicals was assessed using the
Hatano et al. (1988) technique. Stock solutions of plant extracts and ascorbic acid were
produced to reach 5 mg/ml stock solutions. Then, eight different concentrations of the
stock solution were prepared in triplicate: 10, 25, 75, 150, 300, 600, 1,200, and 2,400
pg/mL. Then, the volumes were made up to 0.3 mL by adding distilled water followed
by 2.7 mL of DPPH solution and vigorously agitating with a vortex machine. After 60
minutes in the dark, the absorbance was measured with a spectrophotometer at 517
nm. The formula for calculating free radical scavenging activity is presented below.

Aof control—A of sample

% Inhibition = x 100

Aof control

The ICs, value of the plant samples was determined by plotting the graph
of radical scavenging activity versus sample concentration, and the percentage of
inhibition was computed using the equation provided.

Statistical Analysis

All experimental measurements were carried out in triplicate and are expressed as the
average of three analyses + standard deviation.

RESULTS

Qualitative analysis of phytochemical screening

Several phytochemicalsin D. grandis aqueous extract were confirmed by phytochemical
screening employing qualitative analysis. D. grandis includes bioactive components
such as tannins, saponins and flavonoids. Phlobatannins, terpenoids and cardiac
glycosides, on the other hand, were not found, suggesting that the phytochemical
elements were absent in the plant extract. Table 1 contains information on the
phytochemical screening findings.

Table 1 Phytochemical constituent of D. grandis

Phytochemical Observation Inferences
Tannins Brownish green colouration Present
Phlobatannins No red precipitates Absent
Saponins Formation of stable emulsion foam Present
Flavonoids Yellow colouration Present
Terpenoids No reddish-brown colouration Absent
Cardiac glycosides No brown ring formation Absent
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Total Phenolic Content

The total phenols of D. grandis were expressed as milligram gallic acid equivalents (GAE)
per gram dry weight of the extract. The total phenolic concentration in the aqueous
extracts of D. grandis was determined using a series of gallic acid concentrations to
which the absorbance values were plotted to obtain a linear calibration curve (y =
0.0106x + 0.0223) with a coefficient (R?) of 0.9988 (Figure 2). The total phenolic content
in D. grandis is 34.34 = 1.37 mg/g. The result is summarised in Table 2.
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Figure 2 Linear curve of gallicacid concentration vs. absorbance for determination of total phenolic content.

Total Flavonoid Content

The content of flavonoids was expressed in terms of catechin equivalent, mg/g of
extract. The flavonoid content was estimated from a linear calibration curve for arange
of catechin concentrations (y = 0.0087x + 0.0685) with a coefficient (R?) of 0.9684 (Figure
3).The concentration of flavonoids in D. grandis is 3.93 £ 0.12 mg/g. The results obtained
are summarised in Table 2.
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Figure 3 Linear curve of catechin concentration vs. absorbance for determination of total flavonoid content.

Table 2 Total phenolic content and total flavonoid content of aqueous extract of D. grandis

Total phenolic content Total flavonoids content

Plant Extract (mg GAE/g dried weight) (mg of CE/g of extract)

Donax grandis 3434 +1.37 3.93+0.12
Data are presented as mean + SD of three replicates.

Radical Scavenging Effect of Donax grandis

Ascorbic acid was used as a reference standard to compare the antioxidant potential
of D. grandis.1Cs, is the sample concentration required to reduce the free radicals by 50%.
The lower the ICs, value, the better the radical scavenging activity of the sample. A lower
ICs, value means the antioxidant is more effective at neutralising the DPPH radicals. It
indicates a higher ability to donate electrons or hydrogen atoms to the radicals, thereby
reducing their reactivity and potentially damaging cells. A higher ICs, value suggests
that the antioxidant is less effective at neutralising the DPPH radicals. It indicates that
more antioxidants are required to achieve the same level of radical scavenging. Based
on the results obtained, D. grandis shows weaker radical scavenging activity with an
ICs, value of 303.68 + 0.4 ug/mL. While ascorbic acid, its ICs, value is 15.52 + 0.59 ug/
mL. The results are summarised in Table 3.
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Table 3 ICy, values of D. grandis by free radical scavenging method

Sample Radical scavenging activity (DPPH)
IC5o (ng/mL)
Ascorbic acid 15.52+0.59
Donax grandis 303.68 + 0.4

Data are presented as mean + SD of three replicates.

