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Abstract: One family of plants that are source of bioactive chemicals is 

the Moraceae. Artocarpus is the main genus of the Moraceae. Several 

species of the genus Artocarpus have been isolated their secondary 

metabolites. The main fractions obtained from the VLC are analyzed 

again by TLC. Fractions that have same spots (Rf) pooled. Purification 

process on main factions are done repeatedly by radial chromatography. 

Flavonoid is the most found from Artocarpus plant. 

Dihydrobenzoxanthone is one of flavonoid derivatives which is 

successfully isolated from Artocarpus. Dihydrobenzoxanthone is only 

formed from the flavone with ring B which is oxygenated with pattern 

of 2', 4' and 5'. Students can be learned dihydrobenzoxanthone’s 

Artocarpus by laboratory activities.  
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Introduction 

 

Plants contain secondary metabolites 

that can be extracted for scientific, technological 

and commercial purposes. Most plant species 

grow in tropical climates. Indonesia as a tropical 

country has a very high diversity of plants. 

Indonesia has 25,000 high-level plant species 

and 40% are Indonesian endemic plants 

(Achmad, 1995). However, the abundant natural 

wealth has not been studied, recorded and 

reviewed, so that it cannot be utilized optimally. 

In the field of traditional medicine there 

are many species that have reported, but research 

on the useful of chemicals content in plant has 

not much in Indonesia. One group of plants that 

has benefits in the field of medicine is the family 

of Moraceae, specifically the genus Artocarpus 

(Heyne, 1987). 

Artocarpus belongs to the clan of 

jackfruit plants. Plant species included in this 

genus such as jackfruit or breadfruit which are 

widely used for fruit, wood, skin, and sap. 

Research on the chemical content of the genus 

Artocarpus has been carried out. The chemical 

compounds reported in the Artocarpus include 

triterpenes, steroids, flavonoids, stylbenoids, and 

lignans (Ahmad, 1996) (Nomura, 1998). The 

phenolic compound which is the most abundant 

compound found in the genus Artocarpus is a 

class of flavonoids. These phenolic compounds 

are reported to have anti-bacterial activity (Khan, 

2003), anti-fungal (Jayasinghe, et. al, 2004), 

anti-malaria (Widyawaruyanti, et. al, 2007) and 

cytotoxic (Syah, et. al, 2006).  

Antimalarial activity-guided study of the 

aerial parts of Artocarpus integer led to the 

isolation of the prenylated stilbene, trans-4-(3-

methyl-E-but-1-enyl)-3,5,2′,4′- 

tetrahydroxystilbene (Boonlaksiri, 2000). 

Phytochemical testing of jackfruit leaf 

(Artocarpus heterophyllus Lmk) showed that 

belong to flavonoide compounds and 

antibacterial testing of flavonoid compounds 

Staphylococcus aureus with a concentration of 

10.000 ppm inhibited 10.50 (Darmawati, 2015). 

Other reaserch showed Artocarpus altilis 

(Parkinson) ethyl acetate extract showed 

cytoprotective activities (Wang, 2006). 

The benefits and uses of Artocarpus in 

the health sector and easily found everywhere are 

an interesting aspect. This study aims to facilitate 

the isolation of active compounds from 

Artocarpus as basic ingredients and standards in 

various scientific studies such as microbiology 

and pharmacy. Isolated compounds can be 

further tested as active natural substances against 

various types of diseases.  
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Materials and Method 

 

Extraction, Isolation, and Purification 

The method for making extracts consists 

of powder, extraction, solvent separation, and 

extract concentration. The extraction process is 

repeated until the less colorful supernatant. 

Solvent separation used a rotary evaporator and 

concentrated in a water bath, so a crude extract 

produced. 

Futhermore, the obtained extraction is 

underwent TLC (Thin Layer Chromatography) 

treatment using various eluents. TLC 

chromatogram is used as a basis for conducting 

fractionation by vacuum liquid chromatography 

(VLC). The main fractions obtained from the 

VLC are analyzed again by TLC. Fractions that 

have same spots (Rf) pooled. Purification 

process on main factions are done repeatedly by 

radial chromatography. TLC chromatogram is 

used to test the purity of an isolate, the pure 

compound must show a single spot on three 

different eluent systems. The purity test can also 

be done by measuring its melting point. 

