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ABSTRACT

Background: Cancer remains a major global health challenge. This study
explores the potential of Leucaena leucocephala seed extract for its diverse
medicinal properties, particularly its anticancer and antimicrobial effects, with a
focus on combating antibiotic-resistant. Staphylococcus aureus Obijective: to
evaluate the therapeutic potential of Leucaena leucocephala seeds as a
prospective source of anticancer, antimicrobial, and antioxidant agents.
Methodology: Seeds of Leucaena leucocephala were collected from Babylon
Governorate, Irag, and extracted using a modified Harborne method. The
alcoholic extract was tested for cytotoxicity against A431 (skin cancer) and
HEK293 (normal kidney) cell lines using the Crystal Violet assay. Fatty acid
composition was analyzed through Soxhlet extraction, FAME conversion, and gas
chromatography. Antioxidant activity was assessed via the DPPH assay, and
functional groups were identified using FTIR analysis. Antimicrobial activity
against S. aureus was evaluated using spread-plate and well diffusion methods.
Results: The alcoholic seed extract showed significant antioxidant, anticancer
(specifically against A431 cells at high concentrations), and antibacterial activity
against S.aureus, while sparing normal HEK293 cells. FTIR analysis indicated the
presence of flavonoids and other key functional groups. Linoleic acid was
identified as the predominant fatty acid. Notably, the crude extract exhibited a
synergistic antimicrobial effect, as isolated components such as fatty acids and
vitamin E showed no significant activity on their own. Conclusion: Leucaena
leucocephala seed extract demonstrates promising therapeutic potential as a
natural source of antioxidant, anticancer (especially against A431 skin cancer
cells), and antimicrobial agents targeting S. aureus. The observed bioactivities
appear to rely on a synergistic interaction among the extract’s constituents.

INTRODUCTION

Cancer constitutes a major global health challenge
and remains a leading cause of mortality in both
developed and developing countries2. Over the past
several decades, approximately 200 new chemical
compounds have been approved for cancer treatment,
with nearly half derived from naturally occurring
molecules that have been structurally modified to
enhance their safety and efficacy®. The exploration of
natural sources—particularly medicinal plants—for
potential anticancer agents offers a promising and
effective strategy for the development of novel
therapeutic drugs. This has, in turn, intensified interest
in the study of plants as valuable sources of medicinal
compounds. One such plant of interest is L.
leucocephala, a leguminous species native to tropical
regions, including Central Kalimantan, Indonesia. In
addition to its therapeutic potential in cancer treatment,
L. leucocephala has diverse applications. Its seeds,
which contain more than 5.5% fat, are used in cooking
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and are rich in key fatty acids such as palmitic, behenic,
stearic, oleic, lignoceric, and linoleic acids. Moreover,
the seeds have been traditionally used as a coffee
substitute*. L. leucocephala has been reported to exhibit
a wide range of pharmacological properties, including

antimicrobial, anthelmintic, antibacterial,
antiproliferative, antidiabetic, anticancer, cancer-
preventive, diuretic, anti-inflammatory, antioxidant,
antitumor, antihistaminic, nematicidal, pesticidal,
antiandrogenic, hypocholesterolemic, and
hepatoprotective  activities®. Its  anticancer and

antiproliferative effects have been attributed to
polysaccharides present in the seed gum®. It is also
important to consider bacterial infections in the broader
context of human health. S. aureus, though commonly
found as part of the natural human flora, poses a
significant threat as a persistent and opportunistic
pathogen. Its ability to evade the immune system and its
increasing resistance to multiple antibiotics make it
particularly difficult to treat with conventional
therapies’.
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Taxonomical Classification of Leucaena leucocephala
= Kingdom: Plantae
= Order: Fabales
= Family: Fabaceae
= Subfamily: Caesalpinioideae
= Genus: Leucaena
= Species: Leucaena leucocephala

B

Fig. 1: A) Seed of Leucaena leucocephala. B)
Alcoholic extract of Leucaena leucocephala seeds

METHODOLOGY

Plant Material

Seeds of Leucaena leucocephala were used in this
study.
Preparation of L. leucocephala Seed Extracts

