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ABSTRACT

Background and Objective: Cocos nucifera L. flowers, a less-researched component, have been identified
as promising therapeutic components, yet their pharmacological profile remains insufficiently understood.
This study investigates the phytochemical and pharmacological properties of the flower extract, focusing
on its antioxidant, antimicrobial and antidiabetic properties. Materials and Methods: Cocos nucifera
flowers of methanolic extract were prepared and subjected to a comprehensive phytochemical assay,
including the identification of total phenolic contents. Antioxidant activity was determined using DPPH
radical scavenging and reducing power assays; however, the extract's cytotoxicity, anthelmintic and
a-amylase inhibitory effects were examined using standard bioassay techniques. Results: The
phytochemical analysis demonstrates key bioactive compounds, including alkaloids, flavonoids, tannins,
saponins and reducing sugars. The flower extract reveals considerable antioxidant activity,
compared to higher concentrations of ascorbic acid. The cytotoxicity screening indicates moderate toxicity
(LCs, = 40.59 pg/mL), though the a-amylase inhibition test showed 65.75% inhibition at 0.5 mg/mL,
suggesting prospective antidiabetic effects. On the other hand, the anthelmintic activity of the
extract was less potent than the standard drug albendazole, yet it exhibits some degree of efficacy.
Conclusion: The study indicates that Cocos nucifera flowers contain some valuable bioactive properties,
revealing promising antioxidant, antidiabetic and cytotoxic properties. Findings of the research highlight
the unexplored therapeutic potential of coconut flowers, probably a foundation for further investigation
of their chemical constituents. Further research may focus on isolating these properties and exploring
in vivo efficacy to develop novel therapeutic agents for treating diseases related to oxidative stress,
metabolic disorders and microbial infections.
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INTRODUCTION

Worldwide, researchers are exploring new therapeutic agents from natural sources. Historically, medicinal
plants have been considered valuable ingredients for medicine research, providing numerous compounds
with numerous biological properties'. Cocos nucifera L. (coconut palm) has drawn attention for its
nutritional and economic importance, besides its therapeutic medicinal characteristics®.
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Cocos nucifera, commonly known as the coconut palm, is a multidimensional crop with various
applications for humankind*. Cocos nucifera is widely distributed across tropical and subtropical regions
and its various parts have been identified for their nutritional and medicinal use®. Currently, the fruit, water,
oil and husk, the flowers of Cocos nucifera, have been placed in focus and remain relatively undiscovered
in terms of their pharmacological potential’.

For centuries, plants have been used in traditional medicine to cure various diseases, including
Cocos nucifera. These plants serve as an exceptional source of phytochemicals, many of which show potent
antioxidant activities, thereby contributing to the prevention and treatment of different illnesses®. The
antioxidant capabilities of these substances are important because of their role in alleviating diseases
related to oxidative stress’. Cocos nucifera, belonging to the Arecaceae family, is recognized for its many
health benefits, including antioxidant, anti-inflammatory, antibacterial, anti-tumor and antihypertensive
qualities®®. The medicinal properties have raised increasing scientific curiosity in the pharmaceutical
potential of the Cocos nucifera (coconut palm).

In various traditional medicinal applications, the coconut palm has been utilised and its flowers have been
said to help treat diseases like diarrhoea, dysentery and diabetes®. However, with its widespread uses,
much of the pharmacological research on Cocos nucifera has focused on its water and fruit, with limited
attention given to its flowers®. The flowers of it, mostly thrown away as waste, may carry useful biological
components with potential medicinal applications'. Recent research has identified that the flowers of
Cocos nucifera contain a number of bioactive components, such as alkaloids, flavonoids, tannins,
terpenoids, cardiac glycosides and phenolic compounds'".

Natural products have global interest, particularly when it comes to fighting against antimicrobial
resistance and finding alternative treatments. Herbal medicine plays a pivotal role in the healthcare sector
in South Asia, particularly in Bangladesh, especially in rural areas where modern medical facilities are very
hard to access. Around 80% of the people in the world use herbal medicine for their primary healthcare'
and Bangladesh has a rich biodiversity and many of the plants and herbs in it have been documented for
their medicinal purposes®™ . However, there is not enough scientific evidence that many of its traditional
cures remain insufficient, indicating extensive research is needed.

