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ABSTRACT ARTICLE DETAILS
Inflammation is the body's defense mechanism as a tissue response to injury and other external ~ Published On:
factors. Flavonoids in Bintangur leaves (Calophyllum inophyllum) are thought to have anti- 05 August 2025
inflammatory effects. This study aims to determine the anti-inflammatory activity of Bintangur
leaves. Also, the effective dose of Bintangur leaves in reducing edema in the legs of mice injected
with carrageenan. Anti-inflammatory testing was carried out on male white mice. The results of
the anti-inflammatory test, in % DALI of the treatment group, obtained the most significant percent
value of anti-inflammatory power, namely at a dose of 400 mg/kg BW of 8.83%. Followed by a
dose of 200 mg/KgBW of 6.18% and 100 mg/KgBW of 5.36%. The ethanol extract of Bintangur
leaves at a dose of 200 mg/kg BW and 400 mg/kg BW has the potential as an anti-inflammatory
against carrageenan-induced mice. A 400 mg/kg/bw dose has the highest ability to reduce edema
with an average value of % inflammation inhibition of 60.01% at the 300th minute and AIP of
8.83%. The data obtained were analyzed using ANOVA with a significant value of 0.02 (p<0.05),
which showed a difference in edema with a 95% confidence level in at least one pair of groups.
This study shows anti-inflammatory activity in the ethanol extract of Bintangur leaves; the higher
the dose, the more anti-inflammatory activity will increase.
Available on:
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I. INTRODUCTION the leaves is used to treat eye irritation (Chrystomo et al.,

Calophyllum inophyllum is a medicinal plant belonging to
the Calophyllaceae family. This plant generally grows in
tropical rainforest ecosystems, with a medium-sized tree
diameter, reaching 20 m in height, rough bark, and white
flowers averaging 25 mm in width that bloom year-round.
This tree produces round, green drupes with a diameter of 24
cm (Vittaya et al., 2023).

C.C. inophyllum generally grows along the coast and
islands in the Pacific Ocean. C. inophyllum is a medicinal
plant with the potential to cure various diseases. The parts of
the plant used in traditional medicine are the fruit, leaves,
flowers, bark, and seeds (Farida et al., 2024). In Indonesia, C.
inophyllum leaves are empirically used as a herbal remedy
for cancer (Budiarti & Sholihah, 2018). Ethnobotanically, C.
inophyllum leaves have been utilized by the Papuan people;
boiled water can treat skin infections, and the white sap from

2016).

The emergence of a disease is closely related to the
inflammatory process. Inflammation is a body defense
response; acute and chronic inflammation can be fatal and
lead to cancer (Yi, 2023). Inflammation is the body's
protective reaction against foreign substances entering the
body due to infection or tissue damage. Inflammation can be
treated with synthetic steroidal or non-steroidal anti-
inflammatory drugs. However, long-term use of these drugs
can cause side effects.

Treatment using herbal plants is the best solution to date.
This is because herbal medicine has fewer side effects. The
results of preliminary tests through in silico studies suggest
that the bioactive compounds of ethanol extract of C.
inophyllum leaves against the EGFR (Epidermal Growth
Factor Receptor) receptor which is a receptor involved in the
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inflammatory process where one of them is the EGFR-ERK
pathway shows that the phenolic compound 2H-
Benzo(cd)pyrene-2,6(1,H)-dione,  3,5,7,10-tetrahydroxy-1
with the chemical formula C22H1606 shows potential in
inhibiting the EGFR receptor with a docking value of 55,427
greater than the standard drug (Jaikumar, 2017).

The content of polyphenol compounds in the polar extract
of C. inophyllum leaves is the largest. The total phenolic
content in the water extract of C. inophyllum leaves is 97 +
9.2, and the methanol extract is 140.28 + 17.1 mg/g. In
addition, the total flavonoid content in the water extract of C.
inophyllum leaves is 88.94 +2.94 and the methanol extract is
177.06 = 5.29 mg/g (Dutta & Ray, 2014). The potential of C.
inophyllum as a herbal medicine in the treatment of
inflammation is enormous, as this is correlated with the levels
of polyphenol compounds found in the polar extract of this
plant. This study explains the potential of the ethanol extract
of C. inophyllum leaves as an alternative traditional medicine
when the body experiences inflammation, testing anti-
inflammatory activity using the carrageenan-induced paw
edema model method on white male mice.

