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Abstract: This study evaluated the phytochemical profile and antioxidant activity of
ethanolic leaf extracts of Ficus sur and Psidium guajava, two plants widely used in

traditional medicine. Standard AOAC methods were employed for qualitative and
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quantitative phytochemical analyses. Antioxidant potential was assessed using DPPH,
ferric reducing antioxidant power (FRAP), hydrogen peroxide (H,O,), and nitric oxide
(NO) scavenging assays. Screening revealed that both species contained tannins,

flavonoids, alkaloids, saponins, terpenoids, and steroids. Quantitatively, P guajava
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Introduction
Medicinal plants remain an important source of bioactive
compounds for the prevention and management of
various diseases. In recent years, increasing interest has
focused on plant-derived antioxidants because of their
ability to mitigate oxidative stress, a key factor implicated
in the development of chronic diseases such as cancer,
cardiovascular disorders, diabetes, and neurodegenerative
conditions (1-5). The antioxidant potential of medicinal
plants is largely associated with their phytochemical
constituents, particularly phenolic compounds, flavonoids,
tannins, and terpenoids, which can scavenge free radicals,
chelate metal ions, and inhibit oxidative damage (1, 6).
Among the medicinal plants commonly used in
tropical Africa, Ficus sur (Moraceae) and Psidium guajava
(Myrtaceae) have attracted considerable scientific interest
because of their ethnomedicinal relevance and reported
biological activities. F. sur is traditionally used in the
treatment of skin infections, diarrhoea, malaria, and
inflammatory conditions, while P gugjava is widely
employed for managing gastrointestinal disorders,
respiratory infections, and other microbial diseases (7).
Previous phytochemical investigations have identified
diverse bioactive constituents in both plants, including

outperformed F. sur in total phenolics (123.79 mg GAE/g), flavonoids (95.06 mg
QE/g), and alkaloids (88.91 mg AE/g). However, at 1.0 mg/mL, F. sur demonstrated
greater FRAP (2.19 umol Fe?'/g) and DPPH scavenging (60.21%), while P guajava
exhibited superior H,O, (61.18%) and NO (70.85%) scavenging activities. L-ascorbic
acid showed the highest overall activity. In conclusion, both extracts possess
significant antioxidant properties, supporting their traditional uses and highlighting
their potential for pharmaceutical and nutraceutical formulations.

flavonoids, phenolic acids, tannins, and terpenoids, which
are believed to contribute to their antioxidant, anti-
inflammatory, and antimicrobial properties (8-10).

Although numerous studies have independently
reported the phytochemical composition and antioxidant
activities of F sur and P guajava, direct comparisons
between the two species are scarce (11, 12). Existing
studies often differ in extraction procedures, analytical
methods, plant sources, and experimental conditions,
making it difficult to accurately determine their relative
phytochemical richness and antioxidant efficacy (13).
Consequently, the relationship between differences in
phytochemical composition and the corresponding
antioxidant performance of these plants remains
insufficiently understood.

A comparative evaluation of these species under
identical experimental conditions is scientifically important
because it provides a more reliable assessment of how
variations in phytochemical profiles influence antioxidant
activity. Such information may facilitate the identification
of plant species with superior antioxidant potential and
support their development as natural sources of
therapeutic and nutraceutical agents. Therefore, the
present  study  comparatively  investigated  the
phytochemical constituents and antioxidant activities of F.
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sur and P guajava leaf extracts, with the aim of elucidating
the association between their phytochemical composition
and antioxidant capacity and identifying the species with
greater potential for antioxidant-based applications.

Methodology

Collection, Identification and Preparation of
Plant Extracts

Fresh leaves of F. sur and P guajava were collected from
Amassoma, Bayelsa State, Nigeria. The plants were
authenticated by Prof. Inetiminebi Arrow Ogidi,
Department of Plant Science, Niger Delta University,
Bayelsa State, Nigeria. Voucher specimens (NDUP/24/11
and NDUP/24/12 for F. sur and P guajava, respectively)
were deposited in the Herbarium Unit of Niger Delta
University, Wilberforce Island, Bayelsa State, Nigeria.

