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ABSTRACT 

 
Nyamplung (Calophyllum inophyllum L.) is reported to have ethnomedicinal benefits in traditional 

medicine systems. Leaves, fruit, seeds, flowers, stems, roots and essential oils are the parts that are often 
used. Previous scientific studies revealed that this plant part is a valuable resource of secondary metabolites 
and exhibits a wide range of biological activities. The purpose of this review is to deliver thorough and 
detailed insights into the traditional uses, chemical ingredients, biology, and pharmacological studies as 
scientific evidence about the useful efficacy of C. inophyllum in the development of modern medicine. 
Traditional use shows C. inophyllum is widely used to treat skin diseases, wounds, boils, vaginal discharge, 
bleeding, gonorrhea, chronic bronchitis, sore eyes, heatstroke, and headaches. C. inophyllum is rich in 
phenols, polyphenols, flavonoids, xanthones, coumarins, and terpenoids. Several research results show that 
C. inophyllum possesses a multitude of pharmacological properties including anti-cancer, anti-
inflammatory, antimicrobial, antioxidant, antiplatelet, antiviral, and antidiabetic activities. 
Keywords: ethnopharmacology; tamanu; pharmacology; phytochemistry; toxicology.  
 

INTRODUCTION  
The concept of developing medicine from 

nature which is used empirically is the oldest 
method that has been implemented for decades by 
traditional societies. Biological natural resources 
become more attractive when they are recognized 
by the public and the world because they have 
extraordinary potential as raw materials for 
medicine. Living natural resources are also 
considered important gene libraries in industrial, 
agricultural, and health development, giving rise to 
a new projection, namely bioeconomic (Heinrich & 
Gibbons, 2010; Sukara, 2005). Bioeconomic 
prioritizes the utilization of using renewable 
biological resources to produce materials, food, 
medicine, etc., that is important for the future 
development of many fields, including industry, 
agriculture and health. To date, there is a 
significant rise in the   utilization   of medicinal 
plants both in traditional and modern practices.  
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Recently, several medicinal plants have been found 
to have potent pharmacological activity, including 
Cubebin from Piper cubeba as anti-platelet and 
Acmella oleracea L. as antithrombotic. Other 
studies show that extracts of some medicinal 
plants improve the progression of diabetic 
nephropathy and treat Alzheimer’s disease. This 
proves that medicinal plants which are still rarely 
studied, have potential pharmacological activity as 
natural medicines (Ahmad et al., 2022; Herlyanti et 
al., 2023; Pramiastuti et al., 2023; Putra et al., 2023; 
Tiaravista et al., 2023). For instance, the utilization 
of the traditional tea and decoct is still popular 
among the elderly; and the modern dosage form of 
phytopharmaceuticals and cosmetic products that 
are popular among young generation. As stated by 
the World Health Organization (WHO), more than 
80% of developing countries population relies on 
herbal medicines for medication ’to maintain 
health (Canter et al., 2005). Numerous research 
studies have been conducted to scientifically prove 
the efficacy of medicinal plants. One of them is 
Nyamplung (Calophyllum inophyllum L.).  

http://dx.doi.org/10.22146/mot.87488
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Calophyllum is a large genus in the 
Calophyllaceae family with about 180-200 species, 
which are distributed mainly in tropical forests 
such as South China and Southeast Asia, East 
Africa, Madagascar, Pacific islands, America, 
Australia, and Brazil. The C. inophyllum tree is a 
large hardwood growing in mountain forests and 
coastal swamps. The Calophyllum genus has wood 
potential and is a folk medicine for various 
ailments such as vaginal discharge, rheumatism, 
scabies, boils, and hair growth (Aminudin et al., 
2016; Li et al., 2016). Extracts, subfractions, and 
isolated metabolites of C. inophyllum exhibit 
enhanced antimicrobial, antioxidant, anti-
inflammatory, and antimycobacterial activities 
(Cassien et al., 2021). Calophyllolide is the main 
compound isolated from C. inophyllum seeds which 
demonstrates anti-inflammatory, wound healing, 
anticoagulant, anticancer, and antimicrobial, 
activities (Arora et al., 1962; Yimdjo et al., 2004). 

Tamanu oil, which comes from the seeds of 
C. inophyllum, is traditionally used to treat various 
skin diseases. Most of the bioactive properties of 
Tamanu oil are resin compounds. They contain 
bioactive metabolites that are mostly derived from 
neoflavonoids including pyranetocarin. Several 
studies have shown that tamanu oil has anti-
inflammatory, antioxidant, antimicrobial, and 
analgesic abilities, as well as being used for wound 
healing (Pribowo et al., 2021; Raharivelomanana et 
al., 2018). There are many empirical and scientific 
studies on the use of C. inophyllum, so it is 
important to dig deeper into the information on the 
phytochemical compounds and their 
pharmacological activities. This is useful as 
scientific evidence in the development and further 
research to increase its benefits in the medical 
field.  