Mature seeds of L. leucocephala were collected from
Babylon Governorate, Irag. The extract was prepared
following a modified version of Harborne’s method?®.
Briefly, 20 g of ground seeds were weighed and soaked
in 200 mL of 75% ethyl alcohol in a 1-liter beaker. The
mixture was kept in a cool place for 24 hours with
intermittent shaking for 30 minutes. After the soaking
period, the mixture was heated in a water bath at 100°C
and then allowed to cool for an additional 24 hours. It
was subsequently filtered through medical gauze and
centrifuged to remove particulates. The resulting
supernatant was collected and dried using either an oven
or a thermal fan until a dry powder was obtained. The
final extract was stored in plastic containers at 4°C for
future use®.
Cytotoxicity Assay

The cytotoxicity assay was conducted to evaluate the
effects of L. leucocephala seed extracts and their
combinations on A31 and HEK293 cell lines. The
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cytotoxicity of isolated compounds was assessed using a
modified version of the tetrazolium-based colorimetric
(MTT) assay. Cells were incubated with various
concentrations of the test compounds for five days. A
positive control (berberine chloride) was included
alongside untreated cells and cell-free controls. At the
end of the incubation period, cells were washed, and
fresh Minimum Essential Medium (MEM) was added
prior to the addition of MTT reagent. After incubation
with MTT, the medium was removed, and dimethyl
sulfoxide (DMSQO) was added to solubilize the resulting
formazan crystals. The plates were then incubated
further to ensure complete solubilization. Absorbance
was measured at 570 nm using a microplate reader to
determine the extent of MTT reduction. Wells
containing only medium and MTT served as blanks for
baseline correction. The LCso values (lethal
concentration at 50%) were determined as the
concentration of the extract or compound that caused a
50% reduction in absorbance relative to untreated
control cells. Each treatment was performed in six
replicates, and the entire experiment was repeated three
times to ensure accuracy and reproducibility. It was
noted that some compounds, particularly antioxidants,
could react with MTT in the absence of cells, leading to
color development. Therefore, cell-free wells were also
included to detect and control for non-specific reactions.
Additionally, microscopic examination of the cells was
conducted before washing and MTT addition to assess
the presence of any cytopathic effects®.
Preparation of leucaena leucocephala stock solution

A stock solution of L.leucocephala seed extract was
prepared at a concentration of 1 mg/mL. This stock
solution was used to prepare a series of serial dilutions
for experimental use. The solution remains stable when
stored at a temperature between 2-8°C.
Preparation of A31 and Hek293Cell Line for
Cytotoxicity Assay

Frozen A31 and HEK?293 cell lines were thawed and
propagated in 25 mL culture flasks using a complete
growth medium supplemented with 10% fetal bovine
serum (FBS) and antibiotics. The cells were incubated
at 37°C in a humidified atmosphere with 5% CO..
Phytochemical Analysis of L.leucocephala seed
ethanolic extract
HPLC chromatograms of phytochemicals identified
in the ethanolic extracts from seeds of L.
leucocephala

Total fat was extracted from the samples using a
Soxhlet apparatus, following the standard AOAC (1995)
protocol’®. The extracted fatty acids were then converted
to fatty acid methyl esters (FAMESs) for analysis by gas
chromatography (GC). This process involved reacting
the extracted fat with a potassium hydroxide (KOH)
methanol solution, prepared by dissolving 11.2 g of
KOH in 100 mL of methanol. Specifically, 1 g of the
extracted fat was mixed with 8 mL of the KOH
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methanol solution and 5 mL of hexane in an appropriate
container. The mixture was vigorously shaken for 30
seconds, after which the upper hexane layer containing
the FAMEs was carefully separated for injection into a
Shimadzu GC-2010 gas chromatograph equipped with a
flame ionization detector (FID). Separation was
achieved using a SE-30 capillary column measuring 30
m in length and 0.25 mm in internal diameter. The
chromatographic conditions were as follows: injection
port temperature at 280 °C, detector temperature at 310
°C, and column temperature programmed from 120 °C
to 290 °C at a rate of 10 °C per minute. The carrier gas
flow rate was maintained at 100 kPa'®.

Antioxidant Activity (DPPH Assay)

Following the methodology of Brand-Williams et al.
(1995), the free radical scavenging activity was
evaluated wusing the 1,1-diphenyl-2-picryl-hydrazil
(DPPH) assay!. The extract of Leucaena leucocephala
and its isolated compounds were dissolved in an 85%
methanol-water mixture. A volume of 0.5 mL of the
sample extract was mixed with 1.0 mL of freshly
prepared methanol DPPH solution at a concentration of
20 pg/mL, followed by thorough mixing. The reaction
mixture was incubated for 5 minutes, after which the
decrease in absorbance was measured at 517 nm. The
discoloration was compared to a blank control
consisting of methanol without the sample. The
antioxidant activity (%) was calculated using the
formula: [(control absorbance - sample absorbance) /
control absorbance] x 100% 1.