The leaves were washed, air-dried under shade at
room temperature (25-28 °C) for two weeks, and
pulverized into coarse powder using a laboratory grinder.
Five hundred g (500 g) of each powdered sample was
macerated in 2 L of absolute ethanol for 72 h with
intermittent agitation. The mixtures were filtered through
cheesecloth followed by Whatman No. 1 filter paper. The
filtrates were concentrated under reduced pressure using a
rotary evaporator at 50 °C and further dried to constant
weight. The % extraction yield was calculated according to
the equation: Extraction Yield (%) = (Weight of dried
extract / Weight of powdered plant material) x 100. The
dried extracts were stored at 4 °C until analysis. Working
solutions were prepared by dissolving the extracts in
distilled water to the required concentrations.

Phytochemical Analysis

Qualitative Phytochemical Screening

The phytochemical assays were used to screen for
bioactive chemical components in the F. sur and P. guagjava
leaf samples that were under research. All of these tests
adhered to the predetermined procedures that had been
described before (14, 15).

Quantitative Phytochemical Analysis

Total Tannin Content (TTC): TTC was estimated using a
Folin and Ciocalteu method that was significantly
modified. The Folin Phenol reagent, 3.8 mL of distilled
water, and 0.25 mL of a solution containing 35% sodium
carbonate were included in a 0.5 mL mixture of F. sur and
P guagjava leaves. The absorbance was determined at a
wavelength of 725 nm. Standard solutions were produced
by diluting tannic acid in a range of 0 to 0.5 mg/mL. The
quantity of tannins in a sample is frequently expressed in
milligrammes of tannic acid per mL (16).

Total Alkaloid Content (TAC): Full alkaloid
concentration was determined were one millilitre (1 mL) of
F. sur and P. gugjava leaves was dissolved in a solution of
10 % acetic acid in ethanol in a 40 mL volume. The mixture
was subsequently covered and not handled for a period of
four h. The filtrate was subsequently concentrated using a
water immersion until it was only a quarter of its original
volume. The sample was treated with concentrated
ammonium  hydroxide in small increments until
precipitation was complete. The solution was allowed to
settle before the precipitate formed was removed using a
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diluted ammonium hydroxide solution. The precipitate was
subsequently filtered, after which the remaining material
was dried and weighed (17).

Total Flavonoid Content (TFC): The total flavonoid
content was quantified through the use of the aluminium
chloride method. The concentrated leaves of F. sur and P,
guajava were combined with a solution of sodium
bicarbonate, distilled water, and an AICl; solution after
they had been left to sit for six min. To accomplish the final
volume, a solution of distilled water and NaOH was added
to the mixture after it was allowed to sit undisturbed for 6
min. The liquid was placed aside after receiving an
additional 15 min of vigorous vortexing. The optical
density of the mixture was ascertained at 510 nm.
Quercetin was employed as a reference compound to
ascertain the total flavonoid content. The results were
expressed as milligrammes per gramme of the sample,
which is the quercetin equivalent, and the total flavonoids
were measured using a standard curve (14).

Total Saponin Content (TSC): Measurements were
conducted to determine the total saponin content. The
reaction mixture consisted of 2 mL of 8% (w/v) vanillin
solution prepared in ethanol, 2 mL of 72% sulphuric acid,
and 2 mL of 80% methanol. After thorough mixing, 1 mL
of the leaf extract sample was added to the mixture. The
resulting solution was heated in a water bath at 60 °C for
10 min and then allowed to cool to room temperature.
Absorbance was subsequently measured at 554 nm
against a reagent blank. Diosgenin was used as the
reference standard, and the results were expressed as
diosgenin equivalents (15).

Total Phenolic Content (TPC): The total phenolic
content was determined by incubating 0.1 mL of the plant
extract with 0.5 mL of Folin-Ciocalteu reagent at room
temperature for 3 min. Subsequently, 2 mL of 20% sodium
carbonate solution was added, and the mixture was
heated in a boiling water bath for 1 min. The resulting blue
colour was measured at 650 nm using a
spectrophotometer. Gallic acid was used as the reference
standard for the preparation of the calibration curve (15).