DISCUSSION

Phytochemicals encompass a diverse array of plant compounds that have the potential
to enhance human health and mitigate the occurrence of non-communicable diseases,
including diabetes and cancer (Camara et al., 2021; Rudrapal et al., 2022). According to
Pinto et al. (2021), polyphenolic compounds are the predominant bioactive compounds
obtained from food and plants.

An initial phytochemical screening of the leaves of D. grandis revealed that
the aqueous leaf extract contained tannins, flavonoids and saponins but was absent
of phlobatannins, terpenoids and cardiac glycosides. These results are in agreement
with those of Daud etal., (2011), who also found the presence of tannins and saponins
and the absence of terpenoids and cardiac glycosides in both methanol and aqueous
extracts of D. grandis leaves. However, the findings of flavonoids present in aqueous
extracts in this study do not align with Daud et al., (2011) where flavonoids in D. grandis
leaves were absent in hexane, dichloromethane, methanol and aqueous extracts.

Tannins are polyphenols that occur naturally in plants and are divided into two
groups, condensed tannins and hydrolysable tannins (esters of phenolic acids) (Liu et al.,
2005). Another term for condensed tannins is phlobatannin or catechol tannin. Some
of the common tannins are aflavins, daidezein, genistein, and glycitein. A study by Liu
et al. (2005) found that tannin-related compounds can stimulate glucose transport
by activating the insulin-mediated signalling pathway in adipocytes (Liu et al., 2005).
Tannins are also reported to have anti-HIV-1 properties (Lu et al., 2004), antibacterial
properties against Staphylococcus aureus (Akiyama et al., 2001), and antiparasitic
properties (Kolodziej & Kiderlen, 2005). In addition, Souza et al. (2007) found that
tannin-rich fractions from the stem bark of the Myracrodruon urundeuva plant have
antioxidant, anti-inflammatory, and anti-ulcer properties in mice.

Saponins are glucosidic plant compounds that possess forming properties.
Saponins isolated from numerous plants have shown properties of hypoglycaemia
(Lee et al,, 2000) and antioxidants (Hu et al., 2002). Saponin may also lower blood
cholesterol levels (Egbuna & Ifemeje, 2016) by combining with cholesterol to form
insoluble complexes that are passed out of the body through the bile. Cholesterol
reabsorption is inhibited by it, which results in lower serum cholesterol (Krishnaiah et
al., 2009). In addition, antifungal and antiviral effects are also attributed to the saponins
(Mengoni et al., 2002).
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Flavonoids are a type of polyphenol that has received the most attention due to
their natural occurrence in plants and potential health benefits. Derivatives of flavonoids
have been shown to possess various properties, such as anti-allergic, anti-inflammatory,
antibacterial, antiviral, antioxidant, and anticarcinogenic activities (Yao et al., 2004;
Saeed et al., 2012). Additionally, according to Mishra et al. (2015), flavonoids may have
different mechanisms that control their anti-obesity and anti-diabetic effects (Coman
et al,, 2012). Flavonoids are highly effective in scavenging various oxidants, including
singlet oxygen and other free radicals associated with various diseases (Jing et al., 2010;
Saeed et al,, 2012).

According to Amoussa et al. (2015), there is a direct relationship between
antioxidant activity and the reducing power of bioactive chemicals. The presence of
phenolic compounds in D. grandis may explain their antioxidant activity. According
to the current study, the total phenolic content of D. grandis is 34.34 + 1.37 mg GAE/g
dry weight. The current phenolic content of D. grandis plants employed in this study
exhibited different values than prior investigations. Daud et al. (2011) discovered a total
phenolic content of 0.53 + 0.11 mg GAE/g plant extract in a study on D. grandis utilising
methanolic extraction. Another study by Ibrahim and Mohd Zain (2017), reported
7.12 mg/g GAE dry weight of total phenolic content from D. grandis leaves from 80%
ethanolic extraction. A recent study by Mohd Yunus (2020) on methanolic extract of
D. grandis leaves reported a total phenolic content of 1021.8 mg GAE/ dry weight. D.
grandis leaves in this study show a high level of total phenolic content which is >20 mg
GAE/g according to Bunzel and Schendel (2017). Bunzel and Schendel (2017) classified
total phenolic content as low (<10 mg GAE/g), medium (10 — 20 mg GAE/g) and high
(>20 mg GAE/g). According to Stankovic (2011), phenolic chemicals directly contribute
to plant antioxidant activity. The capacity of phenolic compounds to scavenge free
radicals by donating hydrogen atoms underpins their antioxidant action (Nadhiya &
Vijayalakshmi, 2014; Stankovic, 2011). Antidiabetic, antibacterial, antioxidative, and
anti-inflammatory properties have been identified for phenolic compounds (Nadhiya
& Vijayalakshmi, 2014).