Fourier Transform Infrared Spectroscopy (FTIR)

Fourier transform infrared (FTIR) spectroscopy was
employed to identify the unique functional groups
present in the L. leucocephala extract. This technique
provides insights into the molecular structure based on
characteristic absorption spectra. A small amount of the
L. leucocephala extract was thoroughly mixed with dry
potassium bromide (KBr). The mixture was then
carefully ground in a mortar and compressed under a
pressure of approximately six bars for two minutes to
form a thin KBr pellet. The pellet was placed in a
sample holder equipped with a diffuse reflectance
accessory. The infrared spectrum was recorded using a
Bruker Vertex 70 spectrometer (Germany). The sample
was scanned over a frequency range of 4000 to 400
cm*?,

Anti-Bacterial Activity

The antimicrobial activity of the plant extract was
evaluated using a combined spread-plate and well
diffusion method, based on Egorov’s protocol®. Briefly,
0.1 mL of each bacterial suspension, standardized to 1.5
x 10® cells/mL, was evenly spread onto Mueller-Hinton
agar plates. Wells with a uniform diameter of 6 mm
were aseptically created in the agar using a sterile cork
borer. Next, 0.1 mL of the plant extract was carefully
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added to each well and gently mixed. To allow adequate
diffusion of the extract into the agar, the inoculated
plates were left at room temperature for four to five
hours. Subsequently, the plates were incubated at 37°C
for seven days. Following incubation, the diameter of
the inhibition zones around each well was measured
using a graduated ruler to assess the extent of bacterial
growth inhibition®3.
Statistical Analysis

All data were analyzed using Microsoft Office Excel
2010 and SigmaPlot version 13 software. Analysis of
variance (ANOVA) was performed to assess significant
differences among group means.

RESULTS

Cytotoxicity Assay
Results of HEK 293 Normal Cell Line Viability
Assay with Statistical Analysis

The results of the HEK 293 normal cell viability
assay indicated that treatment with the tested substance
within the concentration range of 31.25 to 1000
micrograms/ml did not significantly affect cell viability.
The untreated control group exhibited high viability,
averaging 100.000% (Std Dev = 7.920), and across all
treated concentrations, the mean viability remained
high, ranging from 95.867% to 101.212%. A One-Way
ANOVA analysis (F (6, 17) = 1.011, P = 0.451)
confirmed that there was no statistically significant
difference in cell viability between the control group
and any of the treated groups. Although slight
fluctuations in the mean viability percentages were
observed across different concentrations (ranging from
approximately 95.867% to 101.212%), the lack of a
statistically significant P-value indicates that these
variations are likely due to random sampling variability
rather than a true effect of the substance.

Therefore, the statistical analysis supports the
conclusion that the tested substance does not exhibit a
significant cytotoxic or inhibitory effect on the viability
of HEK 293 normal cells under the specified
experimental conditions as shown in Figure 2.

Results of A431 Skin Cancer Cell Line Viability
Assay with Statistical Analysis

The A431 skin cancer cell viability assay
demonstrated a concentration-dependent effect of the
tested substance. One-way ANOVA confirmed a
statistically significant difference between treatment
groups (P < 0.001). Post-hoc analysis (Holm-Sidak)
revealed that higher concentrations (500 and 1000
pg/ml) significantly reduced cancer cell viability (P <
0.05) compared to the control (=<100% viability). Lower
concentrations (31.25 - 250 pg/ml) showed no
significant difference from the control as shown in
Figure 3.
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Fig. 2: Effects of ethanol extract of L.leucocephala seeds on 293 Normal cell line. A) Cell Viability Assay Results on
HEK 293 Normal Cell Line. B) HEK 293 Normal Cell Treated with ethanol extract of L.leucocephala seeds. C) Control
of HEK 293 Normal Cell.
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Fig. 3: Effects of ethanol extract of L.leucocephala seeds on A31 Cancer cell line. A) Cell Viability Assay Results on
A31 Cancer Cell Line. B) A31 Cancer Cell Treated with ethanol extract of L.leucocephala seeds. C) Control of A31
Cancer Cell.
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Phytochemical Analysis of L.leucocephala ethanol
seed extract

HPLC analysis revealed the presence of five primary
compounds in the ethanol extract of L. leucocephala
seeds, with linoleic acid being the most abundant at
50.14%, followed by oleic acid (22.56%) and palmitic
acid (12.59%). Octadecanoic acid and Vitamin E were
present in lower percentages of 6.25% and 0.36%,
respectively as shown in table 1 and Figure 4, 5.