II. MATERIALS AND METHODS
A. Sample

Calophyllum inophyllum leaves were obtained from Base-
G Beach, North Jayapura District, Jayapura City, Papua
Province.

B. Simple ingredients

5 kg of fresh leaves are sorted into wet and dry forms, and
the medicinal plants are dried at room temperature and
protected from direct sunlight. The dried medicinal plants are
ground and sieved using a 60-mesh sieve. They are stored in
a clean, tightly closed container.

C. Extraction

500 g of the crude drug was macerated using 70% ethanol
(1:5) for 24 hours. Re-maceration was carried out for 3 days
to maximize extraction. Continuous stirring and filtration
were carried out during the maceration process to obtain the
macerate. The macerate was concentrated into a crude
extract, and its yield was calculated.

D. Solvent-Free Test

The ethanol solvent must be ensured to have evaporated
completely, leaving only the secondary metabolite
compounds. The test is performed by adding two drops of
H2S04 and 1 mL of 2% K2Cr207 to the extract. The extract,
free from the ethanol solvent, does not change color.

E. Phytochemical Analysis

A color test was used to identify bioactive compounds and
determine  the  flavonoid, alkaloid, tannin, and
steroid/triterpenoid compounds present in the ethanol extract
of Calophyllum inophyllum leaves.

F. Test Solution

The test solution included 1% carrageenan, 1% Na-CMC,
Na-Diclofenac, C. inophyllum extract with P1 (100
mg/kgBW), P2 (200 mg/kgBW), P3 (400 mg/kgBW).

G. Anti-Inflammation Test

Male mice were acclimatized for 7 days by fasting for 18
hours while still being given drinking water. The paw volume
of mice was measured before being induced by carrageenan
with a plestismometer (Vo). Mice were grouped into five
groups. Activity testing was done by injecting 0.1 mL of 1%
carrageenan subplantarly. After 60 minutes, they were given
1% Na-CMC as a negative control group, Na-diclofenac as a
positive control group, and P1 extract (100mg/kgBW), P2
(200mg/kgBW), and P3 (400mg/kgBW) orally, while the
normal group was not given any treatment. The paw volume
of mice was measured 60 minutes after administration of the
test preparation. Edema volume was measured every 60
minutes or 1 hour; measurements were carried out for up to
300 minutes. The percentage of edema volume, inflammation
inhibition, AUC, and %API were calculated.

H. Data Analysis

The data obtained were then tested by the Shapiro-Wilk
test for normality and the Levene test for homogeneity. If the
data were normally distributed and homogeneous, a One-
Way ANOVA with a 95% confidence level was used,
followed by the LSD (Least Significant Difference) test to
determine whether there were any significant differences.

HI.DISCUSSION
A. Calophyllum inophyllum Leaf Extract

Extraction is an essential first step in the analysis of
bioactive compounds. The conventional method that can be
used to extract bioactive compounds is maceration. The
extraction yield from Calophyllum inophyllum leaves
obtained was 57.35 g, yielding 11.44%. The extraction result
in percent yield indicates a measure of the efficiency of the
solvent in extracting specific components from the original
material. The higher the yield value, the more bioactive
compounds are contained in the sample (Senduk et al., 2020).
Research by Hapsari et al., (2022) obtained a percent yield of
bintangur leaves of 2.18%, 2.51% and 2.58% using methanol
solvents with concentrations of 50%, 80% and 100%, and
also 3.38% for 100% ethanol solvent. The percent yield of
methanol extract of C. inophyllum leaves originating from
India was 74.44% based on multistage extraction. This
indicates that the dominant compounds in C. inophyllum
leaves are polar (Indrakumar, 2012). Therefore, the yield
value of a plant can be influenced by the solvent and solvent
concentration used and the extraction method chosen.
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Table 1. Results of Calophyllum inophyllum Leaf
Extraction

Simplex Solvent Extract Yield (%)
Weight (g) | Volume Weight (g)

(mL)
500 7500 57.35 11.44

B. Ethanol Solvent Free Test

The ethanol-free test was conducted by reacting a thick
extract of bintangur leaves with K2Cr207 and H2SO4. The
principle of the reaction that occurs is an oxidation reaction
between ethanol and K2Cr207 in an acidic environment, with
the following reaction:
3C2HS50H + 2K2Cr207 + 8H2SO4 —» 3CH3COOH +
2Cr2(S04)3 + 11H20 + 2K2S04

Samples that do not change color are declared free from
ethanol solvent. In this study, the initial color of the extract
was brownish orange. The color of the sample did not change
when reacted with H2SO4 and K2Cr207, which indicates
that the sample is free from ethanol. La et al. (2023) stated
that extracts that still contain ethanol solvent will change
color from orange to bluish green and vice versa; no color
change occurs if the extract is free from ethanol.