 

METHODS 
Literature studies of C. inophyllum were 

collected from electronic databases: PubMed, 
Science Direct, and Google Scholar. The keywords 
used to search for publications and information 
include C. inophyllum, ethnomedicinal C. 
inophyllum, phytochemistry of C. inophyllum, 
pharmacological C. inophyllum, toxicity of C. 
inophyllum. The data presented in this review are 
from the original article only. 

 

VERNACULAR NAMES 
C. inophyllum is known as Tamanu, 

Alexandrian laurel, Panay tree, and sweet-smelling 
Calophyllum. In London, commercial logs of C. 
inophyllum are referred to as 'Borneo Mahogany' 
(Dweck & Meadows, 2002). In various regions in 
Indonesia, this tree is known as Nyamplung 

(Javanese, Sundanese), Nyamplong or Camplong 
(Madura), Punaga (Minangkabau, Dayak, Bali), 
Kanaga (Dayak), Mantau (Bima), Pantar (Alor), 
Fitako (Ternate), and Bintangur (Sumatra)  (Faisal 
et al., 2022; Heyne, 1950). 

 

PLANT DESCRIPTION 
C. inophyllum Linn. (Calophyllaceae) is a 

medicinal plant that is spread in various countries 
in the tropics and subtropics. C. inophyllum grows 
in East Africa, through the south coast of India to 
Malesia, northern Australia, and the Pacific islands 
which then extends to the Philippines, Taiwan, and 
the Mariana Islands to Southeast Asia. The 
geographical distribution of this species also 
includes the coastal areas of Polynesia and 
Madagascar (Dweck & Meadows, 2002; 
Shanmugrapriya et al., 2016). C. inophyllum trees 
are often found in coastal areas and has the ability 
to thrive at an elevation ranging from 100 – 350 
meters above sea level. C. inophyllum is a medium 
to large, slow-growing tree, reaching a height of 
about 8 to 20 m. The trunk is up to 1.50 m in 
diameter with a very short trunk and low branches 
close to the ground (Shanmugrapriya et al., 2016; 
Udarno & Tjahyana, 2019). 

The C. inophyllum L. tree thrives in direct 
sunlight, although it exhibits slow growth. Trees 
can be propagated generatively (seeds) and 
vegetatively (cuttings). However, for plant 
propagation, it is generally obtained from seeds, 
because the fruit of C. inophyllum is easy to obtain 
and bears fruit throughout the year. C. inophyllum 
is very well adapted to various types of soil and 
soil, so it can be found from the lowlands to the 
highlands (Leksono et al., 2021; Prabakaran & 
Britto, 2012). 

The development of the C. inophyllum flower 
from the bud to the mature bud takes 27 days after 
initiation. The flowers bloom for 3 days, then 6 
days after anthesis, some of the flowers have fallen 
that only the ovaries remain. Fruiting from small 
fruit to ripe fruit takes 10-11 weeks after flowers 
bloom (Hamim et al., 2019). 

The fruit is round with a slightly tapered tip, 
the color is green, the flesh is thin, the seeds are 
round and inside the seed, there is a core filled with 
yellow oil. Flowers emerge from stalks, fragrant, 
white, clustered, and yellow stamens. The leaves 
are shiny green, the veins are sharply divided,      
and the veins are pinnate and visible with petioles 
up to 1.5 cm long. Long oval leaf shape with a     
blunt tip and a smooth leaf surface (Sulianti et al., 
2006). 

ETHNOMEDICINAL USES 
The tree of C. inophyllum has a large number 

of medicinal properties with high healing potency. 
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Its bark, fruit, leaf, flower, and seed are used for 
traditional medicine to treat wounds, skin 
diseases, boils, bleeding after childbirth, 
gonorrhea, vaginal discharge, chronic bronchitis, 
pneumonia, sore eyes, heartburn, migraines, and 
vertigo, and are used as antiseptic, astringent, 
expectorant, diuretic, and laxative, especially in 
South Asia (Shanmugrapriya et al., 2016). A 
decoction of the root is commonly used 
traditionally for the treatment of ophthalmia and 
boils; the bark is used to cure orchitis; the latex is 
applied to the skin against rheumatism and 
psoriasis; whereas the decoction of leaves for 
combating eye infections. C. inophyllum is also 
traditionally used to relieve leprosy and treat 
rheumatism. The oil of C. inophyllum seed oil is an 
acceptable source of sustainable biodiesel (Dorla et 
al., 2019; Gupta & Gupta, 2020).  

