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ABSTRACT

This study aimed to determine the phytochemical constituents and antioxidant properties
of the ethanolic leaf extract of Crassocephalum crepidioides, locally known as Hapon
among the Ayangan community of Ifugao, collected from Barangay Halag, Aguinaldo,
Ifugao, Philippines. The study was completed in May 2025. Fresh leaves were collected,
authenticated, dried, pulverized, and extracted through ethanol maceration. Thin-layer
chromatography (TLC) was used for qualitative phytochemical screening, while the 1,1-
diphenyl-2-picrylhydrazyl (DPPH) radical-scavenging assay was used to assess
antioxidant activity. The percentage of radical-scavenging activity (%RSA) was calculated
based on the absorbance of the control and sample, and the extract’s activity was
compared with that of ascorbic acid as a positive control. TLC results indicated the
presence of carbohydrates, tannins, flavonoids, phenolic compounds, alkaloids, steroids,
and coumarins. Anthraquinones, anthrones, and essential oils were not detected under
the test conditions. The DPPH assay showed that the ethanolic leaf extract had a mean
absorbance of 0.146 £ 0.034 and a radical-scavenging activity of 80.61%, compared with
89.79% for ascorbic acid. These findings provide preliminary evidence of the
phytochemical composition and in vitro antioxidant potential of Hapon leaves. However,
the study was limited to qualitative phytochemical screening and a DPPH assay, without
identifying individual compounds or evaluating other biological activities. Further studies
using advanced analytical methods, different extract concentrations, and additional
biological and safety assessments are recommended to validate the findings and
determine the plant extract’s potential applications.
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INTRODUCTION

Crassocephalum crepidioides (Benth.) S. Moore is a member of the family Asteraceae. It
is commonly found in tropical areas, including parts of Asia and Africa. The plant
commonly grows in disturbed areas such as yards, roadsides, gardens, and agricultural
fields, including rice and corn fields. Its rapid growth and adaptability often cause it to be
regarded as a weed (Silalahi, 2022). Despite this perception, C. crepidioides is also used
as a vegetable and in traditional medicine.

In the Philippines, it is locally known as ebolo, thickhead, or “sapsapon” (Saldo, 2024)
while the Ayangan community of Ifugao refers to it as Hapon. It has soft, succulent stems
that can grow up to one meter in height and produces lobed leaves with a slightly hairy
texture. The stems are green sometimes with purple pigmentation when the plant is young
or when flowering. Its reddish-purple flowers form small clusters, and its lightweight seeds
disperse easily through the wind, allowing it to spread rapidly. Traditionally,
Crassocephalum crepidioides has been used in herbal medicine to manage various
health conditions, including indigestion, stomach ulcers, wounds, boils, burns, and certain
skin problems. Aside from its medicinal uses, the plant is also consumed as a leafy
vegetable in some communities, highlighting its importance as both a food source and a
traditional medicinal plant (Ologe et al., 2023). Its traditional use and accessibility make
it a relevant plant for phytochemical and antioxidant research.

Phytochemicals are naturally occurring plant compounds, including phenolic compounds,
flavonoids, alkaloids, and terpenes, that can exhibit biological activity; qualitative
phytochemical screening is used to identify groups such as alkaloids, flavonoids, tannins,
and phenols in plant materials (Misra et al., 2024; Maheshwaran et al., 2024). Identifying
these groups provides initial information about the chemical composition of a plant and
helps guide further studies on its possible biological effects.

Antioxidants help reduce the effects of free radicals, which are unstable molecules that
may contribute to oxidative stress and cellular damage. Because of this, the antioxidant
activity of plant extracts is commonly evaluated through assays that measure their ability
to scavenge free radicals. Kabir et al. (2021) reported that a methanolic leaf extract of C.
crepidioides showed measurable total phenolic content and DPPH free-radical-
scavenging activity, indicating the presence of antioxidant-related constituents. Similarly,
Devi et al. (2024) investigated the phytochemical constituents and antioxidant potential
of C. crepidioides leaf extracts prepared using different solvents, further demonstrating
the potential of the species as a source of bioactive compounds. More recently,
Lalremruata et al. (2026) reported the presence of several phytochemical groups in
different extracts of C. crepidioides and found that the extracts exhibited antioxidant
activity against DPPH and ABTS radicals. These findings suggest that the plant may
serve as a potential source of natural antioxidant compounds.

