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1. Introduction
  

	 Epipremnum pinnatum (L.) Engl., belonging to 
Family Araceae, is a medicinal plant used by locals in 
many Asian countries. In the Philippines, the community 
of Batan Island utilized the sap in treating cuts and 
wounds (Abe & Ohtani 2013). In Taiwan, the leaf 
sheath is chewed to improve dental health, while in Bali, 
Indonesia, the stem is used to cure sprain (Zumbroich 
2011). Moreover, leaf decoctions of E. pinnatum were 
reported to be used in treating cancer in Singapore 
(Graham et al. 2000). These reports resulted in many 
investigations of its extracts to confirm its biological 
properties. E. pinnatum leaf and stem hexane extracts 
inhibited the proliferation of T-47D breast tumor cells 
through a type II non-apoptotic programmed cell death 

(Tan et al. 2005). Linnet et al. (2010) showed that the 
ethanolic extracts of the aerial parts exhibited anti-
inflammatory and analgesic properties. Phytochemical 
screening of the leaf extracts revealed the presence of 
flavonoids, alkaloids, saponins, tannins, and glycosides 
(Masfria et al. 2019). Activity-guided isolation revealed 
the active compound β-damascenone responsible for the 
anti-inflammatory activity of E. pinnatum leaf extracts, 
which may act by inhibiting the NF-κB signaling 
pathway (Pan et al. 2019). On the other hand, leaf and 
stem extracts of E. pinnatum did not exhibit antimicrobial 
activity against Staphylococcus aureus, Bacillus subtilis, 
Pseudomonas aeruginosa, Mycobacterium smegmatis 
and Candida albicans (Chan et al. 2008).
	 However, there have been no reports on the biological 
activities of E. pinnatum fruits. The fruits of Monstera 
deliciosa, a plant species belonging to the same Family 
Araceae, had been found to possess volatile compounds 
such as limonene, linalool, butanoic acid, ethyl benzoate, 

Epipremnum pinnatum (L.) Engl., belonging to the family Araceae, is a medicinal 
plant used by locals in many Asian countries to treat common ailments such as wounds 
and pain. In this study, the different parts of the fruits -peel, core, and kernels were 
analyzed for their phytochemicals and antioxidant potentials. Initial phytochemical 
investigation revealed that flavonoids, polyphenols, and sterols were found in all parts. 
Terpenoids were found in the core and peel extracts, while cardiac glycosides were 
found in the core and kernel extracts. The peel extracts were found to have the highest 
flavonoid content (308.9±19.2 mg quercetin equivalent per g fresh wt sample). It also 
exhibited the highest total antioxidant activity (EC50 = 23.1±4.2 ppm) among the three 
extracts, which is next to the activity of ascorbic acid (EC50 = 4.6±1.6 ppm) using the 
phosphomolybdate method. It also gave the highest DPPH-free radical scavenging 
activity (EC50 = 41.9±2.6 ppm) among the three extracts but lower activity than the 
ascorbic acid (EC50 = 1.1±0.5 ppm). At 200 ppm, the peel extracts exhibited a profound 
inhibitory effect (>50%) on the melanin production in zebrafish embryos. But, at this 
concentration, the peel extracts were also found to be toxic to the embryo, with 43% 
mortality. However, the extract did not exhibit antibacterial properties against E. coli 
and S. aureus. These results suggest the potential of the fruit parts, particularly the 
peel, as a source of natural compounds with pharmacological importance. 

Article history:
Received February 10, 2025
Received in revised form March 10, 2025
Accepted March 17, 2025

KEYWORDS:
antimelanogenic, 
antioxidant, 
Epipremnum pinnatum, 
phytochemicals, 
zebrafish

* Corresponding Author
	 E-mail Address: mlvillar1@up.edu.ph  

 Vol. 32 No. 4, July 2025 1073-1079
DOI:10.4308/hjb.32.4.1073-1079

ISSN: 1978-3019
EISSN: 2086-4094

H A Y AT IH A Y AT I
Journal of BiosciencesJournal of Biosciences

Research Article

ABSTRACTARTICLE INFO

Copyright (c) 2025@ author(s).

https://crossmark.crossref.org/dialog/?doi=10.4308/hjb.32.4.1073-1079&domain=pdf
https://creativecommons.org/licenses/by-nc/4.0/


and propyl butanoate and exhibited antioxidant activity 
(Barros et al. 2018). On the other hand, Scindapsus 
officinalis fruits inhibited the proliferation of various 
human carcinoma cells. They decreased the levels of 
indicators of oxidation, such as glutathione peroxidase 
and glutathione S-transferase (Shivhare et al. 2011). With 
this, the study aimed to determine the phytochemicals 
present in the different parts of E. pinnatum fruits and 
evaluate their antioxidant, antimicrobial and anti-
melanogenic potentials.