C. Phytochemical Test

Phytochemical screening is a process of examining the
secondary metabolite compounds present in a natural
product. The goal is to determine whether a particular plant
species has the potential for use. Secondary metabolites in
natural products include alkaloids, flavonoids, saponins,
tannins, steroids/triterpenoids, quinones, and others (Sa'adah
and Nurhasnawati, 2017).The results of the study by Fajriaty
et al. (2018) showed that the secondary metabolite
compounds  flavonoids, saponins,  terpenoids/steroids,
phenols, and tannins were detected in bintangur leaves, while
alkaloids and quinones were not detected. The difference in
results between the previous study and this study could be due
to the type of solvent and the concentration of the solvent
used.

The extract C. inophyllum's phytochemical results contain
alkaloids, glycosides, saponins, phenols, tannins, flavonoids,
proteins & amino acids, steroids, and coumarin (Indrakumar,
2012). The roots, stems, leaves, flowers, fruits, and seeds of
C. inophyllum contain secondary metabolite compounds
including flavonoids, coumarins, fatty acids and xanthones,
which are believed to have various bioactivities such as
analgesic, antiaging, anti-arthritic, anticancer, anti-
polyverative, anti-diabetic, antimicrobial, anti-HIV, and
specifically anti-inflammatory (Ferdosh, 2024). Research by
Cassein et al. (2021) suggests that extracts and secondary
metabolite compounds from isolated results of C.inophullum
are reported to have antioxidant, anti-inflammatory,
antimicrobial, and antimycobacterial activities.

D. Anti-Inflammation Test

The anti-inflammatory testing method in this study used a
plethysmometer to measure the volume of edema in the paws
of mice. Edema is formed due to carrageenan induction, a
substance that plays a role in stimulating the release of
inflammatory mediators such as histamine, which can lead to
inflammation. The mechanism of carrageenan in causing
edema is by stimulating mast cell lysis, resulting in the release
of inflammatory mediators, resulting in vasodilation, which
leads to capillary wall exudation and phagocyte migration to
the inflamed area, resulting in edema (Yusuf et al., 2021).

The highest percentage of edema was in the negative
control group given 1% Na-CMC, with an average percentage
of edema of 12.74% and the lowest percentage of edema was
in the positive control group given 50 mg of diclofenac
sodium, with an average percentage of edema of 3.39%. As
the dose of ethanol extract increases, the percentage of edema
decreases. This is shown in the extract group in P1 (100
mg/KgBW) the highest percentage of edema occurred at the
180th minute at 10.71%; P2 (200 mg/KgBW) the highest
percentage value at the 180th minute at 8.82% and P3 (400
mg/KgBW) reached a maximum value at the 180th minute at
6.48%. The percentage of edema in the positive control and
extract groups was smaller than in the negative control group.
The percentage of edema shows the swelling in the soles of
the mice's feet after being injected with carrageenan (Figure
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Figure 1. Graph of Percentage of Edema in Mice's Feet

The percentage of inflammation inhibition shows the
ability to reduce the volume of edema caused by
inflammation between the comparator (sodium diclofenac)
and the ethanol extract of bintangur leaves (Suwandi, et al.,
2022). Based on the LSD test, it was found that the treatment
groups of EEDB 200 mg/KgBB and EEDB 400 mg/KgBB
showed significant differences with K(-) and EEDB 100
mg/KgBB (p<0.05) from the 60th, 120th, 180th, 240th and
300th minutes but did not differ significantly with K(+)
(p>0.05), this indicates that the ethanol extract of bintangur
leaves at doses of 200 mg/KgBB and 400 mg/KgBB has the
potential to reduce the volume of edema (Figure 2).
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Figure 2. Graph of Percentage Inhibition of Mice's Foot
Inflammation

Calculating the AUC (Area Under Curve) is used to
calculate an extract's inhibitory power as an active substance
against edema formation. The AUC is a value that describes
the volume of edema from each treatment group at each time
unit. The greater the AUC value, the lower the drug's anti-
inflammatory ability; conversely, the lower the AUC value,
the higher the drug's anti-inflammatory ability.