The stem of C. inophyllum is a hard and 
strong ornamental plant wood and has been used 
in construction or shipbuilding. The C. inophyllum 
tree also has the benefit of absorbing pollution 
with a dust absorption capacity of 0.023-0.025 
g/m2 per day. Its oil is traditionally used to cure 
diabetic wounds, sunburn, psoriasis, and 
abrasions. In southern Africa, it is useful for 
treating rheumatism, arthritis, eye inflammation, 
and herpes as well as for treating scalp and hair 
problems (Sundur et al., 2014; Sutrisno et al., 
2020). In Indonesia, C. inophyllum leaves are 
traditionally used as one of the ingredients used in 
concoctions to treat cancer, according to Riset 
Tanaman Obat dan Jamu (National Research on 
Medicinal Plants and Herbs) (Budiarti & Sholihah, 
2018). 

 

PHYTOCHEMISTRY 
The leaves of C. inophyllum contain many 

phenolic compounds. The total phenolic content of 
the water and the methanol extracts was 97 ± 9.2 
and 140.28 ± 17.1 mg/g, respectively. While the 
flavonoid content was 88.94 ± 2.94 and 177.06 ± 
5.29 mg/g in the aqueous extract and methanol 
extract of C. inophyllum leaves respectively (Dutta 
& Ray, 2014). Triterpenoids isolated from stems 
and leaves this plant were epifriedelanol, 
canophyllal, 3β, 23-epoxy-friedelan-28-oic acid, 
oleanolic acid, friedelin, canophyllol, canophyllic 
acid, and 3-oxofriedelan-28-oic acid (Li et al., 
2016). Two tetracyclic dipyranocoumarins, 
namely isocalophyllic acid and calophyllic acid 
have been isolated from leaves of C. inophyllum 
(Patil et al., 1993). Inophynone and isoinophynone  
are epimer pairs that have been isolated from the 
ethanol extract of fresh leaves of C. inophyllum (Ali 
et al., 1999; Khan et al., 2002). Three novel 
compounds anti-4-aza-B-homo-5 alphacholestane- 

3-one), trans2-[2-(trifluoromethyl)phenyl]-10b, 
10c-dimethyl-10b, and 10c-dihydropyrene were 
also identified in the leaves of C. inophyllum 
(Susanto et al., 2019).  

The stem bark of C. inophyllum contains 
Inophinnin, inophinone, pyranojacareubin, 
rheediaxanthone A, macluraxanthone, 4- 
hydroxyxanthone, caloxanthone C, brasixanthone 
B and trapezifolixanthone (Mah et al., 2015). Other 
compound isolates that have been isolated from 
stem bark are caloxanthone E, 1,5-
dihydroxyxanthone friedelan-3-one, and 
calophynic acid (Iinuma et al., 1995; Yimdjo et al., 
2004). 

Myricetin and Quercetin are found 
contained in flower stamens (Subramanian & Nair, 
1971). Compounds in the C. inophyllum fruit are 
calophylloid, inophyllum A, C, E, calophynic acid, 
1,7-dihydroxy-6-methoxyxanthone, 11,12-
anhydroinophyllum A, gallic acid, potocatechuic 
acid, n-nonacosane, sitosterol-3-O-D-
glucopyranoside, and β-sitosterol (Zakaria et al., 
2014).  

Inocalophyllin A and B were isolated from C. 
inophyllum seeds together with their methyl ester 
forms (Shen et al., 2003). Meanwhile, the seed coat 
contains inophyllolide, calustralin, inophyllum C 
and E (Gupta & Gupta, 2020; Yimdjo et al., 2004). 
In the root bark, caloxanthone A, brasiliensic acid, 
and inophylloidic acid are found (Yimdjo et al., 
2004). 

The oil of C. inophyllum oil, as a non-edible 
oil is a potential source of biofuels with an oil yield 
of around 70% (Atabani & César, 2014). 
Calophyllum oil extraction is carried out to extract 
its natural squalene as a raw material for 
supplements and cosmetics (Saputra et al., 2014). 
The oil of C. inophyllum oil contains 75.4% of 
triglycerides with a viscosity of 26.4 mPa/s, 
density of 0.874 g/cm3, iodine value 98.0 g 
iodine/100 g, acid value of 46.4 mg KOH/g, water 
and sediment trace. The resin (viscosity of 4694.8 
mPa/s) contains 4.51% total phenolic compound 
(equivalent to gallic acid), and it also has 
antioxidant activity 8.82 mg/g (equivalent to 
ascorbic acid), and an acid value of 126.2 mg 
KOH/g (Kartika et al., 2021). The composition             
of methyl ester of the biodiesel of C. inophyllum     
oil analyzed by gas chromatography with              
mass spectrophotometer was methyl oleate 
(43.41%), methyl linoleate (23.68%), methyl 
palmitate   (17.05%);    metal    stearate   (11.71%); 
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Table I. Phytochemicals isolated from C. inophyllum 
 

