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EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

Assalamualaikum Warahmatullahi Wabarakatuh 

It is an honour and privilege for Universiti Sains Malaysia to have been given the 
opportunity to host the International Conference on Natural Products 2018 (ICNP 
2018). On behalf of the university, I heartily welcome all honourable speakers and 
delegates from the participating nations and regions to this 34th annual conference 
at Batu Ferringhi in Penang, Malaysia with an inspiring theme, “Exploring Natural 
Products for Drug Discovery and Healthcare”.

Universiti Sains Malaysia strongly encourages its community to always engage in 
innovative activities and foster continuous improvement. We believe that this event 
will be scientifically invigorating, while new collaborations and friendships can 
emerge among enthusiastic local and international scientists as well as to encourage 
participants, especially the young creative researchers of new-fangled ideas, to 
further explore and globalize the field of natural products.

This event can also be seen as a foundation to foster research into natural products, 
especially towards the Fourth Industrial Revolution (Industry 4.0). Professionals 
including academic leaders, scholars and industry players will have a chance to 
engage in fruitful exchanges and debate on the roles and commitment of academics 
and industry towards the revolution of global pharmaceutical and healthcare 
industries.

I would like to express my sincere appreciation to the keynote and plenary speakers, 
authors, session chairpersons, participants and the organizing committee of ICNP 
2018 in making this conference a success. Lastly, I truly hope that this conference 
will provide a fresh impetus for the participants to consolidate bonds of friendship and 
mutual trust among them.

Thank you.

PROFESSOR DATUK DR. ASMA ISMAIL, FASc.
Vice-Chansellor
Universiti Sains Malaysia

Vice-Chancellor USM
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Assalamualaikum Warahmatullahi Wabarakatuh 

On behalf of the Malaysian Natural Products Society (MNPS), I am delighted to 
welcome all participants to the International Conference on Natural Products 2018 
(ICNP 2018) which is an annual event under the auspices of the MNPS. MNPS 
certainly appreciates this great and valuable contribution from the School of 
Chemical Sciences, Universiti Sains Malaysia for hosting the 34th annual seminar 
in Batu Ferringhi, Penang, Malaysia from 19-21 March 2018. Congratulations to the 
Organising Committee for their excellent work in organising the conference.

MNPS is recognised as a leading society to create interest and awareness in 
natural products research among the local scientists in diversified areas of natural 
products research including phytochemistry, pharmacognosy, medicinal chemistry, 
biotechnology, biological, pharmacological, biochemical and other medical and 
applied sciences. The theme chosen for ICNP 2018 “Exploring Natural Products 
for Drug Discovery and Healthcare” highlighted the vastly significant contributions 
of natural products towards the discovery and development of new drugs, and the 
improvement of healthcare innovation.
 
The ICNP 2018 paves the way to gather all academicians, researchers and students 
from different countries from all over the world to meet, learn and showcase their 
recent research findings and advancement of instrumentations, conduct productive 
discussion as well as to foster essential professional and social networks.

Wishing all participants to have a really good time and the conference a fabulous 
success. 

PROFESSOR DATO’ DR. IBRAHIM JANTAN
President
Malaysian Natural Products Society (MNPS)

President MNPS
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Assalamualaikum Warahmatullahi Wabarakatuh

On behalf of the Organising Committee, I am pleased to welcome all the delegates 
to the Malaysian UNESCO World Heritage City, Penang for the 34th International 
Conference on Natural Products 2018 (ICNP 2018). This annual event will take place 
from 19-21 March 2018 at Bayview Beach Resort, Batu Ferringhi, Penang, Malaysia.

This year, the ICNP 2018 is returning to Universiti Sains Malaysia (USM) for the 
first time since 2010 after the Annual Seminar of Natural Products was ennobled 
an international status. Bearing the theme of “Exploring Natural Products for Drug 
Discovery and Healthcare”, the key objective of this year’s conference is to outline 
the core functions of natural products in drug discovery development and continuous 
healthcare system. 