Table 1: HPLC chromatograms of phytochemicals

identified in ethanolic extract from seeds of
Leucaena leucocephala

NO NAME CON (%)

1 Palmatic 12.59

2 Oleic 22.56

3 Lenolic 50.14

4 Octadecanoic(steraic) 6.25

5 Vitamin E 0.36

Fig. 4: Active compounds extracted by HPLC from the alcoholic extract of the seeds of L.leucocephala

Chromaipram D data )\ Duta 1LI2ES god - Chanset |

20000000

000000,

Sample tnformaton

)w 340C
Oven (ZB-1 ) =60 -90C(5C/MIN)
100kpa

Chwomsagram CAGCsolutionDut Project | Dass 1260 ged - Chansel |

i 2 4 - ) 1o

able - Channet 4

Pest T,
L S e 2 T
A ] weswsaya vo oooo e et es!
Yo RS TN 100 6000 135761 245

Sampie Information
Sample Name = octadecanoic 0.5 %
1ul

Cobemn Oven ( ZB-1 )
pressure 100kpa

: Chroemamograsn C-OCrohaion SampleDaalLIV1 ged - Chasec] |
ot

25000000

000000 3

15000000

10000000

000000

H s 6 ? % B 0 [}

Sample laformation

Sample Name « obeic 0.5

* Injection Volume « | ul
Tem Injector = 280 C

Tem Detector ( FID) = 340C
Column Oven ( Z8:1 )
pressure - 100kpa

S G0 {Propect D)

LA93 ped - Chuamned |

by -

15000,

08 1 2 3 7 .

‘ s 6
; _Peak Table - Chanel | e
[V TRECTaR N [Aseae | Height N
p— TISI8] 100 — 28]

305, T38| 100 0000
D ~Toar | ﬁﬂdmm

Fig. 5: Phytochemical compounds in L. leucocephala seed extracts by HPLC. A) Leonic acid, B) Palmatic acid, C)
Octadecanoic acid, D) Oleic acid

Egyptian Journal of Medical Microbiology

449

ejmm.journals.ekb.eg info.ejmm22@gmail.com



Ganem et al. / Therapeutic Potential of Leucaena leucocephala Seed Extract, Volume 34 / No. 4 / October 2025 445-454

Antioxidant activity of the ethanol seed extracts

As shown in table 2 The antioxidant activity assay of
the alcoholic extract from L. leucocephala seeds yielded
positive results, indicating its ability to scavenge free
radicals. The extract's effectiveness in inhibiting
oxidation increased progressively  with higher
concentrations, with the scavenging percentage rising
from 54.127% at 0.12 mg/mL to 85.142% at the highest
tested concentration of 1 mg/mL. This concentration-
dependent increase in efficacy confirms the presence of
antioxidant compounds within the alcoholic extract of L.
leucocephala seeds. Their contribution to protecting
cells from oxidative damage becomes more pronounced
with greater amounts of the extract.

Table 2: anti-oxidant of extract seeds of L.lecocephala

Sample Concentration Scavengin
Nange (mg/ml) Absorbency %g g
1 0.12 0.389 54.127
2 0.25 0.307 63.797
3 0.5 0.205 75.825
4 1 0.126 85.142

Control - 0.848 -

(FTIR) Fourier Transform Infrared Spectroscopy

The FTIR spectrum of the alcoholic extract from L.
leucocephala seeds indicates the presence of a complex
mixture of organic compounds. The spectrum reveals
prominent functional groups, including hydroxyl (O—H),
represented by a broad peak between 3751 and 3200
cm™', suggesting the presence of phenolic compounds,
alcohols, and possibly carboxylic acids or residual
water. Peaks at 2958 and 2856 cm™ correspond to
aliphatic C—H stretching, indicative of lipids or fatty
acids. A strong absorption at 1743 cm™ suggests the
presence of carbonyl (C=0) groups, commonly found in
esters or carboxylic acids. The peak around 1637 cm™
may indicate the presence of unsaturated or aromatic
compounds, or amine groups. Additionally, the peak
near 1066 cm™ supports the presence of C—O bonds,
typical of alcohols, ethers, or carbohydrates. Overall,
this preliminary analysis provides valuable insight into
the functional groups present in the extract, as shown in
Figure 6.
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Anti-bacterial activity.