2. Materials and Methods

2.1. Plant Sample Collection and Extract 
Preparation
	 The fruit samples of E. pinnatum were collected from 
a residential area in Tacloban City, Leyte, Philippines. 
The identification of the sample was confirmed by Asst. 
Prof. Jay T. Torrefiel, a botanist at the University of 
the Philippines Tacloban College. Upon arrival at the 
laboratory, the peel, cub, and kernel were removed 
separately. Then, each of the samples was added 
with 100 mL of methanol and left overnight at room 
temperature. The sample mixture was filtered through 
vacuum filtration, and the crude extracts were dried in 
vacuo using a rotary evaporator. Then, it was stored in 
the refrigerator (4℃ ) prior to analysis.

2.2. Phytochemical Analysis
	 The crude methanolic extracts of the E. pinnatum 
fruit were tested for the presence of alkaloids, flavonoids, 
polyphenols, saponins, sterols, terpenoids, and cardiac 
glycosides (Paduhilao II and Yap-Dejeto 2022).

2.2.1. Alkaloids 
	 Each extract was dissolved in 2% Hydrochloric acid, 
boiled in a water bath, and then filtered. The filtrate was 
treated with Hager's reagent (1%  picric acid solution). 
The occurrence of the yellow-colored precipitate 
detected the presence of an alkaloid. 

2.2.2. Flavonoids
	 Each extract was treated with a few drops of NaOH 
solution. The formation of an intense yellow color, 
which becomes colorless upon the addition of 10 drops 
of 1% HCl, showed the presence of flavonoids. 

2.2.3. Polyphenols
	 The extracts were dissolved in 2 ml distilled water 
and treated with two drops of 5% FeCl3. The presence of 
brown precipitate indicated the presence of polyphenols.

2.2.4. Saponin
	 Extracts were dissolved with 5 ml distilled water in 
a test tube and were shaken. The occurrence of frothing 
that is stable for at least 15 minutes confirmed the 
presence of saponins.

2.2.5. Sterols
	 The presence of sterols was detected using the 
Liebermann-Burchard test. One (1) ml each of glacial 
acetic acid and chloroform were cooled and added to the 
extract aqueous solutions. The mixture was then treated 
with 1 drop of sulfuric acid. A formation of brown rings 
at the junction indicates the presence of phytosterols.

2.2.6. Terpenoids
	 Terpenoids were tested using the Salkowski reaction. 
Extracts were treated with 1 ml chloroform and 1 ml 
concentrated sulfuric acid. The presence of red or yellow 
coloration at the interface is positive for terpenoids.

2.2.7. Cardiac Glycosides
	 Using the Keller Killiani Test, the extracts were 
treated with 1 mL glacial acetic acid, followed by the 
addition of 2 drops of concentrated sulfuric acid. A green 
coloration indicates the presence of cardiac glycosides. 

2.3. Determination of Total Flavonoid
	 The total flavonoid content of the extracts was 
determined using the aluminum chloride colorimetric 
method employed by Phuyal et al. (2020) with 
modifications. In separate test tubes, 1.0 ml of quercetin 
standard solutions (50, 100, 250, 500, 1000 ppm) and 
extracts were added with 4.0 ml distilled water and 
0.3 ml 5% NaNO2. After 5 minutes of incubation, 0.3 
ml of 10% AlCl3 solution was added, and the mixture 
was allowed to stand for 6 minutes. Then, 2.0 ml of 
1 M NaOH solution was added, and the final volume 
was brought to 10.0 ml using distilled water. Finally, 
the mixture was allowed to stand for 15 minutes, and 
the absorbance was measured at 510 nm. The total 
flavonoid content was calculated using the calibration 
curve, and the result was expressed as mg quercetin 
equivalent per g dry weight.

2.4. DPPH-Radical Scavenging Activity
	 The free-radical scavenging activity of the 
extracts was determined using the 2,2′- diphenyl-
1-picrylhydrazyl (DPPH) assay, following the 
method described by Iqbal et al. (2015) with some 
modifications. The DPPH solution (10 ppm) was 
freshly prepared in methanol. Ascorbic acid solutions 
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were used as standards (0.5, 1.0, 2.0, 4.0, 5.0 ppm), 
while the extract solutions were prepared in methanol 
with varying concentrations (10, 25, 50, 100, 250, 500 
ppm). 
	 In separate test tubes, 1.0 ml of standard and extract 
solutions were treated with 2.0 ml DPPH solution. The 
test tubes were then incubated in the dark for 30 minutes, 
and their absorbance was measured at 517 nm using a 
UV-Vis Spectrophotometer (Thermoscientific Genesys 
150 UV-Vis Spectrophotometer,  Massachusetts, USA). 
The % inhibition for each sample and standard was 
calculated using the following equation:

2.6.2. Anti-Melanogenic Activity Assay
	 The anti-melanogenic properties of E. pinnatum 
extracts were evaluated using the zebrafish-based 
phenotypic assay reported by Choi et al. (2007). Male 
and female adult zebrafish were allowed to spawn in a 
separate chamber at the on-set of light, and the embryos 
were collected after 30 minutes. The embryos were 
distributed in a 24-well plate (10 per well × 3 wells) 
with 1.0 ml embryo medium: 10% Hank's with full-
strength calcium and magnesium (Westerfield 2000). 
Embryos were then treated with extract solutions 
(50, 100, and 200  ppm) at 9 hpf. Kojic acid (20 mM) 
served as a positive control, while 0.1 % DMSO served 
as a negative control. The suspension of embryos was 
changed after 24 hours and subjected to the same 
treatment. At 55 hpf, images of the zebrafish were 
taken, and the melanin content was estimated using 
the following scoring system: <10% as none or mild, 
10–49% as moderate, and >50% as profound.

2.7. Antibacterial Activity
	 The methanolic extract from the fruit peel was 
tested using the Kirby-Bauer disk diffusion method 
against Staphylococcus aureus (ATCC 25923) and 
the gram-negative bacterium Escherichia coli (ATCC 
25922), which were obtained from the Department of 
Science and Technology (DOST)-Regional Standards 
and Testing Laboratory (RSTL), Region 8, Leyte, 
Philippines (Clinical and Laboratory Standards Institute 
2020; Razmavar et al. 2014). The bacterial suspensions 
were prepared by dissolving bacterial colonies in a 
0.9% sterile saline solution. Twenty microliters (20 μL) 
of the extract solution (100 mg/ml) were loaded onto 6 
mm sterile Whatman No. 1 filter paper blank discs. The 
impregnated discs were then allowed to dry at 35°C 
for 2–3 hours before being placed on the inoculated 
plate. The plate was incubated in an inverted position 
at 37°C for 18 to 24 hours. The zone of inhibition was 
measured and expressed in millimeters. Gentamicin 
(10 μg/disk) and vancomycin (30 μg/disk) were used 
as positive controls, while 10% DMSO served as the 
negative control.

3. Results

3.1. Phytochemical Screening
The percent yields of extracts from the cub, peel, 

and kernel were 3.3 %, 1.2 %, and 29.8 %, respectively. 
The phytochemical screening of the different parts 
of Epipremnum pinnatum fruit (cub, peel, and 

% Inhibition = (1-Abs sample / Abs control) × 100

	 The graphs were plotted, and the scavenging 
activity was expressed in terms of  EC50 (effective 
concentration in μg/mL samples or standard that reduces 
the absorbance of DPPH by 50% when compared to 
negative control. The experiment was done in triplicate. 

2.5. Total Antioxidant Capacity
	 The total antioxidant capacity of the samples was 
tested using the phosphomolybdenum method  (Jan 
et al. 2013). Three (3) ml of the reagent solution (0.6 
M sulfuric acid, 28 mM sodium phosphate, and 4 
mM ammonium molybdate) was added to the extract 
solution (0.3 ml) in a test tube. The covered test tubes 
were incubated in a water bath at 90℃ for 1.5 hours. 
The absorbance of the mixture was measured at 765 
nm after cooling. The standard used was ascorbic acid, 
and the antioxidant capacity was calculated using the 
formula below:

Total 
antioxidant 
activity (%) 

× 100

Absorbance 
of the control

Absorbance of the control

Absorbance 
of the sample-

=

2.6. Antimelanogenic Determination using 
Zebrafish Model
2.6.1. Origin and Maintenance of Zebrafish
	 Adult zebrafish (Danio rerio) were purchased from a 
local aquarium fish dealer in Leyte-Leyte, Philippines. 
They were maintained using the standard protocol 
presented by Westerfield (2000). They were placed in 
an aquarium with a water aerator, maintained in a 14 
h-day/10 h-night cycle, and were fed with commercial 
fish feeds. Since the genotype of the zebrafish is 
unknown, an initial experiment was conducted to 
determine that the embryo has pigmentations, and 
the pigmentation is inhibited by kojic acid, a known 
tyrosinase inhibitor.



kernel) showed the presence of different secondary 
metabolites such as flavonoids, polyphenols, sterols, 
terpenoids, and cardiac glycosides, as shown in Table 
1. The cub extracts revealed the presence of sterols, 
terpenoids, and cardiac glycoside in the methanolic 
extract. The methanolic extract of the peel, on the 
other hand, similarly contains sterols, terpenoids, and 
polyphenols. The kernel extract showed the presence 
of sterols and cardiac glycosides. 