The Organising Committee is truly gratified to have a line-up of speakers consisting 
of experts to shed light on up-to-date research and topics that shape the field of 
natural products. The ICNP 2018 assembles Jack Cannon lecture by Prof. Dr. 
Hasnah Mohd Sirat, plenary talks, invited lectures, oral and poster presentations as 
well as sponsored sessions, which will certainly create opportunities for scholars, 
researchers, and practitioners to share their research and contribution towards the 
success of natural products research.

We envisage this three-day conference will offer an excellent platform for colleagues 
to assemble and re-acquaint, exchange ideas, seize novel opportunities, and broaden 
their knowledge. Subsequently, we hope this event will create and drive a new history 
for the natural product professions especially in Malaysia. We invite you to take full 
advantage of every opportunity offered to you by ICNP 2018.

I would like to congratulate all the organising committees for such a superb effort, 
collaboration, and teamwork to make this event a reality. My sincere appreciation and 
heartful thanks to all of our sponsors for their generous contribution and support for 
this conference.

Finally, we would like to thank all our invited speakers and presenters for sharing their 
knowledge and research discoveries in this platform. We humbly welcome to ICNP 
2018 and we hope you will cherish your time with us throughout this conference.  

PROFESSOR DATO’ DR. HASNAH OSMAN
Chairperson 
ICNP 2018

Chairperson ICNP 2018
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19 MARCH 2018 (MONDAY)

Venue: Hotel Lobby

14:00 Check in 

16:00-19:00 Pre-registration/Poster and Booth Preparation

20 MARCH 2018 (TUESDAY)

Venue: Ballroom Foyer

08:00 – 09:00 Registration 
Arrival of Guests
Arrival of VIPs

Venue: Grand Ballroom 

09:00 – 09:30 Opening Ceremony

Welcoming Address by Conference Chairperson:
Prof. Dato’ Dr. Hasnah Osman

Welcoming Address by MNPS President:
Prof. Dato’ Dr. Ibrahim Jantan
 
Officiating Speech by USM Vice Chancellor:
Prof. Datuk Dr. Asma Ismail

09:30 – 10:15 Jack Cannon Lecture:
Prof. Dr. Hasnah Mohd Sirat (Universiti Teknologi Malaysia, Malaysia)
Phytochemicals of Selected Aromatic and Medicinal Plants of Malaysia
Session Chair: Prof. Dato’ Dr. Ibrahim Jantan

10:15 – 10:45 Coffee Break

Venue: Grand Ballroom

10:45 – 10:55 10th Anniversary of Phytochemical Society of Asia (PSA): History of PSA and 
for the Future
Prof. Dr. Yoshinori Asakawa
Session Chair: Prof. Dr. Nor Hadiani Ismail

10:55 – 11:35 Plenary Lecture: Assoc. Prof. Dr. Ngo Quoc Anh (Vietnam Academy of Science 
and Technology, Vietnam)
Indole-Containing Natural Products - Patterns to Design and Synthesis of New 
Cytotoxic Compounds
Session Chair: Prof. Dr. Nor Hadiani Ismail



8

INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

11:35 – 12:15 Plenary Lecture: Prof. Dr. Irene Villasenor (College of Science, 
University of the Philippines, Philippines)
Discovery and Development of Health Products: The Philippine Scenario
Session Chair: Prof. Dr. Nor Hadiani Ismail

12:15 – 12:30 Q & A Session

12:30 – 14:00 Lunch (Venue: La Veranda Coffeehouse) & Poster Presentations

14:00 – 14:30 Venue: Grand 
Ballroom

Session Chair:
Assoc. Prof. Dr. 
Jamia Azdina 

Jamal

Venue: Rafflesia 
Room

Session Chair:
Assoc. Prof. Dr. 
Norizan Ahmat 

Venue: Hibiscus 
Room

Session Chair:
Assoc. Prof. 