Assay Validation and Quality Control

For all quantitative phytochemical assays, calibration
curves were prepared using appropriate reference
standards. Linearity was assessed using the coefficient of
determination (R?, with values > 0.99 considered
acceptable. All measurements were performed in triplicate
and reagent blanks were included to correct for
background absorbance. Instrument calibration was
verified prior to analysis, and intra-assay precision was
evaluated by calculating the relative standard deviation
(RSD), which was maintained below 5%.

Antioxidant Activity Assays
The antioxidant capacity of the ethanolic extracts was
evaluated by several in vitro experiments (17, 19).

DPPH Radical Scavenging Activity: The free radical
scavenging activity of the extracts was evaluated using the
DPPH assay. A 0.1 mM DPPH solution was prepared in
methanol. Subsequently, 2 mL of the DPPH solution was
mixed with 1 mL of the extract at concentrations ranging
from 0.2 to 1.0 mg/mL. The mixture was incubated in the
dark at room temperature for 30 min, after which the
absorbance was measured at 517 nm using a UV-Vis
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spectrophotometer. The % inhibition was calculated using
the Equation 1, where the absorbance of DPPH solution
without is extract and is the absorbance of the extract-
DPPH mixture.

Ferric Reducing Antioxidant Power (FRAP) Assay: A
mixture containing 1 mL of extract, 2.5 mL of 0.2 M
phosphate buffer (pH 6.6), and 2.5 mL of 1% potassium
ferricyanide was used for the FRAP assay. The mixture was
incubated at 50 °C for 20 min, after which 2.5 mL of 10%
trichloroacetic acid was added. The solution was
centrifuged at 3000 rpm for 10 min, and the resulting
supernatant was mixed with 2.5 mL of distilled water and
0.5 mL of 0.1% ferric chloride. Absorbance was measured
at 700 nm. Higher absorbance indicated greater reducing
power.

Hydrogen Peroxide (H.0;) Scavenging Assay: A 4
mM H,O, solution was prepared in phosphate buffer (pH
7.4). One millilitre of the extract was mixed with 2 mL of
the H,O, solution and allowed to incubate at room
temperature for 10 min. Absorbance was then measured at
230 nm. The % inhibition was calculated using the same
formula employed in the DPPH assay.

Nitric Oxide (NO) Scavenging Assay: Nitric oxide
(NO) scavenging activity was evaluated using sodium
nitroprusside. A mixture containing 1 mL of the extract
and 1 mL of 10 mM sodium nitroprusside was incubated at
25 °C for 2 h. Following incubation, 1 mL of Griess reagent
was added, and the absorbance was measured at 546 nm.
The % inhibition was calculated using the same formula
employed in the DPPH assay.

Acontrol - Asample

% Inhibition = x 100%

Acontrol
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Determination of ICs, Values

The half maximal inhibitory concentration (ICso) values for
DPPH, hydrogen peroxide, and nitric oxide scavenging
assays were determined from concentration-response
curves generated using extract concentrations of 0.2-1.0
mg/mL. 1Cso values were obtained by nonlinear regression
analysis and expressed as mg/mL. Lower ICso values were
interpreted as higher antioxidant potency.

Statistical Analysis

All experiments were performed in triplicate and results
are presented as mean + standard error of the mean
(SEM). Statistical analyses were conducted using GraphPad
Prism version 10.0 (GraphPad Software Inc. , San Diego,
CA, USA).

Differences among groups were evaluated using one-
way analysis of variance (ANOVA) followed by Tukey's
multiple comparison post hoc test. Statistical significance
was established at p < 0.05. Different superscript letters in
tables indicate significant differences between means.

Ethical Considerations
This study adhered to ethical research guidelines, ensuring
plant collection and extraction methods were
environmentally sustainable. No human or animal subjects
were involved in the study.

Results and Discussion

Phytochemical Analysis of P guajava and F. sur
Qualitative phytochemical results (Table 1) of both P

Table 1. Qualitative phytochemical constituents of Psidium guajava and Ficus sur.

