
Characteristics of Flavanones from the Genus 

Artocarpus  

1st Aliefman Hakim1, 2nd Eka Junaidi1, 3rd Dwi Laksmiwati1  
{aliefmanhakim27@gmail.com1, xjuned@yahoo.com1, dwilaksmiwati23@gmail.com1} 

 
University of Mataram, Faculty of Teacher Training and Education, Indonesia1 

 

Abstract. All patterns of order that exist in nature, have been listed in the scriptures. One 

such order can be seen in the secondary metabolite compounds of the genus Artocarpus. 

Some species of genus Artocarpus have been investigated the contained secondary 

metabolites. Flavonoid group is the most found from Artocarpus plant. One of flavonoid 

derivatives which is successfully isolated from Artocarpus plant is flavanon. The 

oxygenation pattern of flavanones in ring B was trioxygenation at position 2', 4 ', 6', or 

dioxygenation 2', 4 ' ', or monohydroxide 4. The pattern did not follow the shikimic acid 

and acetic malonate biogenesis pathways. The structures were determinated besed on IR 

and NMR spectroscopic data. 
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1 Introduction 

All patterns of order that exist in nature are listed in the Koran. The verses that mention 

order in the universe are Surah Al Furqan, Al Qamar, and Hijr. "Who has the kingdom of 

heaven and earth, does not have children, there is no ally for Him in (His) power, and He 

created all things, then set their measurements accordingly," (Surah al-Furqan: 2). "Indeed, 

We create everything according to size," (Surah Al-Qamar: 49). "And there is nothing, but on 

the side of us is the treasury. We did not reduce it but with a certain size," (Surah al-Hijr: 21). 

One such order can be seen in the secondary metabolite compounds of the genus Artocarpus.  

Artocarpus is the main genus of the Moraceae family [1]. 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 [2]. 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 [3,4]. 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 [5], anti-

fungal [6], anti-malaria [7] and cytotoxic [8]. These activities are related to the content of 

secondary metabolites [9-13]. 
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2    The  Isolation Procedures 

The extracts is made from powder, extraction, solvent separation, and extract 

concentration. The extraction repeated until less colorful supernatant. Rotary evaporator is 

used to produced crude extract. Futhermore, the TLC (Thin Layer Chromatography) used for 

obtained extraction using various eluents. The TLC chromatogram was a basis for 

fractionation by vacuum liquid chromatography (VLC). The main fractions from VLC were 

analyzed again by TLC. Fractions that have same spots (Rf) is pooled. Purification were done 

repeatedly by radial chromatography. The TLC chromatogram was used for the quality of the 

purity of an isolate. The pure compound shows a single spot on the three different eluent 

systems.  

Spectroscopic methods was used to determine the structures of secondary metabolites. (i) 

The presence of double bond conjugation in the structure of secondary metabolites was 

determined using UV-Vis spectrum. (ii) The functional groups ware determined using Infrared 

spectrum. (iii) NMR (Nuclear Magnetic Resonances) were a great tools for determinining of 

secondary metabolites structures. 

3    Flavonoids 

The flavonoid compounds originated from the shikimat acid and malonic acetate 

pathways. Many variety of flavonoid of Artocapus frameworks. This article described 

flavanones that have been isolated from Artocapus.  The main compound of secondary 

metabolites of Artocarpus is flavonoid. Flavanones compounds is flavonoid derivatives. Some 

flavanones compounds that isolated from Artocarpus consist of: Artocarpanone (1) from A. 

champeden is isolated by Djakaria [14]. Artoindonesianin E (2) and heteroflavanone A (3) 

isolated from A. champeden by Hakim et al. [15]. Nomura et al. [16] also isolates compound 3 

from the root bark of A. champeden. 8-geranyl-4 '0.7-dihydroxyflavanon (4), 3'-geranyl-4',5,7-

trihydroxyflavanon (5) and isonimfaeol-B (6) isolated by Jayasinghe et al. [17] from A. 

nobilis. Oxygenation pattern of flavanones have in ring B is trioxygenation at position 2', 4 ', 

6' or dioxygenation 2', 4 ', 3', 4 ' or monohydroxide 4 '. 
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Figure 1. Flavanones from Artocarpus 

4    Conclusion 

Natural order as explained in the Qur'an can be seen in the regularity of flavanones from 

Artocarpus. Oxygenation pattern of flavanones from Artocarpus in ring B is trioxygenation at 

position 2', 4 ', 6', or dioxygenation 2', 4', or monohydroxide 4 '. Pattern of flavanones 

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 

 