This research seeks to address this gap by analyzing the phytochemical composition and pharmacological
properties of Cocos nucifera L. flowers to find bioactive chemicals and evaluate their therapeutic potential
through a systematic phytochemical screening and pharmacological assessment of methanol extract.

MATERIALS AND METHODS

Collection of plant and identification: Initially, a comprehensive literature review led to the choice of
Cocos nucifera L. flowers from the Arecaceae family for this study. The plant flowers were collected from
Jahangirnagar University, Bangladesh, in April, 2024 and identified by a taxonomist at the National
Herbarium of Bangladesh, Mirpur, Dhaka.

Preparation of plant material: The sample was kept under a sunshade for 1-2 weeks and then oven dried
at below 40°C for a few hours. After drying the sample, it was ground thoroughly into powder form by
a grinder (Wuhu motor factory, China), which was then stored in a sealed container with a marking for
identification and kept in a cool, dark and dry place for examination.

Extraction procedure: The Soxhlet device extracted 200 g of powdered flowers at 65°C in 500 mL of
Methanol. Drying and soaking the powdered materials in 1 L of distilled water, followed by the methanol
extract. The powders were kept in water for 7 days in a sealed container with occasional shaking and
stirring. The extract was filtered through a fresh cotton bed. The filtrates were dried at 40+2°C to prepare
a viscous concentration of crude extract®.
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Reagents and chemicals: The following analytical-grade reagents and chemicals were used in the study
from the Department of Pharmacy: Folin-Ciocalteu reagent was purchased from Merck, Sodium carbonate
was supplied by E. Merck Limited, Methanol (analytical grade) was purchased from Merck and Gallic acid
was purchased from Sigma Chemicals by the university authority.

Phytochemical screening: Crude flower extracts were subjected to a series of qualitative phytochemical
assays to identify the presence of bioactive constituents, as indicated by characteristic color changes
following standard protocols' ™.

Test for carbohydrates
Molisch’s test: A few drops of alcoholic a-naphthol solution were added to 2 mL of the extract, followed
by concentrated sulfuric acid. A violet ring at the junction indicated carbohydrates®.

Fehling’s test: 1 mL each of Fehling’s solutions A and B was mixed with 2 mL of extract, then boiled. The
green color precipitate indicates reducing sugars.

Test for saponins

Na,CO; test: The 5 mL of extract was added to a drop of sodium carbonate, then shaken vigorously and
rested for 5 min. Foam formation confirmed saponins. Foam Test: 1 mL of extract is mixed and shaken with
water. After 1-2 min, a stable 1 cm foam layer formed, indicating the presence of saponins.

Test for flavonoids
Alkaline reagent test: The 2 mL of extract was added to Sodium hydroxide. A yellow color that turned
colorless upon adding Hydrochloric Acid (HCL) confirmed flavonoids.

HCI test: Adding a few drops of strong HCI to the extract showed a yellow color, indicating flavonoids.
Test for tannins and phenolic compounds: A red color with acetic acid indicated tannins and phenols.

FeCl, test: The 10 mL of distilled water was mixed with 5 mL of extract, then FeCl, (5%) was added.
A greenish-black precipitate confirmed tannins and phenols.

Test for alkaloids
Mayer's test: A few drops of Mayer's reagent were added to 1 mL of extract. A yellowish or white
precipitate showed the presence of alkaloids.

Hager’s test: The 0.1 mL of picric acid solution added to 1 mL of extract produced a yellow precipitate,
confirming alkaloids.

Determination of cytotoxicity

Brine shrimp lethality assay (BSLA): The Brine Shrimp Lethality Assay (BSLA) with Artemia salina Leach
(brine shrimp) as the test organism, to see how lethal the plant extract was to the test organism. Brine
shrimp cysts were hatched (Ocean 90, USA) in artificial seawater (38 g NaCl/L distilled water, pH 8.5,
corrected with 8.2 mL of 1 N NaOH) and kept aerated for 48 hrs to obtain nauplii®'.