The total flavonoid content of D. grandis extracts may contribute to their
antioxidant activities. According to Amoussa et al. (2015), phenolic compounds
and flavonoids are naturally occurring substances that have demonstrated various
biological properties associated with antioxidant mechanisms. The present
investigation reveals that the concentration of total flavonoids in D. grandis extract
is 3.93 £ 0.12 mg/g. The result obtained from this study shows a similar trend of the
total flavonoid content of 3.21 mg/g dry weight from 80% ethanolic extract of D.
grandis leaves reported by Ibrahim and Mohd Zain (2017). Stankovic (2011) states
that flavonoids possess notable antioxidant and chelating properties. According to
Amoussa et al. (2015), flavonoids possess antioxidant properties that enable them
to counteract the harmful effects of free radicals through their interference with
biochemical pathways. According to a report by Nadhiya and Vijayalakshmi (2014),
flavonoids have been found to exhibit antioxidant, anti-inflammatory, and anti-
carcinogenic properties. The plants’ observed free radical scavenging activities can
be attributed to the presence of phenolic compounds and flavonoids.
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The analysis of DPPH radical scavenging is widely employed in assessing
antioxidant capacity owing to its high level of accuracy (Amoussa et al., 2015) and
sensitivity (Tupe et al., 2013). DPPH radical scavenging activity is based on the idea
that an antioxidant compound can reduce DPPH by giving it an electron or hydrogen
radical. This interaction results in a noticeable alteration in colour, shifting from
purple to yellow, which can be measured at a wavelength of 517 nm (Tupe et al,,
2013; Amoussa et al., 2015). According to Amoussa et al. (2015), the decrease in the
absorbance measurement determines the assessment of radical scavenging capacity.
The findings of this study indicate that D. grandis exhibited a weaker level of radical
scavenging activity, as evidenced by its I1Cs, value of 303.68 + 0.4 ug/mL. However, the
ICs values reported for D. grandis in this study do not align with those reported by
other researchers. According to the study conducted by Daud et al. (2011) regarding
D. grandis, the researchers reported an 1Cs, value of 16760 pg/mL. In recent study on
methanolic extract of D. grandis leaves also reported an ICs, value of 87550 ug/ml (Mohd
Yunus, 2020). The observed decrease in the reducing capacity of D. grandis in this study
suggests a notable manifestation of antioxidant activity. When the IC;, value is lower
than 50 pg/mL, the antioxidant activity is categorised as being very strong. The level
of antioxidant strength is divided into four levels: very strong (ICs, <50 pg/mL), strong
(ICs0: 50-100 pg/mL), moderate (1Cs0:101-150 pg/mL), and weak (ICsy: 250 — 500 pg/mL)
(Setha et al., 2013; Jumina et al., 2019).

There were variations observed in the IC;, values, total phenolic contents, and
phytochemical contents between the present study and a previous study conducted
on D. grandis. These differences could be attributed to variations in the origin of the
plants, discrepancies in the storage conditions of the samples, and the potential loss
of certain antioxidant compounds during the sample preparation process (Rabeta &
Nur Faraniza, 2013). Furthermore, the observed discrepancies in ICs, values and total
phenolic contents between this study and previous research could be attributed to
variations in the choice of solvent used to extract antioxidant compounds (Rabeta
& Nur Faraniza, 2013). The impact of various drying methods on overall antioxidant
activity has been documented in previous studies (Bernard et al., 2014).

CONCLUSION

The findings from the phytochemical analysis demonstrate that the leaf extracts of D.
grandis possess promising qualities as a viable source of bioactive compounds, which
could be utilised in developing pharmaceutical drugs for contemporary medical
applications. Additional research is necessary to assess the potential of these substances
in terms of their antimicrobial, antihyperglycemic, anti-inflammatory, and antihelminthic
properties. Furthermore, isolating, purifying, and characterising the active constituents
is imperative to facilitate novel and intriguing investigations on the plant.
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