References 

[1]  Achmad, S.A., Hakim, E. H.,. Juliawaty, L. D., Makmur., L., Kusuma, S. dan Syah, Y. M.:, 

Eksplorasi Kimia Tumbuhan Tropis Indonesia, Seminar Nasional Etnobotani II, Yogyakarta. 

pp. 112-113 (1995) 

[2]  Heyne, K.: Tumbuhan Berguna Indonesia II, Terjemahan, Penerbit Badan Litbang Kehutanan, 

Jakarta, 645-646 (1987)  

[3]  Achmad, S.A., Hakim, E. H.,. Juliawaty, L. D., Makmur., L., dan Suyatno:  New Prenylated 

Flavone from Artocarpus champeden, J. Nat Prod, Vol. 59, pp. 878-879 (1996) 

[4]  Nomura, T., Hano, S., and Aida M.: Isoprenoid Substituted Flavanoid from  Artocarpus Plants 

(Moraceae). Heterocycles, Vol 47, pp. 1179-1205(1998) 

[5]  Khan, M.R., Omoloso, A.D., Kihara, M.: Antibacterial activity of Artocarpus heterophyllus, 

Fitoterapia, Vol 74,  pp 501-505 (2003) 

[6]  Jayasinghe, L., Balasooriya, B.A.I.S., Padmini,W.C., Hara, N., Fujimoto, Y.: Geranyl 

chalcone derivatives with antifungal and radical scavenging properties from the leaves of 

Artocarpus nobilis, Phytochemistry, Vol. 65, 1287-1290 (2004) 

[7]  Widyawaruyanti, A., Subehan, Kalauni, S.K., Awale, S., Nindatu, M., Zaini, N.C., Syafruddin, 

D., Asih, P.B.S.,Tezuka, Y., Kadota, S. New prenylated flavones from Artocarpus champeden, 

and their antimalarial activity in vitro, Journal Natural Medicine, Vol 61, pp. 410-413 (2007) 

[8]  Syah, Y.M., Juliawaty, L.D., Achmad, S.A,. Hakim, E.H., Ghisalberti, E.L.: Cytotoxic 

prenylated flavones from Artocarpus champeden, Journal Natural Medicine, Vol 60, pp. 308-

312 (2006) 

[9]  Hakim, A., Liliasari, Kadarohman, A., Syah, Y.M. Improvement of student critical thinking 

skills with the natural product mini project laboratory learning. Indonesian Journal of 

Chemistry, Vol. 16, pp. 315-321 (2016) 

[10]  Hakim, A. & Jufri, A.W.: Applications of Isolation and Structure Elucidation of Secondary 

Metabolites in Natural Product Chemistry Laboratory, Book Chapter in Advances in Chemistry 

Research, NOVA Publisher: New York, pp. 91-92 (2017) 

[11]  Hakim, A., Andayani, Y., Rahayuan, B.D.: Isolation of Ethyl P-Methoxy Cinnamate from 

Kaemferia galanga L. IOP Conf. Series: Journal of Physics: Conf. Series 1095 (2018)  

[12]  Hakim, A. & Jufri, A.W.  Natural Products Laboratory Project: Isolation and Structure 

Elucidation of Piperin from Piper nigrum and Andrographolide from Andrographis 

paniculata. Journal of Turkish Science Education, Vol 15, pp. 15-28 (2018). 

[13]  Wildan, W., Hakim, A., Siahaan, J., Anwar, Y.A.S.: A stepwise inquiry approach to improving 

communication skills and scientific attitudes on a biochemistry course. International Journal of 

Instruction, Vol 12, pp. 407-422 (2019) 

[14]  Djakaria, Y.K. Artocarpanone, A Flavanone Derivative from Root Trunk of Artocarpus 

champeden Spreng [Disertasi]. Institut Teknologi Bandung. Bandung. pp. 41-42 (1999) 



 

 

 

 

[15]  Hakim EH, Aripin A, Achmad SA, Aimi N, Kitajima M, Makmur L, Mujahidin D, Syah YM, 

Takayama, H.: Artoindonesianin E, a new flavanone derivative from Artocarpus champeden, 

Proc ITB (Indonesia), Vol. 33, pp. 69–73 (2001) 

[16]  Nomura T, Hano Y, Aida M.: Isoprenoid substitued flavanoids from Artocarpus plants 

(Moraceae). Heterocycles, Vol 47, pp. 1179-1205 (1998). 

[17]  Jayasinghe, L., Rupasinghe, G.K., Hara, N., Fujimoto, Y.: Geranylated phenolic constituents 

from the fruits of Artocarpus nobilis. Phytochem, Vol 67, pp. 1353-1358 (2006) 