Phytochemicals

Tannins ++
Flavonoids ++
Alkaloids ++
Saponins +++
Terpenoids ++
Steroids ++

Reducing sugar -

Key: +++: abundant, ++: moderate, +: trace, -: absent

Psidium guajava

Table 2. Quantitative phytochemical constituents of Psidium guajava and Ficus sur.

Phytochemicals

Total phenolics (mg GAE/qg)

Flavonoids (mg QE/qg) 95.06 + 0.952
Alkaloids (mg AE/g) 88.91 + 1.02°
Saponins (mg/100 g) 48.82 + 1.282
Tannins (mg GAE/qg) 31.35 + 1.802

Psidium guajava

123.79 + 2.36°

(Eq. 1)

Ficus sur

++

+

+

++

+

+

+
Ficus sur p-value
104.40 + 3.47° <0.05
39.68 + 1.34° <0.05
58.78 + 1.37° <0.05
32.11 £ 1.20° <0.05
31.35 + 1.80° >0.05

Key: Values are presented as mean + SEM of triplicate determinations. Values with different superscript letters within the

same row are significantly different at p < 0.05.
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guajava and F. sur showed the presence of tannins.
Flavonoids and alkaloids were more abundant in P
guajava while F. sur had trace amounts. Saponins were
highly abundant in P guagjava but only moderately present
in F. sur. Terpenoids and steroids were moderately present
in P guajava, but only in trace amounts in F. sur. Reducing
sugars were absent in P guajava but present in F sur.
Table 2 depicts the quantitative phytochemical results
where P guagjava had a higher concentration of all
quantified phytochemicals compared to F. sur, except for
tannins, which were equal in both species (31.35 mg
GAE/qg). Total phenolics were higher in P guajava (123.79
mg GAE/g) compared to F sur (1044 mg GAE/g). P
guajava contained more than double the amount of
flavonoids (95.06 mg QE/g vs. 39.68 mg QE/g) in F. sur.
Alkaloid content in P guajava (88.91 mg AE/g) was higher
than F. sur (58.78 mg AE/g). Saponins were also higher in P
guajava (48.82 mg/100g) compared to F sur (32.11
mg/100g).

Phytochemicals in plants play a crucial role in their
therapeutic and medicinal properties. This study examined
the qualitative and  quantitative = phytochemical
composition of F sur and P guajava, emphasizing the
varying levels of bioactive compounds present in the two
plant species. These findings provide insight into the
potential pharmacological, antibacterial, and antioxidant
properties of the plants. The qualitative analysis (Table 1)
revealed the presence of tannins in both P guajava and F.
sur, compounds known for their astringent properties and
ability to neutralize free radicals (20). F. sur contained low
levels of flavonoids and alkaloids, whereas P gugjava
exhibited significantly higher concentrations of these
compounds. Flavonoids are well known for their anti-
inflammatory and antioxidant activities, as well as their
roles in cardiovascular protection and immune regulation
(21). Alkaloids have also been reported to possess
important pharmacological activities, including anti-
cancer, anti-malarial, and analgesic effects (22).

F. sur contained moderate levels of saponins, whereas
P guajava exhibited significantly higher levels. Saponins
have been reported to possess cholesterol-lowering,
antimicrobial, and immune-stimulating properties (23). In
addition, terpenoids and steroids were present in
substantial amounts in P guagjava but occurred only in
minimal quantities in F. sur. These compounds are known
to exhibit anti-inflammatory and cytotoxic activities (24).
Furthermore, reducing sugars were detected in F. sur but
were absent in P gugjava, and these differences may
influence metabolic processes and the prebiotic potential
of the plants (25).
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Table 2 presents quantitative data that further
corroborate the variations observed in the qualitative
analysis. Apart from tannins, which were present at the
same concentration in both species (31.35 mg GAE/qg), P
guajava exhibited higher levels of the other assessed
phytochemicals than F. sur. Tannins have been reported to
contribute to gastrointestinal health, reduce inflammation,
and exhibit antibacterial properties (26). P guajava showed
a higher total phenolic content (123.79 mg GAE/qg) than F.
sur (1044 mg GAE/qg), indicating stronger antioxidant
potential. Phenolic compounds are known to reduce
oxidative stress and lower the risk of chronic diseases such
as cancer and cardiovascular disorders (27). The higher
flavonoid content observed in P guagjava (95.06 mg QE/qg)
compared with F. sur (39.68 mg QE/g) further supports its
enhanced antioxidant and anti-inflammatory properties
(28).