AIP (Anti-inflammatory power) indicates the percentage
of a compound that provides anti-inflammatory activity. AIP
is a parameter that describes the inhibition of inflammatory
symptoms by looking at the rate at which a compound
provides anti-inflammatory activity. The AUC and AIP
values are inversely proportional, where the smaller the AUC
value, the greater the AIP wvalue (Priamsari and
Krismonikawati, 2020). Table 2 shows that the highest AUC
value is in the negative control group at 2.64 and the smallest
in the positive control group at 2.34. In EEDB dose of 100
mg/KgBB, the AUC value was greater than the doses of 200
mg/KgBB and 400 mg/KgBB, then the highest % DAI value
was in the positive control group (11.48%), followed by
EEDB dose of 400 mg/KgBB (8.83%), EEDB dose of 200
mg/KgBB (6.16%), and EEDB dose of 100 mg/KgBB
(5.36%).

A related study, Setyopuspito (2017), stated that the
percentage of inflammatory power obtained from ethanol
extract of soursop leaves using the carrageenan induction
method obtained an AIP value of 55.56% at a dose of 100
mg/kgBW. In addition, the percentage value of anti-
inflammatory power at a dose of 400 mg/kgBW of purslane
ethanol extract was 30.20% after measuring edema volume
for 300 minutes (Andayani et al., 2018).

Table 2. Calculation of AUC and AIP

Treatment AUCO0-5 AIP (%)
Group

P1 2.64 0

P2 2.34 11.48

P3 2.50 5.36

P4 2.48 6.18

P5 2.41 8.83

There are three phases in anti-inflammatory activity: the
first phase is the serotonin and histamine stage from the cell
mastocytes, the second phase is the kinin release stage, and
the third phase is the prostaglandin release stage,
cyclooxygenase, and lipogenase production. Various anti-
inflammatory testing studies using carrageenan-induced paw
edema models include the ethanol extract of Solanum
betaceum fruit peel, Cav. It contains flavonoid compounds
that are believed to have anti-inflammatory properties
(Priamsari and Krismonikawati, 2019). Polar (alcohol)
extracts of Andrographis paniculate, Tectona grandis, and
Calotropis gigantea leaves showed anti-inflammatory activity
at a dose of 200 mg/kg body weight (Rao, 2021). Ethanol
extract of Spatholobus littoralis Hassk stalks at a dose of 2.5
mg/kg body weight provided an anti-inflammatory effect of
19.21% (Rousdy et al., 2022).

The role of secondary metabolites as anti-inflammatory
agents is significant. Polyphenols are potential anti-
inflammatory  compounds.  Polyphenolic = compounds
successfully isolated from C. inophyllum leaves include
isocalophylic acid and calophylic acid (Patil et al., 1993);
isoinophynone and inophynone (Khan et al., 2002). The
polyphenolic compounds dehydrocycloguanandin  and
calophyllin B isolated from C. inophyllum leaves exhibit anti-
inflammatory activity in vivo via the interperitoneal and oral
routes in adrenalectomized rats (Gopalakrishnan et al., 1980).
Acetone extract of C. inophyllum leaves exhibits anti-
inflammatory activity in lipopolysaccharide-induced RAW
264.7 macrophage cells by inhibiting nitric oxide production
and reducing NF-kb, iNOS, and COX-2 (Tsai et al., 2012). A
flavonoid compound, amentoflavone, has been isolated from
C. inophyllum leaves and inhibits 15-lipooxygenase (LOX)
(Aminudin et al., 2016). Polyphenol and flavonoid
compounds isolated from ethanol extract of C. inophyllum
leaves showed good anti-inflammatory activity with an
inhibition percentage of 40.98% and 48.62% at a dose of 50
mg/kgBW (Navysari et al., 2021).

CONCLUSION

Ethanol extract of bintangur leaves at doses of 200
mg/kgBW and 400 mg/kgBW can act as an anti-
inflammatory agent in mice induced by carrageenan. The 400
mg/kgBW dose had the highest edema-reducing effect, with
an average inflammation inhibition percentage of 60.01% at
5 hours and a DAI percentage of 8.83%.
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