Nine different concentrations of the plant extract were made, ranging from 320 to 1.25 ug/mL, by serial
dilution in Dimethyl Sulfoxide (DMSO). Each concentration (60 pL) was added to 5 mL of seawater in test
tubes, along with 10 nauplii. For 24 hrs, the test tubes were kept under continuous lighting at room
temperature.
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Vincristine sulfate (20 pg/mL) functioned as the positive control, with serial dilutions extending to
0.039 pug/mL. The DMSO (30 L) served as the negative control. The number of surviving nauplii was
counted after 24 hrs. Mortality was defined as the loss of both internal and external movements for several
seconds. During the test, no food was provided to the larvae to ensure mortality was due to the bioactive
compounds rather than starvation®.

Data analysis: The lethal concentrations to kill 50% (LCs,) and 90% (LC,) of the test organisms were
calculated based on mortality percentages. These values were used to assess the relative cytotoxicity of
the plant extract in comparison to the reference drug, vincristine sulfate.

Anthelmintic activity: The anthelmintic efficacy of the crude methanolic extract of Cocos nucifera was
identified by using a modified method by Ajaiyeoba et al.*®. Adult Pheretima posthuma (earthworms),
which exhibit human intestinal roundworm parasites®, were used as the test organism.

The extract was evaluated at concentrations of 50 and 100 mg/mL, with albendazole (25 mg/mL) as a
positive control. Paralysis was characterized as the inability to respond when transferred to normal saline,
while death was indicated by cessation of movement and body pallor.

Pheretima posthuma were collected from the soil of Jahangirnagar University, Dhaka and cleaned with
saline solution to remove any dirt. The worms (4-6 cm in length, 0.2-0.3 cm in diameter) were randomly
divided into 4 groups (6 worms/group) and treated with 20 mL of the respective formulation. The first
group received normal saline (negative control), the second group received Cocos nucifera methanolic
extract (50 and 100 mg/mL), third group received albendazole (25 mg/mL). Extract preparations included
dissolving the crude methanolic extract of Cocos nucifera in 1% DMF in saline. Albendazole was mixed in
1% DMF in saline at 25 mg/mL.

Paralysis was recorded when no movement occurred after mechanical stimulation and death was indicated
by the absence of movement after vigorous shaking or dipping in warm water (~50°C), followed by body
decolorization.

Alpha-glucosidase inhibitory effect: Alpha-amylase plays a crucial role in polysaccharide breakdown
and is a key enzyme in the digestive process®. Inhibition of this enzyme is a potential strategy to manage
postprandial blood glucose. The a-amylase inhibition activity was assessed using the starch-iodine
method.

Phosphate buffer (0.02 M, pH 7.0, 0.006 M NaCl): A 0.02 M Na,HPO, and NaH,PO, mixture was
prepared and adjusted to pH 7.0 with Na,HPO, and NaH,PO,. NaCl was added to achieve a 0.006 M final
concentration.

» o-Amylase solution: A 10 mg/mL stock solution of a-amylase was prepared in distilled water
 Starch solution (1%): Prepared by dissolving 0.1 g starch in 10 mL of distilled water and boiling
» lodine solution (1%): Prepared by dissolving 0.1 g iodine in 10 mL of distilled water. f Phyllanthus

To each test tube, 1 mL of plant extract (at 2, 1 and 0.5 mg/mL) or standard was added, followed by
20 pL of a-amylase solution. After 10 minutes of incubation at 37°C, 200 pL of 1% starch solution was
added and incubated for another hour at 37°C. Then, 200 pL of 1% iodine solution was added and the
final mixture was diluted to 10 mL with distilled water. Absorbance was measured at 565 nm. Control and
blank samples were included and all tests were performed in duplicate.
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Calculation of a-amylase inhibition: The percentage of a-amylase inhibition was calculated using the
following formula®**":

x100

o —amylase inhibition = CA ;\SA

Where:
SA
CA

Absorbance of sample
Absorbance of control

The IC,, value was calculated by plotting the percentage inhibition against the concentrations of the plant
extract or standard using linear regression.

