
476 0009-3130/26/6203-0476 ©2026 Springer Science+Business Media, LLC

1) Faculty of Resource Science and Technology, Universiti Malaysia Sarawak, 94300 Kota Samarahan, Sarawak,
Malaysia, e-mail: znhisam@unimas.my; 2) Faculty of Applied Science Studies, Universiti Teknologi MARA, 94300 Kota
Samarahan, Sarawak, Malaysia; 3) Universiti Teknologi MARA, Cawangan Sarawak Kampus Mukah, 96400 Mukah, Sarawak,
Malaysia; 4) Department of Anatomy, Faculty of Medicine, Universiti Teknologi MARA, Sungai Buluh Campus, Jalan Hospital,
47000 Sungai Buluh, Malaysia; 5) Cardiovascular Advancement and Research Excellence Institute (CARE Institute),
Universiti Teknologi MARA, Selangor, Malaysia; 6) Chemical Sciences Programme, School of Distance Education, Universiti
Sains Malaysia, 11800 Minden, Penang, Malaysia; 7) Chemistry Department, Faculty of Science, Universiti Malaya,
50603 Kuala Lumpur, Malaysia. Published in Khimiya Prirodnykh Soedinenii, No. 3, May–June, 2026, pp. 418–423.
Original article submitted September 9, 2025.

Chemistry of Natural Compounds, Vol. 62, No. 3, May, 2026

ISOLATION  AND  ANTIBACTERIAL  ACTIVITY
OF  NODOSUXANTHONE  FROM  Calophyllum  nodosum

Yiizamy Suffian,1 Vivien Yi Mian Jong,2

Mas Atikah Lizazman,2 Ainaa Nadiah Abd Halim,1

Mohamad Izwan Ismail,3 Choy Ker Woon,4,5

Enis Nadia Md Yusof,6 Leong Sze Wei,7

and Nor Hisam Zamakshshari1*

A new xanthone derivative, nodosuxanthone (1), along with six known compounds 2–7, were isolated
from Calophyllum nodosum to our knowledge for the first time. Their structures were elucidated using
various spectroscopic techniques, UV, MS, IR, and 1D and 2D NMR, and confirmed by comparison
with the literature data. Compounds 1–7 were evaluated for their antibacterial activities on five different
bacterial strains of Acinetobacter baumannii, Klebsiella pneumoniae, Staphylococcus aureus,
Pseudomonas aeruginosa, and Escherichia coli by adapting the well-diffusion method. Among them,
the hexane extract, compounds 4, 5, and 7, demonstrated notable antibacterial and bactericidal effects.
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Antimicrobial agents, including antivirals, antibiotics, antifungals, and antiprotozoals, play a pivotal role in combating
diseases. However, the escalating issue of antimicrobial resistance (AMR) presents a significant danger to global health [1].
Factors such as the misuse and inadequate control practices of antibiotics have accelerated the development of resistance,
rendering previously effective antimicrobial agents ineffective [2]. In 2019, the deaths of millions were attributed to
drug-resistant infections, and this figure could soar to 10 million deaths annually by 2050 if no action is taken [3],
making common infections untreatable [4].

Natural products have long been the foundation of medicinal chemistry and drug discovery throughout human history
[5]. Bioactive compounds that are isolated from natural products are beneficial in daily skincare products, such as resveratrol
[6], and pharmaceuticals [7]. Among them, the genus Calophyllum stands out for its diverse secondary metabolites such
as flavonoids, terpenoids, coumarins, chromanones, and xanthones [8]. These classes of compounds exhibit biological activities
such as antimicrobial [9], anti-inflammatory [10], and anticancer properties [11]. Xanthones, in particular, stand out for their
antimicrobial properties [12, 13]. This class of compounds is also well-known for its broad spectrum of antibacterial properties,
which include disrupting the bacterial cell-wall integrity, especially Gram-positive bacteria, owing to their hydrophobic structural
elements that interact with lipoteichoic acids [14], inhibiting nucleic acid synthesis [15], and interfering with the membrane
permeability [16]. Some of the xanthones also show inhibition toward bacterial efflux pumps [17] and biofilm formation [18].
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