Part of plants Compound name Structure References 
 3-oxofriedelan-28-oic acid 

 

(Li et al., 2010) 

 Calophyllic acid 

 

(Patil et al., 
1993) 

 Canophyllal 

 

(Li et al., 2010) 

 Canophyllic acid 

 

(Li et al., 2010) 

 Canophyllol 

 

(Li et al., 2010) 

 Epifriedelanol 

 

(Li et al., 2010) 
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Table I. (Continued) 
 

Part of plants Compound name Structure References 
Leaves Friedelin 

 

(Li et al., 2010) 

 Inophynone 

 

(Ali et al., 1999; 
Khan et al., 

2002) 

 Isocalophyllic acid 

 

(Patil et al., 
1993) 

 Isoinophynone 

 

(Ali et al., 1999; 
Khan et al., 

2002) 

 Oleanolic acid 

 

(Li et al., 2010) 

 1,5-dihydroxyxanthone 

 

(Yimdjo et al., 
2004) 

 4-hydroxyxanthone 

 

(Mah et al., 
2015) 
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Table I. (Continued) 
 

Part of plants Compound name Structure References 
 Brasixanthone b 

 

(Mah et al., 
2015) 

 Friedelan-3-one 

 

(Yimdjo et al., 
2004) 

 Inophyllum b 

 

(Patil et al., 
1993) 

 Inophyllum p 

 

(Patil et al., 
1993) 

 Macluraxanthone 

 

(Mah et al., 
2015) 

Stem bark Pyranojacareubin 

 

(Mah et al., 
2015) 

 Rheediaxanthone a 

 
 

(Mah et al., 
2015) 
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Table I. (Continued) 
 

Part of plants Compound name Structure References 
 Trapezifolixanthone 

 

(Mah et al., 
2015) 

 1,7-dihydroxy-6-
methoxyxanthone 

 

(Zakaria et al., 
2014) 

 Gallic acid 

 

(Zakaria et al., 
2014) 

 Inophyllum a 

 

(Zakaria et al., 
2014) 

 Inophyllum c 

 

(Zakaria et al., 
2014) 

 Inophyllum e 

 

(Zakaria et al., 
2014) 

Flower Myricetin 

 

(Subramanian 
& Nair, 1971) 

 N-nonacosane  (Zakaria et al., 
2014) 
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methyl arachidate (2.66%); methyl palmitoleate 
(1.30%), and methyl gondoate (0.20%) 
(Muderawan et al., 2016).   Biofuels are   essential   
for   mitigating   the impact of climate change 
because they reduce greenhouse gas emissions of 
the transportation sector (Yuniastuti et al., 2021). 
 

PHARMACOLOGICAL PROPERTIES 
Antiviral activities 

Inophyllum compounds can fight the growth 
of the cultured human immunodeficiency virus 

type 1 (HIV-1). Inophyllum B and P have 
demonstrated their efficacy as reverse 
transcriptase inhibitors, with IC50 values of 38 nM 
and 130 nM, respectively. These compounds 
exhibit significant potential in the field of 
antiretroviral therapy. (Patil et al., 1993; Taylor et 
al., 1994). These two inophyllums were reported to 
have anti-HIV activity (IC50 of 1.4 and 1.6 µM), 
respectively. Coumarin derivatives, namely 
castatolide and inophyllum P, are inhibitors of    
HIV reverse transcriptase enzyme identified in          

Table I. (Continued) 
 

Part of plants Compound name Structure References 
 Sitosterol 

 

(Zakaria et al., 
2014) 

Seed Inophyllolide 

 

 

 Inophyllum c 

 

(Zakaria et al., 
2014) 

 Inophyllum e 

 

(Zakaria et al., 
2014) 

Root bark Brasiliensic acid 

 
 

(Yimdjo et al., 
2004) 
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C. inophyllum extracts. (Spino et al., 1998). 
Dipyranocoumarin, calophyllolide, inophyllum B, 
C, G, and P in C. inophyllum seeds and leaves 
demonstrate non-nucleoside reverse transcriptase 
inhibitory activity that can contribute to the 
development of new antiviral drugs (Laure et al., 
2008). 