Dr. Mohd Azlan 
Nafiah

Venue: Jasmine 
Room

Session Chair:
Assoc. Prof. Dr. 
Faridah Abas

Invited Lecture:
Dr. KB 

Rameshkumar 
(Jawaharlal 

Nehru Tropical 
Botanic Garden 
and Research 
Institute, India) 
Floristic Diversity 
of the Western 
Ghats, India - 
Phytochemical 

Perspective

Invited Lecture:
Prof. Dr. Hiroshi 

Morita 
(Hoshi 

University, 
Japan) 

The Potential 
of Structurally 

Diverse Alkaloids 
as Seeds of 

Drugs

Invited Lecture:
Assoc. Prof. 
Dr. Mohamed 

Ibrahim Noordin 
(University 
of Malaya, 
Malaysia)  

Biodiversity 
and Drug 

Development, 
Natural Product 
Library Initiative, 
Toward National 

Repository

Invited Lecture: 
Prof. Dr. 

Hazizan Md 
Akil (University 
Sains Malaysia, 

Malaysia)
Release of 

Rifamficin from 
Chitosan-p(MAA-

co-NIPAM) 
Hydrogels

14:30 – 14:45

Invited Lecture:
Dr. Yvan 

Six (Ecole 
Polytechnique, 

France)
Design and 

Implementation of 
A Non-biomimetic 

Strategy for 
the Synthesis 
of Kingianins, 

Original 
Malaysian Natural 

Products

OB1:
Aisyah Salihah
Kamarozaman/ 
Acetylcholines-
terase Inhibitory 

and Radical 
Scavenging 

Activities of New 
Dihydrostilbene 
from Macaranga 

heynei

OC1:
Dr. Kazutoshi 

Sakurai/
Characteristic 
Scent from the 

Tahitian Liverwort, 
Cyathodium 

foetidissimum

OD1:
Dr. Erwin Martinez 

Faller/
A Novel 

Chitosan Loaded 
Bacteriophage 
Antimicrobial 
Gel against 

Fusobacterium 
ulcerans for the 

Treatment of 
Tropical Skin Ulcer

14:45 – 15:00 OB2: 
Dr. Nur Vicky 

Bihud/
Bis-styryllactones 
from the Bark of 
Goniothalamus 

lanceolatus (Bân) 
Mat-Salleh

OC2:
Nor Akmalazura 

Jani/
Chemical 

Constituents 
of Neolitsea 
kedahense 

Gamble 
(Lauraceae)

OD2:
Dr. Aidilla 
Mubarak/

Gelatin-chitosan 
Film Incorporated 

with Clove 
Essential Oil for 

Retaining Quality 
of Silver Pomfret 

Fish Fillet
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15:00 – 15:15 OA1:
Dr. Ezatul Ezleen 
Kamarulzaman/ 

Drug Design 
and Discovery of 
Potential Inhibitor 
Targeting Several 

Diseases: 
A Proof of 
Concept 

Approach

OB3:
Shihab Uddin 

Ahmad/
The Effects of 
Marantodes 

pumilum (Blume) 
Kuntze on the 

Wound Healing 
Process in 

Excision Wound 
Model

OC3:
Dr. Rozida 

Mohd Khalid/ 
Compounds 

from Antarctic 
Microbes

OD3:
Dr. Fatimah Salim/ 

Experimental 
and Theoretical 

Circular Dichroism 
(CD) Studies on 
Diastereomeric 

Pentacyclic 
Oxindole Alkaloids 

(POAs)

15:15 – 15:30 OA2:
Wan Suriyani 
Faliq Adeeba 
Wan Ibrahim/ 
Phytochemical 
Profiling and 

Anti-proliferative 
Activity of Abrus 

precatorius 
Leaves Extract

OB4:
Assoc. Prof. 