Despite these findings, the available literature remains limited regarding the
phytochemical profile and antioxidant properties of the ethanolic leaf extract of locally
collected C. crepidioides, particularly Hapon used by the Ayangan community of Ifugao.
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Thus, findings from studies using other plant sources or extraction solvents may not fully
represent the characteristics of locally collected Hapon leaves. This gap highlights the
need to examine the plant using a standardized ethanolic extraction approach.

This study therefore aimed to conduct phytochemical screening and determine the
antioxidant properties of the ethanolic leaf extract of C. crepidioides. The findings may
provide baseline scientific information on the bioactive compounds and antioxidant
potential of Hapon leaves and may serve as a basis for future studies on their safety,
characterization, and possible food or pharmaceutical applications.

Research Questions

This study aimed to determine the phytochemical constituents and antioxidant properties
of the ethanolic leaf extract of Crassocephalum crepidioides.
Specifically, it sought to answer the following questions:

1. What phytochemical constituents are present in the ethanolic leaf extract of C.
crepidioides as determined through thin-layer chromatography?

2. What is the antioxidant activity of the ethanolic leaf extract of C. crepidioides as
determined using the DPPH radical scavenging assay?

3. What is the percentage of DPPH radical scavenging activity (%RSA) of the
ethanolic leaf extract of C. crepidioides in comparison with the positive control,
ascorbic acid?

METHODOLOGY
A. Collection and Preparation of Plant Material

Fresh leaves of Crassocephalum crepidioides were collected from corn fields in Barangay
Halag, Aguinaldo, Ifugao, Philippines. The plant specimen was authenticated by Agustin
B. Lunag, Associate Professor V of the Department of Plant Science—Crop Science,
College of Agriculture, Nueva Vizcaya State University, on July 30, 2025. Identification
was based on the plant’s observable morphological characteristics.

The collected leaves were washed thoroughly under running tap water and rinsed with
distilled water to remove soil and other impurities. They were cut into small pieces and
air-dried for two weeks. After drying, the leaves were pulverized using a mortar and pestle,
sieved to obtain a uniform particle size, and stored in a clean, airtight container until
extraction and phytochemical analysis.
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Figure 1. Geographical Location of Crassocephalum crepidioides specimen

Figure 2. Full view of Crassocephalum crepidioides specimen
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B. Extraction

The dried and pulverized leaves of Crassocephalum crepidioides were extracted through
maceration using ethanol as the solvent. A 1:10 ratio of plant material to ethanol was
used. Specifically, 166 g of pulverized leaf sample was mixed with 1660 mL of ethanol
and allowed to stand for 48 hours at room temperature. During this period, the ethanol
dissolved the soluble bioactive compounds present in the leaf powder.

After 48 hours, the mixture was filtered using Whatman No. 1 filter paper to separate the
liquid extract from the remaining plant residues. The filtrate was then concentrated by
evaporating the solvent in a water bath maintained at 40—45 °C. The resulting crude
ethanolic leaf extract was collected and stored in a clean, airtight container until it was
used for phytochemical screening and antioxidant analysis.

C. Thin-Layer Chromatography

Thin-layer chromatography (TLC) was used to separate and identify the secondary
metabolites present in the ethanolic leaf extract of Crassocephalum crepidioides. A small
amount of the crude extract was applied to a TLC plate using a capillary tube. The spotted
plate was placed in a developing chamber containing the appropriate mobile phase and
allowed to develop until the solvent front reached the pre-marked line.

After development, the TLC plate was removed, dried, and examined using different
visualizing reagents to detect specific classes of phytochemicals. The reagents used were
sulfuric acid + heat; vanillin—sulfuric acid +heat; alpha-naphthol-sulfuric acid + heat;
methanolic potassium hydroxide; potassium ferricyanide—ferric chloride; Dragendorff's
reagent; antimony (lll) chloride; magnesium acetate + heat; and ninhydrin. The
appearance of characteristic spots or color changes after reagent application indicated
the possible presence of specific secondary metabolites in the extract.