P guajava also exhibited a higher alkaloid content
(88.91 mg AE/g) than F. sur (58.78 mg AE/g), suggesting
greater therapeutic potential (29). Alkaloids have been
associated with anti-diabetic, neuroprotective, and
antimicrobial activities (30). In addition, the higher saponin
content of P gugjava (48.82 mg/100 g) compared with F.
sur (32.11 mg/100 g) may contribute to its superior
haemolytic, anti-inflammatory, and cholesterol-lowering
properties (31).

P guajava has long been used in traditional medicine,
largely because of its abundance of bioactive compounds.
Previous studies have demonstrated that its high flavonoid
and phenolic contents contribute significantly to its
antioxidant and antibacterial activities (32-34). Similarly, F.
sur has been recognized for its medicinal properties,
particularly in the treatment of inflammatory conditions
and microbial infections. However, its therapeutic efficacy
may be comparatively lower or dependent on the
synergistic effects of multiple phytochemicals because of
its lower phytochemical content relative to P guajava.

Antioxidant Activities of F. sur and P. guajava

At all concentrations, F. sur demonstrated stronger DPPH
radical scavenging activity than P guajava, with 60.21 %
inhibition at 1.0 mg/mL compared with 53.23 % inhibition,
while L-ascorbic acid exhibited the highest activity (71.84
% inhibition). Similarly, £ sur showed greater ferric ion-
reducing power (2.19 pymol Fe?'/g extract) than P guajava
(1.58 pmol Fe*'/g extract), although L-ascorbic acid
remained the most effective (4.13 pmol Fe®/g extract). In
contrast, P guajava demonstrated higher hydrogen
peroxide scavenging activity (61.18 % inhibition) than F.
sur (55.02 % inhibition), with L-ascorbic acid again

Table 3. DPPH scavenging activities of Psidium guajava and Ficus sur.

Concentration (mg/mL) Ficus sur Psidium guajava L-Ascorbic acid p-value
0.2 15.27 + 0.50° 11.10 = 1.02° 14.02 + 0.39¢ <0.05
04 21.85 £ 1.30° 16.93 + 0.80¢ 25.17 + 0.94° <0.05
0.6 3579 + 0.74° 29.79 + 1.29¢ 42.17 + 0.482 <0.05
0.8 48.35 + 0.44° 46.10 £ 0.75¢ 58.35 + 0.222 <0.05
1.0 60.21 + 0.49° 53.23 + 0.38¢ 71.84 + 0.50° <0.05

Key: Values are presented as mean + SEM of triplicate determinations. Values with different superscript letters within the

same row are significantly different at p < 0.05.
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exhibiting the highest activity (76.32 % inhibition). For
nitric oxide scavenging activity, P guagjava also
outperformed F. sur, achieving 70.85 % inhibition at 1.0
mg/mL, whereas F. sur recorded 51.66 % inhibition, while
L-ascorbic acid showed the highest activity (78.82 %
inhibition). Overall, F. sur exhibited stronger DPPH radical
scavenging activity and ferric reducing power, whereas P,
guajava was more effective in hydrogen peroxide and
nitric oxide scavenging activities. L-ascorbic acid
consistently demonstrated the strongest antioxidant
potential across all assays (Tables 3-6). These variations
suggest that the two species possess distinct profiles of
bioactive compounds that selectively interact with
different radical species and reactive oxygen pathways.

ETFLIN Portfolio

IC5, Values of Antioxidant Assays

The estimated ICso values for DPPH, hydrogen peroxide,
and nitric oxide scavenging activities are presented in
Table 7. Lower ICso values indicate greater antioxidant
potency. L-ascorbic acid exhibited the strongest
antioxidant activity across all assays. Among the plant
extracts, F. sur showed slightly stronger DPPH scavenging
activity than P guajava, whereas P. guajava demonstrated
superior hydrogen peroxide and nitric oxide scavenging
activities.