Dr. Intan 
Safinar Ismail/
Metabolomic 
Evidence for 
Traditional 

Medicinal Claims 
on Orthosiphon 

stamineus

OC4:
Syafinaz Zainol/ 
Standardization 

of Momodica 
charantia Extracts 

from Different 
Locations in 
Malaysia and 
Evaluation on 

Their Antioxidant 
Activity

OD4:
Dr. Hairul Hisham 

Hamzah/
DPV Surface 
Coverages 

for Covalently 
Immobilised 
Organic and 

Inorganic Redox 
Molecules at 
the Modified 
Electrodes

15:30 – 15:45 OA3:
Devi Anggraini 

Putri/
The Chemical 
Constituents of 
Chromolaena 

odorata L. 
Leaves and 

Their Antioxidant 
Activity

OB5:
Dr. Sobia Nisa/

Antimicrobial 
and Antioxidant 

Activities of 
Endophytic 

Bacteria from 
Berberis lycium

OC5:
Dr. Noviany/ 
Isolation and 

Structure 
Elucidation of A 
New Naturally 

Isolated 
Compound 

from Sesbania 
grandiflora

OD5:
Assoc. Prof. Dr. 

Zurina Shaameri/ 
Synthetic 

Exploration of 
Some Tetramic 
Acid Derivatives 

towards the 
Formation 

of Bioactive 
5,5-Bicyclic 
Molecules

15:45 – 16:00 OA4:
Dr. Nurul Iman 
Binti Aminudin/ 

Isolation, 
Cytotoxic 

and Alpha-
Glucosidase 

Inhibitory 
Activities of New 
Coumarins from 

Calophyllum 
incrassatum

OB6:
Dr. Mohd Azrul 

Lokman/
Ovicidal Effect 

of Tannins-
containing 
Extract of 
Sesbania 
grandiflora 

Leaves against 
Goat’s Nematode 

Egg

OC6:
Dr. Muntaz Abu 

Bakar/
Secondary 
Metabolites 
from Lichen 
Parmotrema 

praesorediosum 
and Dirinaria sp.

OD6:
Dr. Amalina 

Mohd Tajuddin/ 
Synthesized and 

Extension of 
Bidentate Schiff 

Base Complexes: 
Exploring the 
Application 

using Multilayer 
Feedforward 

Neural Network
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16:00 – 16:15 OA5:
Saidu Jibril/ 
Cytotoxicity 

and Synergistic 
Effects of 
Chemical 

Constituents from 
Cassia singueana 

DEL. and C. 
sieberiana DC. 

(Fabaceae)

OB7:
Nurulfazlina 

Edayah 
Binti Rasol/
Discovering 

Potential 
Cytotoxic 

Phytochemicals 
from Roots of 

Goniothalamus 
lanceolatus (Bân) 

Mat-Salleh9

OC7:
Assoc. Prof. Dr. 

Jalifah Latip/
Effect of Different 

Soil Mixtures 
on Phenolic 
Constituents’ 
Production in 

Roselle (Hibiscus 
sabdariffa var.

UKMR-2)

OD7:
Noor Hidayah 
Binti Pungot/ 
Synthesis and 

Biological Activities 
of Pachydermin 

Derivatives

16:15 – 16:30 OA6:
Siti Awanis 
Abdullah/ 

Antioxidant and 
α-Glucosidase 

Inhibitory 
Activities of 

Eight Syzygium 
Species

OB8:
Nurul Nasuha 

Husain/ 
Computational 
Screening of 

Phytochemical 
Compounds from 
Natural Product 

(NADI) Database 
and In-vitro 

Study of Lipase 
Inhibitory Activity 
for Anti-Obesity 

properties 

OC8:
Nur Imanina 

Binti Abdullah 
Thaidi/

The Role of 
Bioactive 

Compounds 
from Anacardium 
occidentale Linn. 

on α-Amylase 
and Dipeptidyl 
Peptidase IV 

as Antidiabetic 
Agent for Type 2 
Diabetes Mellitus 

Management

OD8:
Dr. Siti Ernieyanti 

Binti Hashim/
α-Glucosidase 

Inhibitory 
Constituents 

of Hornstedtia 
species from 

Malaysia

16:30 Tea Break & Poster Presentations

17:00 – 18:00 Malaysian Natural Products Society AGM (Venue: Hibiscus Room)

20:00 – 22:30 Conference Dinner (Venue: Garden Bayview Beach Resort )