D. DPPH Radical-Scavenging Assay

The antioxidant activity of the Crassocephalum crepidioides ethanolic leaf extract was
evaluated using the 1,1-diphenyl-1-picrylhydrazyl (DPPH) radical-scavenging assay. A
stock solution was prepared by dissolving 24 mg of DPPH in 100 mL of methanol. The
solution was filtered to obtain a clear working solution, and its absorbance was measured
at 517 nm was recorded as 0.973 before the samples were added.

For each test, 3 mL of the DPPH working solution was mixed with 100 uL of the ethanolic
leaf extract. The control consisted of 3 mL of DPPH solution and 100 uL of methanol,
while the positive control contained 3 mL of DPPH solution and 100 uL of ascorbic acid
solution. All mixtures were thoroughly mixed and incubated in complete darkness at room
temperature for 30 minutes. After incubation, the absorbance of each mixture was
measured at 517 nm using a UV-visible spectrophotometer. The leaf extract samples
were analyzed using the designated number of replicates under the same assay
conditions as the control and positive control.
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The percentage of radical-scavenging activity (%RSA) was calculated using the following
equation:

A, — A,

where A represents the absorbance of the control and A represents the absorbance of
the sample or ascorbic acid standard (Baliyan, et al., 2022)

RESULTS AND DISCUSSION
Phytochemical Profiling of Crassocephalum crepidiodes Leaf Extract

Table 1. Thin Layer Chromatography Analysis

Reagent Compound Observed Result Presence/
Used Tested Detection
Napthol- All Violet spot under visible light
sulfuric acid + carbohydrates +
Heat except tetroses
and trioses
Potassium Tannins Dark blue color under visible light +
ferricyanide + Flavonoids Dark blue spots under visible light +
ferric chloride Phenols Blue spots under visible light +
Dragendorff's Alkaloids Orange spots under visible light +
reagent
Antimony (lIl) Flavonoids Yellow spots under visible light +
chloride Steroids Fluorescent spots under visible light +
Metanollic Coumarins Blue spots when exposed to UV light +
potassium Anthraquinones Orange spots under visible light -
hydroxide Anthrones Yellow spots when exposed to UV light -
(KOH-
MetOH)
Preliminary Essential oils Violet spots when exposed to UV light -
Test
(H2SO4+Heat)

Legend: (+) Detected; (-) Not Detected

The TLC screening of Crassocephalum crepidioides leaf extract indicated the presence
of carbohydrates, tannins, flavonoids, phenolic compounds, alkaloids, steroids, and
coumarins, while anthraquinones, anthrones, and essential oils were not detected under
the conditions used. The positive reactions for tannins, flavonoids, and phenolic
compounds are consistent with Devi et al. (2024), who detected these groups in
methanolic and aqueous leaf extracts. However, their ethanolic extract tested negative
for tannins and phenols, indicating that the detected profile can differ with the extraction
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solvent. Similarly, Anindita et al. (2025) reported tannins, flavonoids, and alkaloids in a
70% ethanolic leaf extract, supporting the detection of these groups in the present study.

The positive alkaloid reaction also agrees with Schramm et al. (2021), who demonstrated
the accumulation of the pyrrolizidine alkaloid jacobine in C. crepidioides, although the
present TLC result does not identify this compound specifically. The detection of
flavonoids, tannins, and phenolic compounds is particularly relevant to the antioxidant
component of the study because recent investigations have demonstrated DPPH radical-
scavenging activity in C. crepidioides leaf extracts (Devi et al., 2024; Lalremruata et al.,
2026), providing a basis for considering the present phytochemical findings alongside the
antioxidant results.

Antioxidant Property of Crassocephalum crepidiodes Leaf Extract

Table 2. Absorbance Value in the DPPH Assay (n=5)

Replicate Absorbance (As)
0.170
0.111
0.107
0.171
0.172

AAbhWN -~

Control Absorbance=0.754

The five replicate measurements of the C. crepidioides leaf ethanolic extract showed
closely grouped absorbance values, ranging from 0.107 to 0.172, indicating consistent
results across the DPPH assay. The absorbance values were substantially lower than the
control absorbance of 0.754, suggesting that the extract effectively reduced DPPH
radicals under the tested conditions. This finding indicates the potential antioxidant
activity of the C. crepidioides leaf ethanolic extract.