 
Anti-inflammatory and immunomodulatory 
activities 

Dehydrocycloguanandin and calophyllin B 
isolated from C. inophyllum leaves showed anti-
inflammatory activity in vivo through 
intraperitoneal and oral routes in 
adrenalectomized rats. The acetone extract of the 
leaves of C. inophyllum showed anti-inflammatory 
activity in lipopolysaccharide-induced RAW 264.7 
macrophage cells. It inhibited  nitric oxide 
production and decreased the expression of NF-κB, 
iNOS, and COX-2 (Gopalakrishnan et al., 1980; Tsai 
et al., 2012). Stem barks and leaves ethanol 
extracts of C. inophyllum showed anti-
inflammatory activity in Carrageenan-induced paw 
edema in albino rat (Baig et al., 2014).  

C. inophyllum fruit extract at a concentration 
of 50 g/ml inhibited the activities of 
cyclooxygenase and lipooxygenase by 77% and 
88%, respectively, suggesting its potency as an 
anti-inflammatory agent (Zakaria et al., 2014). The 
ethanol extracts obtained from the stem bark and 
seeds of C. inophyllum reduced the volume of leg 
edema by 28.57 and 36.36%, respectively, in 
Freund adjuvant-induced arthritis rats. By orally 
administering 250 mg/kg of bark and seed 
extracts, the hematological and biochemical 
parameters of rats with arthritis were restored to 
normal (Perumal et al., 2017).  

Calophyllolide, a major compound in                 
C. inophyllum seeds, shows anti-inflammatory 
activity by upregulating interleukin-6 (a pro-
inflammatory cytokine) and downregulating the 
expression of interleukin-6, tumor necrotic factor-
α, and interleukin-1β  (pro-inflammatory 
cytokines) (Nguyen et al., 2017). Inophinnin, a 
compound of xanthone compound isolated from 
the stem bark of C. inophyllum, demonstrated anti-
inflammatory properties by suppressing the 
production of nitric oxide (Ee et al., 2011). 
Amentoflavone isolated from the bark and leaves 
of C. inophyllum has an inhibitory effect on 15-
lipooxygenase (LOX) (Aminudin et al., 2016). 

The presence of friedelin and triterpene 
compounds from the friedelin group, especially 
kanofil, kanofilol and kanophilic acid, 
mesuaxanthone B and calophyllin (Saxena et al., 
1982). Anti-inflammatory compounds from                 
C. inophyllum fruit are calophynic acid, inophyllum    

A, C, E, 11,12-anhydroinophyllum A,   
calophyllolide, tocatechuic acid, gallic acid, beta-
sitosterol, nonacosane, and sitosterol-                              
3-O-beta-D-glucophyranoside, 1,7-dihydroxy-6-
methoxyxanthone (Zakaria et al., 2014).  

 
Antimicrobial Activities 

The antimicrobial and antifungal potential 
of the ethyl acetate and ethanol extracts of                    
C. inophyllum has been identified and studied. The 
seed oil of C. inophyllum shows antimicrobial 
activity against some Gram-positive bacteria. The 
activity of ethanol extract is 14 times stronger than 
that of pure oil (Bhat et al., 1954; Saravanan et al., 
2011). Isolation of compounds from stem bark, 
leaves, and seed oil has confirmed the existence of 
xanthones, coumarins, and triterpenes with broad 
biological activity against bacteria and protozoa 
(Sundur et al., 2014).  

The oil of C. inophyllum has an antimicrobial 
effect on Staphylococcus aureus with the largest 
inhibition diameter of 6.75 mm (Hasibuan et al., 
2013). The methanol extract of the C. inoplyllum 
wood showed good antitermitic activity (Kadir et 
al., 2015). The chloroform extract of the                          
C. inophyllum showed larvicidal activity with LC50 
values of 237.034, 75.492, and 28.783 ppm for 18, 
24, and 30 hours of exposure. Petroleum ether 
extract of C. inophyllum leaves was found to be 
quite active (P<0.01) against eggplant aphids 
(Aphis gossypii) and black bean aphids (Aphis 
fabae). These extracts (at concentrations of 200 
and 400μg/disk) inhibited the growth of 
pathogenic bacteria including (Staphylococcus 
aureus, Agrobacterium sp., Shigella dysenteriae, 
Bacillus cereus, and Escherichia coli); and they also 
inhibited (at concentrations of 50 and 200μg/disc) 
three pathogenic fungi (Aspergillus niger, 
Saccharomyces sp., and Candida sp.) The petroleum 
ether extract of the leaves of C. inoplyllum showed 
promising antimicrobial and antifungal activity 
against Candida sp. and Shigella dysenteriae (Rana 
et al., 2017). 

 
Antioxidant Activity 

C. inophyllum seed oil has antioxidant 
activity and has an IC50 value of 3.18 ug/mL using 
the DPPH radical scavenging method (Safrina & 
Murtini, 2021). The hexane subfraction of the            
C. inophyllum peel showed moderate antioxidant 
and anti-diabetic activity with the DPPH test (2,2-
diphenyl1-picrylhydrazyl) and inhibition of the α-
glucosidase enzyme (Abbas et al., 2021). 