The antibacterial activity assay demonstrated that
the crude alcoholic extract of L. leucocephala seeds
exhibited a clear inhibitory effect on the growth of
Staphylococcus aureus, as evidenced by a distinct zone
of inhibition. In contrast, the individual compounds
tested—palmitic acid, oleic acid, linoleic acid, and
stearic acid—did not display significant antibacterial
activity against the same Staphylococcus strain at the
tested concentrations As shown in Figure7.
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Fig. 7: Test of bioactive Compodnds and
extract on S.aureus.
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DISCUSSION

Under the experimental conditions employed, the
tested compound did not exhibit a significant cytotoxic
or inhibitory effect on the viability of HEK 293 normal
cells, as indicated by statistical analysis of the cell
viability assay. our results suggest that the material is
well tolerated by HEK 293 cells and does not
significantly impair cell growth or induce cell death
within the tested dose range (31.25 to 1000 pg/mL).
This finding supports the conclusion that, under the
specified conditions, the compound is not harmful to
HEK 293 normal cells. Such information may be
valuable for future research involving this material and
cell line, particularly in determining appropriate dosages
for subsequent studies focused on other cellular
functions or potential therapeutic applications. Our
study align with previous research indicating that the
active compounds present in the ethanol extract of
L.leucocephala seeds, such as oleic acid, stearic acid,
and phenolics, possess cytotoxic properties against
cancer cells while preserving the viability of normal
cells. This is consistent with the results ( Roy, Wéjciak-
Kosior, and Khan)?>?%27_In our work the results indicate
that the tested substance inhibits the viability of A431
skin cancer cells in a dose-dependent manner. A
significant reduction in cell viability at higher
concentrations suggests a cytotoxic or anti-proliferative
effect, while the absence of a notable effect at lower
concentrations implies the existence of a threshold for
biological activity. These findings are consistent with
previously reported anti-cancer properties of L.
leucocephala components, supporting the potential of
the tested substance as an in vitro anti-cancer agent?.

A variety of bioactive chemicals were identified in
the L. leucocephala seed extract through both qualitative
and quantitative analyses. The four main fatty acids—
palmitic, oleic, linoleic, and octadecanoic acids—were
notably detected. These results align with previous
research indicating that these fatty acids possess anionic
surfactant properties in addition to their well-established
antifungal and antibacterial activities'*. Furthermore,
our findings corroborate studies reporting that some
plant extracts contain palmitic acid, which exhibits
antioxidant activity alongside its antibacterial effects'.
Although vitamin E was found only in trace amounts in
the extract, it remains important due to its well-
established role in enhancing the body's defenses
against infections and strengthening the immune
system'®. Additionally, oleic acid (OA), a common
monounsaturated fatty acid, participates in intracellular
signaling pathways and serves as a fundamental
structural component of biological membranes'’. The
extract also contains a notable amount of phenolic
compounds. These findings are consistent with studies
demonstrating that phenolic compounds can influence
bacterial growth and metabolism'®. Furthermore,
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research indicates that S. aureus is more susceptible to
palmitic acid than to stearic acid', suggesting a
potential antibacterial role for the palmitic acid present
in our extract. Collectively, these results support the
presence of bioactive substances with antibacterial and
antioxidant properties in the seed extract of L.
leucocephala.

It has been demonstrated that the active principles in
L. leucocephala seed pod biomass include various
compounds with diverse biological activities, such as
dioxolane and pyridine (antioxidant, nematicide),
palmitic acid (nematicidal, antioxidant, lubricant),
pelargonic acid (anti-inflammatory, antimicrobial), and
myristic acid (antitumor, cancer preventive)®.