RESULTS

Preliminary phytochemical group tests: The initial phytochemical analysis of the crude aqueous extract
of Cocos nucifera (CN) flowers confirmed the presence of Carbohydrates and reducing sugars. Alkaloids
were identified in moderate quantities, as noted in the "++" sign, suggesting that they are a significant
component of the extract. Flavonoids were also identified, though in smaller amounts, as shown by the
“+" sign. Additionally, the presence of tannins and saponins was established (Table 1).

Total phenol content determination: Total phenolic content of Cocos nucifera L. flowers was measured
by using the Folin-Ciocalteu reagent and reported as Gallic Acid Equivalents (GAE). A calibration curve
represented by the equation y = 0.009x+0.075, y = 0.009x+0.075, y = 0.009x+0.075 and (R? = 0.998) was
established to correlate absorbance with concentration (Fig. 1). The absorbance values at 200 pg/mL for
the replicates were 0.289, 0.278 and 0.299, which correspond to phenolic concentrations of 25.666, 24.444
and 26.777 mg/g, respectively. The average phenolic content across replicates was 25.629 mg/g, with a
standard deviation of 1.167 (Table 2). These results indicate that Cocos nucifera flowers have a significant
phenolic content, which indicates potential antioxidant activity.

Reducing power screening: The ferric to ferrous reduction activity measured the reducing power of
Cocos nucifera L. flowers, as shown in Fig. 2. The extract exhibited moderate reducing power, with higher
concentrations (200 and 100 pg/mL) exhibiting absorbance values comparable to the standard. At lower
concentrations (50 to 6.25 pg/mL), the reducing power of the extract gradually decreased. However, this
indicates a moderate antioxidant potential of the flower extracts.

DPPH radical scavenging assay: The result of the screening was presented as a percentage of the DPPH
free radical’s scavenging activity.

Table 1: Phytochemical analysis of the extract of Cocos nucifera (CN) flowers, indicating the presence of multiple bioactive
compounds where “+" indicates presence, “++" indicates moderate presenc

Extract Carbohydrate Reducing sugar Alkaloid Flavonoid Tannin Saponin

Cocos nucifera (CN) flowers + + ++ + + +

Table 2: Total phenolic content of Cocos nucifera L. flowers, quantified as gallic acid equivalents (GAE), along with the mean and
standard deviation for three replicates

Concentration M = wt of Standard
No. (ng/mL) Absorbance  plant extract C(mg/mL) C(mg/mL) CxV(mg) A=(CxV)/M Mean deviation
A 200 0.289 0.001 25.666 0.0256 0.0256 25.666
B 200 0.278 0.001 24.444 0.0244 0.0244 24.444 25.629 1.167
C 200 0.299 0.001 26.777 0.267 0.0267 26.777

M represents the weight of the plant extract (0.001 g), C (mg/mL) is the concentration of phenolics calculated using a gallic acid standard calibration
curve. CxV (mg) is the product of concentration and volume of extract used (V = 1.0 mL). A = (CxV)/M expresses the total phenolic content in mg of
gallic acid equivalents (GAE) per g of extract. Values are reported as the mean of three replicates (A-C), with standard deviation indicating variability
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Calibration curve of gallic acid
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Fig. 1: Gallicacid calibration curve indicates the linear correlation between concentration and absorbance
for the detection of total phenolic content
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Fig. 2: Reducing power screening of Cocos nucifera L. flower extract compared to standard ascorbic acid
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Fig. 3: Standard and the sample comparison curve with log concentration