Calophyllic acid and isocalophyllic acid in C. 
inophyllum leaves show high antioxidant activity. 
The methanol extract of the leaves showed better 
free radical scavenging activity and ferric 
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reduction power than the aqueous extract. This is 
presumably due to the higher content of phenols 
and flavonoids in the methanol extract (Dutta & 
Ray, 2014; Prasad et al., 2012). A mixture of 
calophyllic acid, isocalophyllic acid, kanophilic 
acid, and amentoflavone from C. inophyllum 
demonstrated lipid-lowering effect in an in vivo 
hyperlipidemia experiment induced by triton 
(Prasad et al., 2012). 

 
Anticancer Activities 

C. inophyllum fruit extract demonstrated a 
remarkable antitumor efficacy against MCR-7 cells, 
exhibiting an IC50 value of 23.59 µg/ml. This effect 
was achieved by inducing cell cycle arrest in the 
G0/G1 and G2/M phases and promoting apoptosis. 
C. inophyllum fruit is also capable of suppressing 
the expression of Bcl2, an anti-apoptotic protein, 
and induce pro-apoptosis of p53, Bax, and 
cytochrome C. Fruit extract also affects the 
mitochondrial apoptotic pathway through 
activation of caspase-3 and upregulation of 
intracellular level of reactive oxygen species 
(Shanmugapriya et al., 2017).  

The IC50 values of the ethanol extract of the 
fruit peel and the ethanol extract of C. inophyllum 
seeds in WiDr colon cancer cells were 42.47 µg/mL 
and 1030.41 µg/mL, respectively. The selectivity 
indicesof the ethanol extract of the fruit peel and 
the seed ethanol extract of C. inophyllum in WiDr 
colon cancer cells were 1.50 and 67,982,414.71, 
respectively. Doxorubicin, a reference drug 
demonstrated IC50 of 3.49 µg/ml and a selectivity 
index of 764.41 (Fathani & Miladiyah, 2021). 
Calophyllolide and calustralin from the        
methanol extract of the seeds of C. inophyllum 
showed cytotoxic activity with IC50 of 3.5 µg/ml 
and IC50 of 42.0 µg/ml respectively (Yimdjo et al., 
2004).  

The oil from C. inophyllum seeds is known to 
be able to induce intrinsic and extrinsic apoptotic 
pathways in C6 glioma cells with the percentage of 
apoptotic cells reaching 68.8% after 48 hours and 
cell proliferation decreasing to 55.6% and 30.3% 
during 24 and 48 hours. The viability of C6 glioma 
cells was significantly decreased by treatment with 
C. inophyllum seed oil for 24 and 48 hours with IC50 
values of 0.22% and 0.082%, respectively 
(Erdemir, 2021).  

The seed oil of C. inophyllum contains 
cytotoxic yellow and green pigments that have 
been found to inhibit the cell cycle in DLD-1 colon 
cancer cells, specifically in the G1-S and G2-M 
phases. The pigment also induced cell death in 
human \ cell lung cancer cell lines A549 and H1975 
with IC50 of 0.1206 and 0.0676% in 24 h 
incubation, respectively. Presence of green 

pigment has been found to have a synergistic effect 
on gefitinib, which is a selective inhibitor of the 
epidermal growth factor receptor. that potentiated 
cell death in A549 and H1975 cells (Hsieh et al., 
2018). However, the cytotoxicity test of C. 
inophyllum seed oil on human skin fibroblast cells 
showed low cytotoxicity (Ku et al., 2021). 

The petroleum ether extract of the leaf C. 
inophyllum L showed cytotoxic activity through the 
brine shrimp mortality test with LC50 of 1413.490, 
384.766, and 37.562ppm for 12, 18, and 24 hours 
of exposure to A. salina, respectively (Rana et al., 
2017). The presence of 4-phenyl coumarins in C. 
inophyllum leaves was responsible for the 
inhibition of Epstein-Barr virus (EBV-EA) 
activation induced by 12-O-tetradecanoylphorbol-
13-acetate in Raji cells. In addition, Calocoumarin-
A has demonstrated its protective effects against 
the formation of mouse skin tumors in 
carcinogenesis experiments. (Itoigawa et al., 
2001).  