21 MARCH 2018 (WEDNESDAY)

Venue: Grand Ballroom 

08:30 – 09:10 Plenary Lecture: Prof. Dr. Fabian M. Dayrit (Ateneo de Manila University, 
Philippines)
1H and 13C NMR for the Profiling and Standardization of Natural Product Extracts: 
Theory and Applications
Session Chair: Prof. Dr. Fasihuddin

09:10 - 9:50 Plenary Lecture: Prof. Dr. Ikuro Abe (The University of Tokyo, Japan)
Engineered Biosynthesis of Medicinal Natural Products
Session Chair: Prof. Dr. Fasihuddin

09:50 – 10:05 Q & A Session
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10:05 – 10:15 CLMO Technology: Chromatography Fingerprinting of Natural Products by ASE 
& 2D-HPLC
Session Chair: Dr. Noorfatimah Yahaya

10:15 – 10:20 Q & A Session

10:20 – 10:30 Biomed-Global: Discovering New Insights of Cell Biology in Real Time with 
IncuCyte S3 Live-Cell Analysis System
Session Chair: Dr. Noorfatimah Yahaya

10:30 – 10:35 Q & A Session

10:35 – 11:05 Coffee Break

Venue: Grand 
Ballroom

Session Chair: 
Assoc. Prof. Dr. 

Intan Safinar 
Ismail

Venue: Rafflesia 
Room

Session Chair:
Dr. Mohd. 

Hazwan Hussin

Venue: Hibiscus 
Room

Session Chair:
Prof. Emeritus 

Dato’ Dr. Laily Din

Venue: Jasmine 
Room

Session Chair:
Dr. Ezatul 

Ezleen 
Kamarulzaman

11:05 – 11:35 Invited 
Lecture: Prof. 
Dr. Yoshinori 

Asakawa 
(Tokushima 

Bunri University, 
Japan) 

Highlights in 
Phytochemistry 
of Liverworts: 

Chemical 
Diversity and 

Biological Activity

Invited Lecture: 
Dr. Marc 
Litaudon 

(Institute de 
Chimie des 
Substances 
Naturalles, 

France)
Antiviral 

Macrocyclic 
Diterpenoids 
and Cytotoxic 

Prenylated 
Stilbenes from 
Euphorbiaceae 

Species

Invited Lecture:
Prof. Dr. 

Jean-Frédéric 
F. Weber 

(Universiti 
Teknologi Mara, 

Malaysia)  
From the Equator 

to the Poles, A 
Virtual Journey 

Lined with Fungal 
Metabolites

Invited Lecture: 
Prof. Dr. 
Khozirah 

Shaari 
(Universiti 

Putra Malaysia, 
Malaysia)

NMR-based 
Metabolomics: 
Applications in 

Natural Products 
Research

11:35 – 11:50 OA7:
Prof. Dr.

Muhammad Nor 
Omar/

Phytoremediation 
of Rare Earth 

Wastewater Us-
ing Aquatic Plant 
Pistia stratiotes

OB9: 
Dr. Wan Mazlina 

Md Saad/
Rapid 

Determination of 
L-Ascorbic Acid 
in Watermelon 

(Citrullus Lanatus 
(Thunb.) Matsum. 
& Nakai) by RP-
HPLC Method

OC9:
Mahmoud 

Dogara 
Abdulrahman/ 

Morpho-
anatomical and 

Chemotaxonomic 
Studies of 
Syzygium 

polyanthum W. 
(Serai Kayu 
and Serai 

Kayu Hutan) 
a Native Plant 
of Terengganu 

Peninsular 
Malaysia

OD9:
Hong Xia/

Anti-
inflammatory 

Properties 
of Scurrula 
ferruginea 

(Jack) Danser 
and Exogenic 
Effect of Its 

Three Different 
Host Plants 

Elucidated by 
NMR Based 

Metabolomics
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11:50 – 12:05 OA8:
Nur Ashikin 

Abdul Hamid/
Physical 

Properties, 
Phytochemicals, 

Biological 
Activities and 

Proximate 
Analysis of Nine 
Saudi Date Palm 

Fruit Varieties

OB10:
Mohd Khairul 

Nizam Bin 
Mazlan/ 

Development 
of Validated 

HPTLC Method 
for Quantification 
of Quercitrin from 
Euphorbia hirta

OC10:
Prof. 