3.2. Flavonoid Content and Total Antioxidant 
Activity

The methanolic extract of the peel of E. pinnatum 
fruit reveals the highest amount of flavonoid 
content, as seen in Table 2, as compared to the other 
parts of the fruit. It also has the lowest EC50 value 
equivalent to EC50 = 23.1±4.2 ppm compared to the 
ascorbic acid standard (EC50 = 4.6±1.6 ppm) using 
the phosphomolybdate method. The results suggest 
that the peel has the highest total antioxidant activity 
compared to the other parts of the fruit. The methanolic 
extract of the peel also revealed a high DPPH-free 
radical scavenging activity because of its low EC50 
value equal to EC50 = 41.9±2.6 ppm as compared 
to the other parts of the fruit, as shown in Table 2. 
However, this value is higher than the ascorbic acid 
standard value equivalent to EC50 = 1.1±0.5 ppm. But 
still, these values show the potential of the peel of E. 

pinnatum fruit as a source of natural compounds with 
antioxidant activity importance.

3.3. Antimelanogenic Activity
The effect of the methanolic extract from fruit peel 

was evaluated using the zebrafish model. As shown in 
Figure 1, results indicate that the fruit peel extracts 
exhibited a dose-dependent inhibitory effect on 
melanin formation in zebrafish. The 50 ppm and 100 
ppm concentrations primarily showed mild (<10%) 
to moderate (10-49%) effects, while the highest 
concentration (200 ppm) demonstrated profound 
effects (>50%). A decrease in ocular melanin is more 
observable in 100 and 200 ppm (Figure 2). However, 
at these concentrations, the extracts also exhibited 
lethality toward embryos, with a 43% mortality rate 
and deformities such as bent tail and heart edema.

3.4. Antibacterial Activity
No zone of inhibition was observed for the 

methanolic peel extract of E. pinnatum when tested 
against the Gram-negative bacteria Escherichia coli 
and gram-positive bacteria Staphylococcus aureus 
(Table 3).

4. Discussion

	 Epipremnum pinnatum is widely used in traditional 
medicine preparations. Because of its medicinal 
properties, many studies have confirmed its potential 
for pharmacological application. However, all these 
studies are focused on leaf extracts of E. pinnatum. In 
this study, the different fruit parts (cub, seeds, and peel) of 
E. pinnatum were studied for their chemical constituents 
and pharmacological potentials. 
	 Previous studies have shown that E. pinnatum leaf 
extracts contain alkaloids, flavonoids, glycosides, sterols, 
terpenoids, tannins, and phytosterol (Das et al. 2015; Pan 
et al. 2019). In fact, the leaf extracts were reported to 
contain the following compounds: gusanlungionoside C, 
citroside A, phenylalcohol glycoside phenylmethyl-2-O-
(6-O-rhamnosyl)-ß-D-galactopyranoside, β-damascenone, 
megastigmatrienone, 3-hydroxy-β-damascenone, 3-oxo-7,8-
dihydro-α-ionol (Pan et al. 2019), and 5,6-dihydroxyindole 
(Goh 1998). In this study, flavonoids and sterols can be 
found in the three parts of the fruits. However, much 
of the polyphenols are detected in the peel. Moreover, 
the peel has the highest flavonoid content among the 
three fruit parts. The high amount of flavonoids in the 
peel may explain the observed high antioxidant activity. 

Table 1. Phytochemical investigation of the different parts of 
Epipremnum pinnatum fruit

(+) indicates presence, (-) means not detected

Alkaloids (Hager's test)
Flavonoids
Polyphenols
Saponins
Sterols (Liebermann, Burchard)
Terpenoids (Salkowski's test)
Cardiac glycosides (Keller-Killiani test)

-
+
-
-
+
+
+

-
+
-
-
+
-
+

-
+
+
-
+
+
-

Cub KernelPeel

Table 2. Flavonoid content, total antioxidant capacity, and DPPH-
free radical scavenging activity of Epipremnum pinnatum 
fruit parts

Fruit parts Flavonoid content
(mg/g fresh wt 

sample)

Total antioxidant 
capacity

EC50 (ppm)