The present findings demonstrate the concentration-
dependent antioxidant activity of the L.leucocephala
plant extract, with a progressive increase in the
inhibition percentage as the extract concentration rose.
This correlation aligns with the well-established
properties of plant-based antioxidants'*?!, which often
comprise a mixture of secondary metabolites, including
alkaloids, flavonoids, and phenols. The high inhibition
percentage observed at the maximum concentration
(85.1%) supports the notion that L. leucocephala seeds
are a rich source of naturally occurring antioxidant
compounds.  Plant-based products are gaining
importance in modern medicine due to their easier
availability, lower cost, and perceived safety compared
to synthetic alternatives. Furthermore, the antioxidant
activity observed in this study is consistent with
previous research identifying flavonoids  with
antioxidant properties in L. leucocephala. Notably, these
results align closely with studies investigating the anti-
cancer and anti-metastasis effects of phytochemical
constituents extracted from L.leucocephala. The strong
antioxidant activity present in these components
supports the current findings and suggests a potential
role for this property in other biological mechanisms
explored®. An enormous library of biochemical
substances that have not yet been thoroughly
investigated is provided by the great diversity of plant
species 2. Overall, these results suggest that L.
leucocephala is a promising source of valuable bioactive
compounds, including antioxidants. This supports
previous research on the plant and paves the way for
further studies to explore its diverse applications. The
antioxidant activity observed in the alcoholic extract of
Leucaena seeds aligns with trends reported in studies of
various L. leucocephala extracts. Specifically, those
studies demonstrated that antioxidant activity generally
increases with concentration, consistent with the marked
increase in antioxidant activity seen in the alcoholic
extract as concentration roses.In our study The spectral
analysis indicates that the alcoholic extract of Leucaena
seeds contains a complex mixture of organic
compounds. The characteristic absorption for the O-H
bond suggests the presence of alcohols, phenols, or
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carboxylic acids. Absorptions corresponding to aliphatic
C—H bonds point to saturated hydrocarbon components.
A strong absorption band for the carbonyl (C=0) bond
reflects the presence of esters or carboxylic acids. The
absorption observed at 1637 cm™' may indicate
unsaturated or nitrogenous functional groups or possibly
the presence of water. Multiple absorptions in the
fingerprint region further demonstrate the chemical
complexity of the extract. These findings align with
previous research on L. leucocephala that investigated
antioxidant compounds in various plant parts. Both
studies confirm the presence of bioactive compounds
with antioxidant activity, underscoring the plant's
potential as a natural source of such compounds.
Furthermore, the FTIR analysis in the current study is
consistent with earlier findings identifying characteristic
functional groups such as O-H C-H, and C=0, which
are commonly associated with antioxidant molecules
like flavonoids and phenolic acids—significant
components highlighted in L.leucocephala by both
investigations®.

In the present work the antibacterial activity test
revealed that the crude extract of L.leucocephala seeds
exhibits a clear inhibitory effect on the growth of S.
aureus, as evidenced by a distinct zone of inhibition
surrounding the area where the crude extract was
applied. In contrast, the individual compounds tested
separately—palmitic acid, oleic acid, linoleic acid, and
stearic  acid—did not demonstrate  significant
antibacterial activity against the same S.aureus at the
concentrations used in this assay. These preliminary
results suggest that the crude extract of L. leucocephala
seeds may contain compounds with antibacterial
efficacy against S.aureus and that this activity could be
attributed to a synergistic effect among multiple
constituents within the extract, rather than solely the
fatty acids and vitamin E identified in previous HPLC
analysis. Regarding the synergistic effect of the crude
extract align with the concept (Huang)which states that
plant synergy is amplified when the interactive effect of
the plant’s complex chemical matrix—characterized by
the plurality and diversity of chemical compounds—
produces effects greater than the additive effects of
individual compounds, thereby modulating biochemical
processes*é1e:

Pharmacodynamic synergy arises when multiple
biological pathways are targeted, potentially involving
substrates, enzymes, metabolites, ion channels,
ribosomes, and signaling cascades®. It is widely
accepted that combining multiple antimicrobial agents
can produce varied effects depending on the chemicals’
concentrations and compositions. In particular, synergy
occurs when two antimicrobial substances work
together to produce antibacterial activity greater than
the sum of their individual activities®*.
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CONCLUSION

Based on our finding, the ethanolic extract of L.
leucocephala seeds demonstrates promising biological
activities. The extract exhibits selective cytotoxicity by
significantly reducing the viability of A431 skin cancer
cells at higher concentrations, while showing no
significant toxicity toward normal HEK 293 cells across
the tested range. Phytochemical analysis via HPLC
identified linoleic acid, oleic acid, and palmitic acid as
major constituents, alongside octadecanoic acid and
vitamin E. The crude extract displayed notable
antioxidant activity that increased with concentration,
and FTIR analysis indicated the presence of various
functional groups consistent with these compounds.
Furthermore, the crude extract exhibited significant
antibacterial activity against Staphylococcus aureus, an
effect not replicated by the individual identified fatty
acids, suggesting synergistic interactions among the
extract’s components. These results collectively
highlight the potential of Leucaena leucocephala seed
extract as a source of bioactive compounds with
selective anticancer, antioxidant, and antibacterial
properties.
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