Mohammad 
Abdur Rashid/

Natural 
Products-A 
Continuing 

Source of New 
Drug Candidates

OD10:
Alkasim Kabiru 

Yunusa/
Fourier 

Transform 
Infrared (FTIR) 
Spectroscopy 
Metabolomics 
Approach to 
Discriminate 
Syconia of 

Seven Varieties 
of Ficus 

deltoidea Jack

12:05 – 12:20 OA9:
Muhamad 

Shahmeen Alias/
Unraveling 

the Enzymes 
Involved in 

Dimerization of 
Resveratrol

OB11:
Assoc. Prof. Dr. 
Jamia Azdina 

Jamal/
Kacip Fatimah: 

var. alata Versus 
var. pumila

OC11:
Prof. Dr. Sitesh 

C Bachar/ 
Traditional 

Knowledge of 
Medicinal Plants 

Used by the 
Ethnic People 
of Khagrachari 

District, 
Bangladesh

OD11:
Tan Mun Keat/
NMR Metabolic 

Profiling and 
Heavy Metals 

Analysis of 
Malaysian Black 

Teas

12:20 – 12:35 OA10:
Prof. Dr. 

Sabariah Binti 
Ismail/

Inhibition of 
UGT2B7 Enzyme 
Activity in Human 
Liver Microsomes 

by Selected 
Phytochemicals

OB12:
Dr. Suriyati 
Mohamad/

In Hot Pursuit 
of Discovering 

Anti-tuberculosis 
Agents from 

Malaysian Plants 

OC12:
Norhayati Abd 

Hadi/
Effects of 
Honey on 

Cardiovascular 
Risk Factors

OD12: 
Maulidiani/ 

Metabolomics 
Approach for 

Analyzing 
the Effect of 
Metformin 

Treatment in 
Obese Diabetic 

Rat Model

12:35 – 14:00 Lunch (Venue: La Veranda Coffeehouse) & Poster Presentations

Venue: Grand 
Ballroom

Session Chair:
Assoc. Prof. Dr. 
Oo Chuan Wei

Venue: Rafflesia 
Room

Session Chair: 
Dr. Suriyati 
Mohamad

Venue: Hibiscus 
Room

Session Chair: 
Assoc. Prof. 

Dr. Melati 
Khairuddean

Venue: Jasmine 
Room

Session Chair: 
Dr. Mohamad 

Nurul Azmi 
Mohamad Taib
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14:00 – 14:30 Invited Lecture:
Prof. Dr. Lim 
Yang Mooi 
(Universiti 

Tunku Abdul 
Rahman, 
Malaysia)

Maslinic Acid: 
An Anti-tumour 

Promoting 
Agent Targeting 

Inflammatory 
Pathway

Invited Lecture:
Dr. Veronique 

Eparvier 
(Institute de 
Chimie des 
Substances 
Naturalles, 

France)
Symbiotic 

Microorganisms 
as Sources 

of Novel 
Biologically Active 

Compounds 
with Therapeutic 

Potential

Invited Lecture:
Assoc. Prof. Dr. 

Vikneswaran 
Murugaiyah
(Universiti 

Sains Malaysia, 
Malaysia)  

Neurohormetic 
Behaviour of 

Phytochemicals: 
The Mangostin 

Story

Invited Lecture:
Prof. Dr. 