The DPPH radical scavenging activity of Cocos nucifera L. flower extract was examined and compared
to a standard (Ascorbic Acid). Sample and standard both exhibited dose-dependent increases in
inhibition. At higher concentrations, the extract's inhibition approached that of ascorbic acid, achieving
around 80% inhibition at the highest concentration. At lower concentrations, ascorbic acid showed
slightly higher inhibition than the flower extract (Fig. 3). The results demonstrated that Cocos
nucifera L. flower extract contains notable antioxidant activity, which is comparable to the standard
at higher doses.
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Table 3: Cocos nucifera L. flower extract cytotoxicity on brine shrimp nauplii with corresponding mortality rates and calculated LCg,

Conc. Log conc. Total shrimp Live shrimp Dead shrimp Mortality (%)
200 2.30103 10 3 7 70
100 2 10 4 6 60
50 1.69897 10 5 5 50
25 139794 10 6 4 40
12.5 1.09691 10 7 3 30
6.25 0.79588 10 7 3 30
3.125 0.49485 10 8 2 20
1.5625 0.19382 10 8 2 20
0.78125 -0.10721 10 10 0 0
0.39063 -0.40824 10 10 0 0

Cg = 40.59 pg/mL

Table 4:  Anthelmintic activity of Cocos nucifera flower extract at various concentrations, compared to a vehicle control (BSI) and
standard drug albendazole (SSI, 25 mg/mL), C1SI, C2S| = test samples

Code no. Treatment Time taken for paralysis (min) Time taken for death (min)
BSI Vehicle 33.0+0.194* 55.0+0.194*

SSl 25 mg/mL 7.30+0.194* 10.0£0.00

C1sl 50 mg/mL 42.0+1.378 60.0+0.00

casl 100 mg/mL 30.0+1.14 63.0+0.00
*p<0.001

Values are expressed as meantstandard error of the mean (SEM) for each group (n = 3), *p<0.001 indicates a statistically significant difference in
comparison to the vehicle control (BSI), based on ANOVA followed by post-hoc analysis

Table 5: a-Amylase inhibition by acarbose at 2, 1, and 0.5 mg/mL (ICy, = 1.51 pg/mL)

Concentration (ug/mL) Absorbance of acarbose Control of acarbose Inhibition (%)
2 0.18 0.438 58.90
1 0.26 0.438 40.64
0.5 0.33 0.438 24.66

ICso = 1.51 pg/mL
IC,, refers to the concentration of acarbose required to inhibit 50% of a-amylase activity and pg/mL = micrograms per milliliter

Table 6: a-Amylase inhibition by C. nucifera flower extract at 2, 1, and 0.5 mg/mL (IC, = 0.55 ug/mL)

Concentration (ug/mL) Absorbance of plant extract Control of plant extract Inhibition (%)
2 0.15 0.438 65.75
1 0.21 0.438 52.05
0.5 0.29 0.438 33.79

1Cso = 0.94 pg/mL
IC,, represents the concentration of the plant extract required to inhibit 50% of a-amylase activity and pg/mL = micrograms per milliliter

Brine shrimp lethality bioassay for cytotoxic activity: Various concentrations of Cocos nucifera L.
flower extract were tested for cytotoxicity using the brine shrimp lethality bioassay. The extract increases
lethality dose dependently, with 70% mortality at 200 pg/mL, 60% at 100 pg/mL, 50% at 50 pg/mL and
40% at 25 pg/mL. At minimum concentrations (12.5 and 6.25 ug/mL), mortality was 30% and at 3.125 and
1.5625 pg/mL, it decreased to 20%. No lethality was observed at 0.78125 and 0.39063 ug/mL. The LC,,
value for the flower extract was calculated to be 40.59 ug/mL, indicating moderate cytotoxicity (Table 3).
In comparison, the positive control, vincristine sulfate, resembled an LC., of 0.544 ug/mL, showing higher
cytotoxicity.