A mixture of triterpenoids oleanolic acid, 
canophyllic acid, 3β, 23-epoxy-friedelan-28-oic 
acid, 3-oxofriedelan-28-oic acid, canophyllol, 
canophyllal, epifriedelanol, and friedelin, from the 
stalks and leaves of C. inophyllum is known to exert 
anticancer activity by inhibiting the growth of 
human leukemic HL-60 cells (Li et al., 2010). 
Gerontoxanthones and 2-hydroxyxanthones from 
the ethanolic extract of C. inophyllum twigs were 
reported to have cytotoxic effect against the 
chronic myelogenous leukemia cell line (K562; IC50 
of 7.2 and 6.3 μg/mL, respectively) (Xiao et al., 
2008). Inophinone, pyranojacareubin, 
rheediaxanthone A, macluraxanthone, and 4-
hydroxyxanthone, a group of xanthones from the 
stem bark of C. inophyllum exhibit antiproliferative 
action on K562, SNU-1, NCI-H34, HeLa, and Hep G2 
(Mah et al., 2015). Caloxanthone O isolated from 
the ethanolic extract of the twig of  C. inophyllum is 
cytotoxic against human gastric cancer cells      
(SGC-7901) with an IC50 of 22.4 µg/mL (Dai et al., 
2010). 

The roots and seeds of C. inophyllum contain 
several compounds: brasiliensic acid, calophynic 
acid, calophyllolide, inophylloidic acid, and 
caloxanthone A. These compounds have 
demonstrated their inhibitory effects on human 
epidermoid carcinoma of nasopharyngeal cells 
with IC50 values ranging from 3.5 to 11.0 µg/ml. 
Their potential in treating this type of cancer is 
promising and warrants further investigation. 
(Yimdjo et al., 2004). The presence of Inophyllum 
A in the roots of C. inophyllum has been observed to 
induce apoptosis in leukemia cells (Jurkat).           
This process occurs through the generation of      
ROS     and      the      disruption     of    mitochondrial  
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Table II. Bioactive compounds isolated from C. inophyllum 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

 calophyllolide 

 

(Laure et al., 2008) 

antiviral Inophyllum B 

 

(Patil et al., 1993; 
Taylor et al., 1994) 

 inophyllum C 

 

(Laure et al., 2008) 

 Inophyllum P 

 

(Laure et al., 2008; 
Patil et al., 1993; 

Spino et al., 1998; 
Taylor et al., 1994) 

 1,7-dihydroxy-6-
methoxyxanthon

e 

 

(Zakaria et al., 
2014) 

 Amentoflavone 

 
 

(Aminudin et al., 
2016) 
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Table II. (Continued) 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

 Beta sitosterol 

 

(Zakaria et al., 
2014) 

 calophyllin 

 

(Saxena et al., 1982 

 calophyllin-B 

 

(Gopalakrishnan et 
al., 1980) 

 Calophyllolide 

 

(Nguyen et al., 
2017; Zakaria et al., 

2014) 

Anti-Inflammatory dehydrocyclogua
nandin 

 

(Gopalakrishnan et 
al., 1980) 

 gallic acid 

 

(Zakaria et al., 
2014) 

 Inophyllum A 

 

(Zakaria et al., 
2014) 
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Table II. (Continued) 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

 Inophyllum C 

 

(Zakaria et al., 
2014) 

 Inophyllum E 

 

(Zakaria et al., 
2014) 

 mesuaxanthone 
B 

 

(Saxena et al., 1982 

 nonacosane  (Zakaria et al., 
2014) 

 amentoflavone 

 

(Prasad et al., 
2012) 

Antioxidant Calophyllic acid 

 

(Prasad et al., 
2012) 

 



Sofa Farida 

134  Majalah Obat Tradisional, 29(2), 2024 

 

Table II. (Continued) 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

 isocalophyllic acid 

 

(Prasad et al., 
2012) 

 2-hydroxyxanthone 

 

(Xiao et al., 2008) 

 3-oxofriedelan-
28-oic acid 

 

(Li et al., 2010) 

 4-hydroxyxanthone 

 

(Mah et al., 2015) 

 4-phenylcoumarin 

 

(Itoigawa et al., 
2001) 

 brasiliensic acid 

 

(Yimdjo et al., 
2004) 
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Table II. (Continued) 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

Cytotoxic Calophyllolide 

 

(Yimdjo et al., 
2004) 

 Canophyllal 

 

(Li et al., 2010) 

 canophyllic acid 

 

(Li et al., 2010) 

 canophyllol 

 

(Li et al., 2010) 

 epifriedelanol 

 

(Li et al., 2010) 

 Friedelin 

 

(Li et al., 2010) 

 



Sofa Farida 

136  Majalah Obat Tradisional, 29(2), 2024 

 

Table II. (Continued) 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

 macluraxanthone 

 

(Mah et al., 2015) 

 oleanolic acid 

 

(Li et al., 2010) 

 pyranojacareubi
n 

 

(Mah et al., 2015) 

 rheediaxanthone A 

 

(Mah et al., 2015) 

Antidiabetic Calophyllic acid 

 

(Jaiswal et al., 
2015; Prasad et al., 

2012) 

 isocalophyllic 
acid 

 

(Jaiswal et al., 
2015; Prasad et al., 

2012) 

 Calophyllolide 

 

(Arora et al., 1962) 
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membranes. Additionally, caspase 2, 9, and 3           
are simultaneously activated during this process. 
(Chan et al., 2012). 
 