Table 3. Percentage Radical Scavenging Activity of Crassocephalum crepidiodes
Leaf Extract and Ascorbic Acid

Sample Mean Absorbance + SD % Radical Scavenging Activity
C. crepidiodes leaf extract 0.146 + 0.034 80.61%
Ascorbic Acid 0.077 89.79%

The ethanolic leaf extract of C. crepidioides exhibited 80.61% DPPH radical-scavenging
activity, with a mean absorbance of 0.146 £ 0.034. Although this activity was lower than
that of ascorbic acid (89.79%), the result indicates substantial antioxidant activity of the
plant extract under the tested conditions. This finding is consistent with previous studies
reporting DPPH radical-scavenging activity in C. crepidioides leaf extracts (Kabir et al.,
2021; Rusli et al., 2024). Recent studies have further associated the antioxidant potential
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of the plant with its phenolic and flavonoid constituents (Jahan et al., 2026; Lalremruata
et al., 2026). The lower activity compared with ascorbic acid may be attributed to
differences in the composition and concentration of antioxidant compounds in the crude
plant extract compared with the purified standard. Overall, the findings support the
potential of C. crepidioides leaves as a natural source of antioxidant compounds.

Conclusions

The study concluded that the ethanolic leaf extract of Crassocephalum crepidioides,
locally known as Hapon, contained several phytochemical constituents. Thin-layer
chromatography revealed the presence of carbohydrates, tannins, flavonoids, phenolic
compounds, alkaloids, steroids, and coumarins. However, anthraquinones, anthrones,
and essential oils were not detected under the conditions used in the study. These
findings suggest that the leaves of locally collected C. crepidioides contain diverse
secondary metabolites that may contribute to their biological activity.

The DPPH radical-scavenging assay further showed that the ethanolic leaf extract
exhibited antioxidant activity, with a mean absorbance of 0.146 + 0.034 and a radical-
scavenging activity of 80.61%. Although this value was lower than the 89.79% reported
for ascorbic acid, the extract demonstrated considerable radical-scavenging capacity
under the conditions of the assay. Overall, the findings provide preliminary evidence of
the phytochemical composition and antioxidant potential of C. crepidioides leaves
collected from Barangay Halag, Aguinaldo, Ifugao. These results provide a basis for
further investigation of the plant's chemical constituents, antioxidant activity, and possible
applications.

Recommendations

Based on the findings and limitations of the study, further research is recommended to
gain a deeper understanding of the phytochemical composition and antioxidant properties
of Crassocephalum crepidioides leaves. Future studies may use more specific analytical
methods to identify individual compounds and determine the total phenolic and flavonoid
contents of the extract. Testing different extract concentrations is also recommended to
determine their effects on antioxidant activity and establish the I1C5, value for comparison
with other studies.

Further experiments should be conducted using consistent procedures, appropriate
controls, and additional replicates to verify the antioxidant results. Cytotoxicity
assessment is also recommended to evaluate the potential harmful effects of the
ethanolic leaf extract on cells at different concentrations. Although C. crepidioides is
consumed as a vegetable in some communities, its use as food does not automatically
establish the safety of its concentrated ethanolic extract. Therefore, cytotoxicity testing is
important before considering the extract for potential food-related, nutraceutical, or
pharmaceutical applications. Future studies may also compare plant samples from
different locations and examine how extraction methods affect their phytochemical
composition and antioxidant activity. Further biological and safety assessments are

485

Ignatian International Journal for Multidisciplinary Research Vol 4 No 10 October 2026 www.icceph.com



necessary to establish the extract's potential applications and support conclusions about
its safety and effectiveness.
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procedures were carried out with due care in handling plant materials and chemicals and
in preventing contamination. The findings were recorded and interpreted objectively, and
the results were reported accurately without fabrication or misrepresentation. Academic
integrity was maintained through proper acknowledgment and citation of all sources, and
plagiarism was avoided throughout the preparation of the manuscript. No conflict of
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