DPPH-free 
radical 

scavenging 
activity

EC50 (ppm)
Cub
Kernel
Peel
Ascorbic acid

79.3±8.5
2.4±0.1

191.5±20.6
N/A

103.6±34.1
411.4±115.8

23.1±4.2
4.6±1.6

151.7±18.2
>500

41.9±2.6
1.1±0.5
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The findings of this study, which indicate that the peel 
exhibits higher antioxidant activity compared to other 
parts such as the core, seeds, and pulp, align with similar 
research on various fruits. Peels extract from the fruits 
of two species of dragon fruit (Hylocereus undatus and 
Hylocereus polyrhizus), Phlegrean mandarin (Citrus 
reticulata Blanco), kiwifruit (Actinidia deliciosa var. 
deliciosa) and Borneo olive (Canarium odontophyllum) had 
higher antioxidant activity than the other parts (Nurliyana 
et al. 2010; Prasad et al. 2010; Costanzo et al. 2022; Liu 
et al. 2022). In fact, most fruit peels have been reported 
to be a potential source of nutraceuticals because they 
possess high levels of antioxidants and some minerals 
(Suleria et al. 2020; Hussain et al. 2023).
	 The decrease in melanin pigmentation in embryos 
treated with kojic acid suggests inhibition of melanin 
production. Kojic acid inhibits melanin synthesis by 
inhibiting the catecholase activity of tyrosinase (Cabanes 
et al. 1994). The peel extracts also showed an anti-
melanogenic activity using a zebrafish-based assay. 
Profound inhibitory effect (>50%) on melanin production 
in zebrafish embryos was observed at 200 ppm. However, 
at this concentration, high mortality was also observed, 
and many of the embryos had abnormal developments. 
The presence of lethal compounds in the crude extracts 
such as calcium oxalate can cause this observation. Thus, 

Figure 1. Effects of Epipremnum pinnatum fruit peel extracts on the pigmentation of Danio rerio embryos (<10% as none or mild, 10–49% 
as moderate, and >50% as profound)

Figure 2. The phenotype of Danio rerio embryos was observed at 
55 hpf after treatment with 1% DMSO, 20 mM kojic 
acid, and E. pinnatum fruit peel extracts (50, 100, and 
200 ppm). Developmental defects are indicated by the 
orange arrow (heart edema) and red arrow (bent tail). 
The effects of the extracts on the embryo's pigmentation 
were viewed and photographed using a microscope 
(Olympus BX43)

Table 3. Zone of inhibition of Epipremnum pinnatum peel extracts 
Test bacteria Vancomycin 

(30 µg/disk)
Gentamicin 
(10 µg/disk)

E. pinnatum 
peel extract 
(100 mg/ml)

Staphylococcus aureus
Escherichia coli

25.67±1.15
N/A

N/A
16.33±0.58

-
-



further fractionation and isolation of the compounds are 
recommended to identify the compounds that exhibit 
antimelanogenic activities. The enzyme tyrosinase 
catalyzes the production of melanin in zebrafish. In 
the presence of an inhibitor such as kojic acid, melanin 
production can be inhibited by the downregulation of 
tyrosinase activity. Tyrosinase is the enzyme that catalyzes 
the conversion of tyrosine to dopaquinone (Chang 2012). 
The leaf extracts Cassia alata inhibit melanin production 
in zebrafish embryos and can be implicated in the presence 
of flavonoids (Lelina and Fuentes 2018). Flavonoids 
such as luteolin exhibit antimelanogenic effects mainly 
via transcriptional factors MiTF (Choi et al. 2008; Liu-
Smith & Meyskens 2016). Further, studies have supported 
the antimelanogenic activity through inhibition of the 
tyrosinase activity (Jeon et al. 2021; Khongkarat et al. 
2024). The compounds, particularly flavonoids, present in 
the peel extracts of E. pinnatum may have also inhibited 
the tyrosinase from producing melanin. 
	 The antibacterial property of extract was also tested 
against the gram-positive Staphylococcus aureus and 
gram-negative bacteria Escherichia coli. However, results 
showed that the fruit peel of E. pinnatum extract did not 
exhibit any antibacterial activity. This result is consistent 
with another study in which the leaf and stem extracts 
of E. pinnatum did not show any antimicrobial activity 
(Chan et al. 2008). However, the study also presented 
that antibacterial activity was demonstrated against S. 
aureus when fresh stem juices were used. The results 
may indicate that the antimicrobial compounds may be 
affected by the preparation processes, such as maceration. 
In conclusion, the fruit of E. pinnatum shows potential as 
a source of biologically active compounds, particularly 
those with antioxidant and antimelanogenic properties. 
The findings of this study warrant the need for further 
investigation to isolate and identify its active compounds 
and explore other pharmacological properties, such as 
anticancer activity.
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