Sharif Mahsufi 
Mansor 

(Universiti 
Sains Malaysia, 

Malaysia)
Potentially Safer 

Anticancer 
Agents from 
β-Carbolines

14:30 – 14:45 OA11:
Dr. Mohd 

Nazri Ismail/ 
Identification 

of Biomedically 
Important 

Proteins from 
Phaleria 

macrocarpa 
(Scheff.) Boerl 

(Mahkota Dewa)

OB13: 
Nur Adlina Binti 

Mohammad/
The Effects of 
Ficus carica 

on Bone 
Microarchitecture 

of 
Postmenopausal 
Osteoporotic Rat 
Model: Micro-CT 

Analysis

OC13:
Mohd Fazlin Bin 

Rezali/
Purity 

Determination 
of Chemical 

Markers from 
Orthosiphon 
stamineus, 

Cantella asiatica 
and Ficus 

deltoidea by 
qNMR

OD13:
Dr. Muhammad 
Nadeem Akhtar/

Design, 
Synthesis and 

Cytotoxic Effects 
of Curcumin 

Derivatives on 
K562, MCF-7 

and MDA-
MB-231 Cancer 

Cell Lines

14:45 – 15:00 OA12:
Siti Fatimah 

Binti Baharudin/ 
Preliminary 

Toxicity, 
Antimicrobial 

Study and 
Phytochemical 
Screening of 
Sargassum 

Spesies Crude 
Extracts from 
Semporna, 

Sabah

OB14:
Norfarah Izzaty 

Binti Razaly/
The Effects of 
Ficus carica on 

Bone Markers of 
Ovariectomized 

Rats

OC14: 
Awanis Azizan/
1H NMR-based 
Metabolomics 
Analysis of A 

Marine Microalga 
Chaetoceros 

calcitrans 
Extracts and 
Elucidation of 
Its Antioxidant 

and Nitric 
Oxide Inhibitory 

Compounds

OD14:
Al’aina 

Yuhainis Firus 
Khan/

In vitro and In 
vivo Anti-cancer 

Activities of 
Four Porcupine 
Bezoar Extracts

15:00 – 15:15 OA13:
Assoc. Prof. Dr. 
Faridah Abas/

Phenolic 
Compounds 
Isolated from 

Neptunia 
oleracea: 

Biological Activity 
Evaluation and 

Quantitative 
Analysis

OB15:
Dr. Yeoh Boon 

Seng/
Malaysian 

Propolis Extract 
Alleviates 

Macrovascular 
Complication in 
Diabetic Rats: 

Pharmacological 
Potential of 
Natural Bee 

Product

OC15:
Murni Nazira 

Sarian/
In vitro 

Antidiabetic 
Effects of 

Flavonoids: 
Molecular and 

Structure-Activity 
Relationship 
Based Study

OD15:
Latifah

Robbaniyyah 
Binti Hassan/

In vitro
α-Glucosidase 
Inhibitory and 
Cytotoxicity
Activities of
Salicylhy-

droxamic Acid 
Complexes
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15:15 – 15:30 OA14:
Saraya Akuben 

Yakubu/ 
Preliminary 

Phytochemical 
Screening and 

Antioxidant 
Activity Assay of 
Dryobalanops 

aromatica 
Methanol Bark 

Extract

OB16:
Amalina Ahmad 

Azam/
Clinacanthus 

nutans Aqueous 
Extract Alters
Metabolomic 
Profiles in 1H 
NMR Serum 
and Behavior 

in LPS-induced 
Neuroinflamma-

tion in Rats

OC16:
Dr. KDK Peshala 

Kumari/
In vitro 

Antibacterial 
Activity of 

Aqueous and 
Methanolic 
Extracts of 
Wattakaka 

volubilis 
(L.f.) Stapf: 

A Sri Lankan 
Ethnomedicinal 

Plant

OD16:
Dr. Mohd Adzim 

Khalili Rohin/
Anti-Proliferative 
Effect of Polar 
and Non-Polar 

Sambung 
Nyawa (Gynura 
procumbens) 

Extracts 
on Human 

Glioblastoma 
Multiforme Cell 

Line (U-87)