Evaluation of anthelmintic activity of Cocos nucifera L. flower extract: The anthelmintic activity of the
methanolic extract of Cocos nucifera flower was identified by measuring the time to paralyze and kill at
50 mg/mL (C1SIl) and 100 mg/mL (C2Sl), using albendazole (25 mg/mL, SSI) concentrations as the
standard and vehicle (BSI) as control. As shown in Table 4, the standard drug albendazole significantly
caused rapid paralysis (7.3+£0.19 min) and death (10.0+0.0 min), compared to the control (p<0.001).
Compared to the reference, the methanolic extract at 50 and 100 mg/ml induced paralysis at 42.0+1.38
and 30.0+1.14 min and death at 60.0+0.0 and 63.0£0.0 min, respectively, denoting a notably delayed
onset of anthelmintic action relative to the standard.
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o-Amylase inhibitory activity of Cocos nucifera flower extract: The a-amylase inhibitory activity of
Cocos nucifera flower extract was evaluated at concentrations of 2, 1 and 0.5 mg/mL, using acarbose as
a standard reference inhibitor. As shown in Table 5 and 6, the plant extract demonstrated dose-
dependent inhibition, with the highest inhibition observed at 2 mg/mL (65.75%), followed by 1 mg/mL
(52.05%) and 0.5 mg/mL (33.79%). Based on this trend, the calculated IC,, value for the crude extract was
approximately 0.94 ug/mL, indicating moderate inhibitory potency.

In comparison, acarbose exhibited consistent inhibitory effects, with 58.90, 40.64 and 24.66%
inhibition at 2, 1 and 0.5 ug/mL, respectively. The corresponding IC;, value for acarbose was calculated
to be 1.51 pg/mL. Notably, the plant extract demonstrated superior a-amylase inhibitory activity
compared to acarbose, as evidenced by its lower IC;, value.

DISCUSSION

The study assessed the phytochemical composition and pharmacological properties of Cocos nucifera L.
flowers, a neglected part of the coconut palm, which has potential therapeutic use. Analysis reveals the
presence of different bioactive compounds, including alkaloids, flavonoids, tannins, saponins and reducing
sugars, which collectively contribute to the observed pharmacological activities. These findings confirm
the therapeutic potential of Cocos nucifera flowers, particularly in the context of antioxidant, antidiabetic
and cytotoxic effects, making a significant contribution to the existing body of research on this plant.

The preliminary phytochemical analysis of Cocos nucifera (CN) flowers evaluated alkaloids, flavonoids,
tannins, saponins and reducing sugars, which are known for their antimicrobial, antioxidant and
anti-inflammatory properties. These findings support previous studies that highlight the therapeutic
potential of Cocos nucifera plants, Selvakumar et al.?®
and flavonoids may contribute to the antimicrobial and antioxidant activities, while tannins and saponins

, confirmed similar compounds in the roots. Alkaloids

are recognised for their ability to scavenge free radicals and reduce oxidative stress. The antimicrobial
activity observed in this study supports ethnomedicinal claims of Cocos nucifera flowers being used in
treating infections, though differences in efficacy between plant parts and solvents suggest further
investigation is needed. Cocos nucifera L. flowers have a high gallic acid equivalent (GAE), revealing a
significant concentration of phenolic compounds, with an average of 25.629 mg/g (Table 2) and a
standard deviation of 1.167. The calibration curve (Fig.1) demonstrated a strong linear correlation
(R? = 0.998), supporting the reliability of the results. These findings are in line with Selvakumar et al.?® who
also reported significant phenolic content in Cocos nucifera extracts, although their study focused on the
roots rather than the flowers. This confirms the potential of Cocos nucifera flowers as a natural source of
antioxidants, although further studies are needed to evaluate.

Cocos nucifera L. flowers, assessed by ferric to ferrous reduction activity, demonstrated moderate
antioxidant potential (Fig. 2). Higher concentrations (200 and 100 ug/mL) showed absorbance values
comparable to the standard, whereas lower concentrations (50 to 6.25 pg/mL) indicated moderate
antioxidant properties. These results are consistent with a study®, reported significant antioxidant activity
in Cocos nucifera extracts, including tannins and flavonoids. This study found lower reducing capacity than
other types; however, it supports the potential of Cocos nucifera flowers as a natural source of
antioxidants.