A crucial approach for evaluating the bioactivity of
plant extracts is the assessment of their antioxidant
activity. Oxidative stress is particularly important because
it contributes to the development of several chronic

Table 4. Ferric reducing antioxidant power (FRAP) activities of Psidium guajava and Ficus sur.

Concentration (mg/mL) Ficus sur Psidium guajava L-Ascorbic acid p-value
0.2 0.81 + 0.01® 0.62 + 0.01¢ 1.76 + 0.01° <0.05
04 1.18 + 0.02° 0.79 + 0.01¢ 2.04 + 0.012 <0.05
0.6 1.62 + 0.03° 0.97 + 0.01¢ 2.93 + 0.022 <0.05
0.8 1.89 + 0.01° 123 + 0.01¢ 3.48 + 0.032 <0.05
1.0 2.19 + 0.02° 1.58 + 0.02¢ 413 £ 0.01° <0.05

Key: Values are presented as mean + SEM of triplicate determinations. Values with different superscript letters within the

same row are significantly different at p < 0.05.

Table 5. Hydrogen peroxide scavenging activities of Psidium guajava and Ficus sur.

Ficus sur

Concentration (mg/mL) Psidium guajava L-Ascorbic acid p-value
0.2 24.72 £ 1.14¢ 28.03 + 0.48° 44.28 + 0.94° <0.05
04 30.81 + 1.06 35.53 £ 0.34° 58.09 + 0.632 <0.05
0.6 40.30 + 0.78¢ 43.96 + 0.62° 64.93 + 0.67° <0.05
0.8 49.43 + 0.86¢ 55.88 + 1.31° 73.97 £ 0.84° <0.05
1.0 55.02 + 1.30¢ 61.18 + 0.66° 76.32 + 0.43° <0.05

Key: Values are presented as mean + SEM of triplicate determinations. Values with different superscript letters within the

same row are significantly different at p < 0.05.

Table 6. Nitric oxide (NO) scavenging activities of Psidium guajava and Ficus sur.

Concentration (mg/mL) Ficus sur Psidium guajava L-Ascorbic acid p-value
0.2 36.08 + 0.63¢ 4142 + 0.84° 52.14 + 0.632 <0.05
04 43.34 + 0.34¢ 51.71 + 0.56° 60.69 + 0.64° <0.05
0.6 50.25 + 0.77¢ 58.31 + 0.23° 65.32 £ 0472 <0.05
0.8 54.96 + 0.74¢ 64.95 + 0.27° 71.14 £ 0.66° <0.05
1.0 51.66 + 1.15¢ 70.85 + 1.06° 78.82 + 1.29° <0.05

Key: Values are presented as mean + SEM of triplicate determinations. Values with different superscript letters within the

same row are significantly different at p < 0.05.

Table 7. Estimated ICso values of F. sur, P guajava, and L-ascorbic acid.

Sample DPPH IC;s, (mg/mL)
F. sur 0.83
P. guajava 0.91
L-Ascorbic acid 0.70

HzOz |C5o (mg/mL)

NO IC5o (mg/mL)

0.82 0.59
0.70 0.37
0.28 0.19
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Figure 1. DPPH scavenging activity of Ficus sur, psidium
guajava, and l-ascorbic acid.
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Figure 2. Ferric reducing antioxidant power activity of
Ficus sur, Psidium guajava, and L-Ascorbic Acid.
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Figure 3. Hydrogen peroxide scavenging activity of Ficus
sur, Psidium guajava, and L-Ascorbic Acid.

diseases, including cancer, cardiovascular diseases, and
neurological disorders. However, it should be noted that
antioxidant activity observed in in vitro systems does not
directly translate to in vivo therapeutic effects due to
physiological  limitations such as  bioavailability,
metabolism, and cellular uptake. The present study
evaluated the antioxidant potential of P guagjava and F. sur
using four different assays: DPPH radical scavenging
activity, ferric reducing antioxidant power (FRAP),
hydrogen peroxide scavenging activity, and nitric oxide
(NO) scavenging activity. The findings demonstrated that
both plant extracts possess measurable antioxidant
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properties, although their relative efficacies differed from
that of the standard antioxidant, L-ascorbic acid.