Antidiabetic Activities 

Previous study showed that C. inophyllum 
contains isocalophyllic acid and calophyllic acid. 
These compounds can activate glucose uptake 
through PI-3-K-dependent and extracellular 
signal-regulated kinase 1 and 2 (EKR 1/2) in 
skeletal muscle cells (Prasad et al., 2013). In 
skeletal muscle cells, they can inhibit MAPK kinase 
activation related to reactive oxygen species and 
increase insulin sensitivity by regulating IRS-1 
function (Jaiswal et al., 2015). This shows that both 
compounds have potential to be developed as drug 
targeting insulin resistance as well as type 2 
diabetes. 

 
Antiplatelet Activities 

Rubraxanthone in C. inophyllum showed 
antiplatelet activity in collagen-induced platelet 
aggregation (IC50: 47.0 µM); This plant also 
contains 2-(3-methylbut-2)-enyl)-1,3,5,6-
tetrahydroxyxanthone and 2-(3-methylbut-2-
enyl)-1,3,5trihydroxyxanthone that showed 
antiplatelet activity on platelet aggregation 
induced by arachidonic acid (AA) with IC50 values 
of 113.0 and 115.9 µM, respectively (Jantan et al., 
2009). C. inophyllum also contains a xanthone 
compound with strong antiplatelet activity. It  
potently inhibited platelet aggregation and 
antagonized Platelet Activating Factor (PAF) with 
an IC50 of 44.0µM (Arora et al., 1962). This        
activity is stronger than ginkgolide B, a natural 
antagonist of PAF isolated from Ginkgo biloba     
(Oku et al., 2005). Apart from the antiplatelet 
activity, calophyllolide, a coumarin from C. 
inophyllum demonstrated anticoagulant              
effect. The anticoagulant potency is between 
dicumarol and ethyl biscoumaacetate which 

represent the long/slow-acting and very 
fast/short-acting anticoagulant agents (Arora et al., 
1962). 

 
Cosmetics 

The seed oil of C. inophyllum has potential as 
a cosmetic product. Emulgel and microemulsion 
forms of the C. inophyllum seed oil have good 
potency to be developed as skin antioxidant agents 
(Charinrat et al., 2021). Seed hexane extract of C. 
inophyllum showed strong UVA and UVB 
protection ability (Ku et al., 2021). The seed oil of 
C. inophyllum is recognized for its ability to absorb 
UV rays, with a maximum absorption at 300 nm, 
and has an impressive sun protection factor 
ranging from 18-22. Moreover, when applied at a 
concentration of 1%, C. inophyllum oil 
demonstrates a remarkable capacity to inhibit UV-
induced DNA damage by up to 85%, all without 
causing any notable irritation or cytotoxicity  (Said 
et al., 2007). The oil extracted from of C. inophyllum 
seed has been formulated into skin protection 
products, such as face oil and sun screen 
preparations (Artanti et al., 2020; Lestari et al., 
2023). 
 

TOXICOLOGY 
Acute toxicity evaluation of C. inophyllum 

showed that the LD50 of the methanol extract and 
the chloroform extract of the stem bark was higher 
than 2000 mg/kg body weight (Mishra et al., 2010). 
Meanwhile, the fruit of C. inophyllum has low 
toxicity (Ong et al., 2011). The assessment of the 
short-term toxicity of C. inophyllum seed oil 
revealed no detrimental impact on the rats' 
physical characteristics, weight gain, organ weight, 
or hematological parameters. (Ajayi et al., 2008).  

 

CONCLUSION 
Nyamplung (C. inophyllum) has a wide range 

of antiviral, antidiabetic, anti-inflammatory, 

Table II. (Continued) 
 

Pharmacological 
activities 

Compound 
name 

Structure References 

Antiplatelet Rubraxanthone 

 
 

(Jantan et al., 2009) 
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antibacterial, antioxidant, antiplatelet, and 
anticancer activities derived from leaves, flowers, 
fruits, seeds, stems, and    roots.     The    active 
compounds that generally play a role in 
pharmacological activity are phenols, flavonoids, 
xanthones, coumarins, and terpenoids. This review 
article indicated that C. inophyllum contains 
promising bioactive compounds and is promising 
to be further explored and developed as a drug 
source in drug discovery. The research focusing on 
the molecular mechanism of the bioactive 
compound would provide a strong scientific basis 
for further development as a drug. 
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