Cocos nucifera L. flower extract showed a dose-dependent increase in inhibition, reaching approximately
80% at the highest concentration, similar to ascorbic acid (Fig. 3). Ascorbic acid inhibited more at lower
concentrations, though the flower extract still shows antioxidant activity. These findings are consistent®,
reporting strong antioxidant activity in Cocos nucifera extracts from other parts of the plant, particularly
husk fibers.
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The cytotoxicity of Cocos nucifera L. flower extract showed a dose-dependent increase in mortality, with
an LC,, of 40.59 pg/mL (Table 3). At higher concentrations, mortality reached 70%, similar to other plant
extracts. In comparison®, reported no significant cytotoxicity at concentrations of 100 and 200 ug/mL for
Cocos nucifera extracts from leaf and sheath, indicating potential variability in cytotoxic effects depending
on the plant part and solvent used. The moderate cytotoxicity observed in this study suggests that Cocos
nucifera flowers could have therapeutic potential, although vincristine sulfate (positive control) showed
much higher cytotoxicity.

The anthelmintic activity of Cocos nucifera L. flower extract was evaluated by the time taken for paralysis
and death of worms, with the extract showing dose-dependent effects. At 50 mg/mL (C1SI) and 100
mg/mL (C2SI), the extract induced paralysis after 42.0+1.38 and 30.0£1.14 min and death after 60.0+0.0
and 63.0£0.0 min, respectively. In comparison, albendazole (25 mg/mL) induced paralysis in 7.3£0.19 min
and death in 10.0+0.0 min (p<0.001). These results are consistent with a previous study by Oliveira et al.*,
moderate anthelmintic activity in Cocos nucifera extracts, although the flower extract in this study was
significantly slower in action than albendazole. This suggests its efficacy is lower compared to synthetic
anthelmintics.

The a-amylase inhibitory activity of Cocos nucifera L. flower extract exhibited a clear dose-dependent
response, with the highest inhibition observed at 2 mg/mL (65.75%), followed by 1 mg/mL (52.05%) and
0.5 mg/mL (33.79%) (Table 6). The calculated IC,, value for the extract was approximately 0.94 ug/mL,
indicating moderate inhibitory potency. In comparison, acarbose demonstrated consistent inhibitory
effects across the tested concentrations, achieving 58.90, 40.64 and 24.66% inhibition at 2, 1 and
0.5 pug/mL, respectively, with an IC., of 1.51 pg/mL (Table 5). These results suggest that the C. nucifera
flower extract exhibits a slightly stronger a-amylase inhibitory activity than acarbose under the conditions
tested. Similar irregular patterns were indicate**' that while the extract shows promise as an a-amylase
inhibitor, further investigation is needed to optimize its dose-dependent behavior and confirm its
antidiabetic potential.

CONCLUSION

This study provides a comprehensive evaluation of the phytochemical composition and pharmacological
properties of Cocos nucifera L. flowers. The presence of bioactive compounds, including alkaloids,
flavonoids, tannins, saponins and reducing sugars, highlights their potential as natural therapeutic agents
with antimicrobial, antioxidant and anti-inflammatory activities. The moderate cytotoxic and a-amylase
inhibitory effects indicate potential for developing natural anticancer and antidiabetic agents, whereas the
anthelmintic activity appears less potent, warranting further investigation. Overall, these findings
contribute novel insights into the largely unexplored medicinal properties of coconut flowers and
emphasize the need for in vivo and clinical studies to validate their efficacy.

SIGNIFICANCE STATEMENT

The rising prevalence of oxidative stress-related disorders, diabetes and microbial infections necessitates
new natural therapeutic agents. Despite traditional use, Cocos nucifera L. flowers remain pharmacologically
underexplored. This study demonstrates significant antioxidant activity, moderate cytotoxicity
(LCs, = 40.59 pg/mL) and notable a-amylase inhibition (65.75% at 0.5 mg/mL), along with key
phytochemicals such as flavonoids, tannins and alkaloids. These findings identify coconut flowers as a
promising source of bioactive compounds, laying the foundation for phytochemical isolation, in vivo
studies and potential development of plant-based therapies for metabolic and oxidative stress-related
disorders.
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