The DPPH assay is a widely used method for
evaluating free radical scavenging activity. This assay
measures the ability of antioxidants to stabilize DPPH free
radicals through the donation of electrons or hydrogen
atoms (35). F sur exhibited greater DPPH scavenging
activity than P guagjava at all tested concentrations (Table
3 and Figure 1). At a concentration of 1.0 mg/mL, the
inhibition values for F. sur and P. guajava were 60.21% and
53.23%, respectively. However, neither extract exhibited
activity comparable to that of L-ascorbic acid, which
showed 71.84 % inhibition. The stronger DPPH scavenging
activity of F sur may be attributed to its phytochemical
composition, particularly its flavonoid and alkaloid
contents (Table 1). Flavonoids are recognized as potent
radical scavengers, while alkaloids exhibit antioxidant
activity through metal chelation and free radical
neutralization (21, 29). Although P gugjava possessed
higher total phenolic and flavonoid contents, its slightly
lower DPPH activity compared with F. sur may reflect the
complexity of antioxidant mechanisms, including
synergistic ~ or  antagonistic  interactions  among
phytochemicals rather than total concentration alone (27).

The FRAP assay evaluates the electron-donating
capacity of antioxidants by measuring their ability to
reduce ferric ions (Fe3") to ferrous ions (Fe?"). L-ascorbic
acid demonstrated the highest FRAP activity across all
tested concentrations, with a value of 4.13 pmol Fe*'/g
extract at 1.0 mg/mL (Table 4 and Figure 2). At the
highest concentration examined, F. sur exhibited greater
FRAP activity (2.19 pumol Fe?'/g extract) than P guajava
(1.58 umol Fe*'/g extract). These findings suggest that F.
sur possesses a relatively stronger reducing capacity,
consistent with its DPPH activity. However, FRAP reflects
only electron transfer potential under acidic conditions
and does not fully represent antioxidant behavior in
biological systems (33). Therefore, results should be
interpreted as chemical reducing capacity rather than
direct biological efficacy.

Hydrogen peroxide (H,O,) can generate hydroxyl
radicals after penetrating cell membranes, thereby causing
cellular damage (33). Consequently, the ability of plant
extracts to scavenge H,O, may help reduce oxidative
stress under in vitro conditions. As shown in Table 5 and
Figure 3, P gugjava demonstrated stronger H,0,
scavenging activity than F. sur. At 1.0 mg/mL, P. guagjava
and F. sur exhibited inhibition values of 61.18% and
55.02%, respectively, whereas L-ascorbic acid showed the
highest activity (76.32%). The enhanced H,O, scavenging
activity of P guajava may be associated with its higher
levels of total phenolics and saponins, which contribute to
redox modulation and radical neutralization (34). However,
H.O, assays in vitro do not account for enzymatic
antioxidant systems (e. g. , catalase, glutathione
peroxidase) present in living organisms, which significantly
influence oxidative stress responses (34).

Nitric oxide plays a dual role in biological systems.
Although it functions as an important signaling molecule,
excessive NO production contributes to inflammatory
disorders and tissue damage. The NO scavenging assay
evaluates the ability of plant extracts to mitigate NO-
related oxidative stress under chemical conditions. As
presented in Table 6 and Figure 4, P guajava exhibited
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Figure 4. Nitric Oxide (NO) scavenging activity of Ficus sur,
Psidium guajava, and L-Ascorbic Acid.

significantly greater NO scavenging activity than F. sur at
all tested concentrations. At 1.0 mg/mL, P guajava showed
70.85% inhibition, whereas F sur exhibited 51.66%
inhibition. L-ascorbic acid demonstrated the highest
activity (78.82%). The superior NO scavenging activity of P
guajava may be associated with its high flavonoid content,
as flavonoids are known to modulate nitric oxide
production and scavenge reactive nitrogen species (35).
Nevertheless, in vitro NO scavenging assays do not reflect
enzymatic regulation of nitric oxide synthase in biological
systems (36).