Result and Discussion 

 

Structural Determination  

The structures of pure compound are 

determined by spectroscopic methods: (i) UV-

Vis spectrum to determine the presence of double 

bond conjugation in the structure of pure 

compound. (ii) Infrared spectrum to know the 

functional groups. (iii) NMR (Nuclear Magnetic 

Resonances) is a great tools for determinining of 

pure compound (Okunlola, 2019). 

Flavonoids 

The flavonoid pigments, one of the most 

numerous and widespread groups of natural 

constituents, are of importance and interest not 

only because of their significant natural 

functions in the economy of the plant, but also 

because certain members of the group are 

physiologically active in humans (Harborne et al. 

1991). The flavonoids are derived from the 

flavan or isoflavan skeleton and comprise a large 

group of secondary metabolites from higher 

plants. The sites of plant flavonoid biosynthesis, 

storage and final function often differ at the 

subcellular, cell, and even tissue and organ 

levels. Efficient transport systems for flavonoids 

across endomembranes and the plasma 

membrane are therefore required (Zhao, et al., 

2010). 

The flavonoid compounds of Artocapus 

have variety of frameworks such as chalkon 

derivatives, flavanones, flavan-3ol, simple 

flavone, prenylflavone, oxepinoflavone, 

pyranoflavone, dihydrobenzoxanthone, 

furanodihydrobenzoxanthone, 

pyranodihydrobenzoxanthone, 

quinonoxanthone, cyclopentenoxanthone, 

xanthonolide, dihydroxanthone, and 

cyclopentenoxanthone. This article will be 

described dihydrobenzoxanthone that have been 

isolated from Artocapus.   

Dihydrobenzoxanthone 

Dihydrobenzoxanthone is formed from 

C6' in ring B bound directly to the carbon from 

the group of prenyl hexagon forms a ring. 

Dihydrobenzoxanthone formed from the flavone 

with B ring which was oxygenated with pattern 

of 2', 4' and 5'. The two hydroxy groups at C2' 

and C5' activated C6' which was located at the 

ortho position of hydroxy group (Hakim, 2010).  

Class of dihydroxanthone compounds 

which have been isolated are artobiloxanthone 

(1) which are isolated from the stem bark of A. 

scortechinii by Ferlinahayati (Ferlinahayati, 

1999) (Pratap,2014). Compound (1) is also 

isolated from A. nobilis (Sultanbawa, et. al, 

1989) (Jayasinghe ULB, et. al, 2008)). Syah et al. 

(2002) is succeeded in isolating artoindonesianin 

S (2) and artoindonesianin T (3) of stem wood of 

A. champeden (Syah, et. al, 2002). A full set of 

kinetic study has been completed for 

dihydrobenzoxanthones (1–4) to be competitive 

and reversible simple slow-binding inhibitors in 

α-glucosidase and has rarely been reported from 

natural phenolic compounds ((Jenis, et. al, 2019). 

 

 

 

 

 

 

 
Figure 1. Dihydrobenzoxanthones  
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If we look carefully, it can be seen that the ring 

B oxidation pattern of dihydroxanthone 

compounds is not in accordance with the pattern 

of the acetate malonate pathway and the shikimat 

pathway which is the biogenesis pathway of the 

flavonoid group. 

 

Conclusion 

 

Dihydrobenzoxanthone is one of 

flavonoid derivatives which is successfully 

isolated from Artocarpus. 

Dihydrobenzoxanthone is only formed from the 

flavone with ring B which is oxygenated with 

pattern of 2', 4' and 5'. the ring B oxidation 

pattern of dihydroxanthone compounds is not in 

accordance with the pattern of the acetate 

malonate pathway and the shikimat pathway 

which is the biogenesis pathway of the flavonoid 

group. 
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