The comparative analysis of the antioxidant assays
revealed distinct differences in the radical scavenging
capacities of P gugjava and F. sur. Whereas F sur
demonstrated stronger DPPH radical scavenging activity
and ferric reducing power, P. guajava exhibited superior
hydrogen peroxide and nitric oxide scavenging activities.
These variations suggest that different antioxidant
mechanisms predominate in each plant species and are
influenced by their specific phytochemical compositions.
However, the present study did not isolate or characterize
individual bioactive compounds; therefore, attributing
activity to specific phytochemical classes remains
inferential rather than causal (37).

The 1Cso values further supported the concentration-
dependent antioxidant activities observed in the extracts.
The lower ICso values obtained for P guajava in the
hydrogen peroxide and nitric oxide assays suggest a
greater relative potency in these systems. However, ICso
values derived from in vitro assays should be interpreted
strictly as comparative indicators of chemical activity and
not as direct measures of pharmacological or therapeutic
effectiveness.

Study Limitations

It is important to acknowledge that this study was limited
to in vitro chemical assays, which do not fully replicate
physiological conditions such as metabolism, absorption,
and bioavailability in living systems. Crude extracts were
used rather than purified compounds, which limits the
ability to identify the specific bioactive constituents
responsible for the observed antioxidant effects.
Furthermore, only two plant species were investigated,
which restricted the possibility of conducting broader
statistical analyses such as correlation between
phytochemical content and antioxidant activity. Therefore,
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the findings were interpreted as preliminary evidence of
antioxidant potential rather than definitive indicators of in
vivo biological or therapeutic efficacy.

Conclusion

This study demonstrated that both F sur and P guajava
possess significant phytochemical constituents and
antioxidant activities, thereby supporting their traditional

medicinal applications. Qualitative and quantitative
phytochemical analyses revealed the presence of
important bioactive compounds, including tannins,

flavonoids, alkaloids, saponins, terpenoids, and steroids in
both plant species. However, P. guajava generally exhibited
higher concentrations of most phytochemicals, particularly
total phenolics, flavonoids, alkaloids, and saponins,
suggesting a greater reservoir of bioactive compounds.

The antioxidant assays further demonstrated notable
differences in the mechanisms of antioxidant action
between the two species. F. sur exhibited stronger DPPH
radical scavenging activity and ferric reducing antioxidant
power, indicating a greater electron-donating and free
radical neutralizing capacity. In contrast, P guajava showed
superior hydrogen peroxide and nitric oxide scavenging
activities, suggesting enhanced efficiency in neutralizing
reactive oxygen and nitrogen species. Nevertheless, L-
ascorbic acid consistently exhibited the highest
antioxidant activity across all assays, serving as an effective
standard reference.

Overall, the findings indicate that both F sur and P
guajava are promising natural sources of antioxidants with
potential therapeutic value in the prevention and
management of oxidative stress-related diseases. The
observed antioxidant activities may be attributed to the
synergistic effects of their phytochemical constituents.
These results highlight the potential application of the two
plant species in pharmaceutical, nutraceutical, and
functional food formulations. Further studies are
recommended to isolate and characterize the specific
bioactive compounds responsible for these activities and
to evaluate their mechanisms of action and safety profiles
in vivo.

Abbreviations

AOAC = Association of Analytical Chemists; DPPH = 2, 2-
Diphenyl-1-picrylhydrazyl; FRAP = Reducing antioxidant
power; H,O, =Hydrogen peroxide scavenging, NO = Nitric
oxide; TTC = Total Tannin Content, TAC = Total alkaloid
content; TFC = Total Flavonoid Content; TSC = Total
Saponin Content; TPC = Total Phenolic Content; SEM =
Standard error of mean; ANOVA = Analysis of variance;
ROS = Reactive oxygen species; RNS = Reactive nitrogen
species.
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