15:30 – 15:45 OA15:
Nawal M. 
Bubaker 
Buzgaia/ 

Isolation and 
Characterization 

Antibacterial 
and Antioxidant 

Compounds from 
Arbutus pavarii 

Leaves

OB17: 
Abdulmumin 

Yunusa/ 
Biochemical 
and In vitro 
Antioxidant 

Activity of Ethyl 
Acetate Fractions 

of Boswellia 
papyrifera (Del) 
Stem Bark on 

Acetaminophen 
Induced Kidney 
Damage in Rats

OC17:
Dr. Narendra 

Babu
Shivanagere 
Nagojappa/ 

Evaluation of the 
Extracts of Auric-
ularia Polytricha 
and Grifola Fron-
dosa for Their In 
vitro Acetylcholin-
esterase Enzyme 
Inhibitory Activity 
against Alzheimer 

Disease

OD17: 
Norhaslinda 

Ridzwan/ 
Quantification 
Anthocyanin in 
Pomegranate 

(Punica 
Granatum) 
Extract and 

Its Effects on 
MOR and cAMP 
Concentrations 

Mediated 
by Chronic 
Morphine 

Treatment in 
U-87 Cell Line

15:45 – 16:00 OA16:
Khaled 

Abdusalam B.A./
Chemical 

Composition 
and Sporicidal 

Activity of 
Hexane Fraction 
of MeOH Extracts 

of Oenanthe 
javanica and 

Syzygium grande 
Leaves against 

Bacillus spp

OB18:
Mimie Noratiqah 

Jumli/
Quantification 
Phenolic Acids 
in Pomegranate 

Extract and 
The Effects 
on Memory 
of Morphine 

Dependent Rats 
Toward the 

Levels of BDNF 
(Brain-Derived 

Neurotropic 
Factor) and 

CREB (cAMP 
Responding 

Element Binding) 
Proteins

OC18:
Norhafizoh Binti 

Abdul Somat/ 
Chemical Con-

stituents from the 
Leaves and Stem 
Barks of Diospy-
ros blancoi and 
Their Anti-ace-

tylcholinesterase 
Activity

OD18:
Dr. Wong 
Yong Foo/ 

Multidimensional 
Gas 

Chromatography 
for Plant 

Natural Product 
Research: 
Analytical 

Opportunities 
and Challenges
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16:00 – 16:15 OA17:
Fatimah 

Khalleefah 
Alqadeeri/ 

Antibacterial 
and Antispore 
Activities of 

Tailed Pepper 
(Piper cubeba L.) 
Berries Extracts 
against Bacillus 

sp.

OB19:
Nur Hidayat 

Binti Che Musa/ 
Preliminary 

Phytochemical 
Screening and 

Aphrodisiac 
Activity of 
Aquilaria 

subintegra 
Aqueous Leaves 

Extract in ICR 
Mice

OC19:
Dr. Saifullahi 

Umar/
Inhibition of 

Phospholipase 
A2 of Naja 

nigricollis by 
Oleanolic Acid 
Acetate from 
Cryptolepis 
oblongifolia

OD19:
Dr. Nur Farhana 

Jaafar/
Self-Modification 
of Mesoporous 

Titania 
Nanoparticles 
Catalyst on 
Formation 
of Oxygen 

Vacancies and 
Ti3+ Defects

16:15 - 16:30 OA18:
Dr. Yamin Bibi/ 
Pharmacological 

Screening of 
Some Important 
Plant Species of 

Pakistan

OB20:
Prof. Dr. 

Bahruddin Saad/
Chilarity-Old 

Issue But New 
Studies

OC20:
Prof. Dr. 

Rohaya Ahmad/ 
Determination 

of Absolute 
Configuration 
of Labdane-

type Diterpenes 
by Electronic 

Circular 
Dichroism (ECD) 
and Vibrational 

Circular 
Dichroism (VCD) 
Spectrosocopy

OD20:
Dr. Norazzizi 

Nordin/
In-vitro 

Cytotoxicity 
Study of 

Electrochemical 
Synthesized 
Fatty Acid 
Copper(II) 

Carboxylate on 
Selected Tumor 

Cells

16:30 – 17:00 Tea Break

17:00 – 17:30 Award Presentations & Closing Ceremony (Venue: Grand Ballroom)
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Jack Cannon Lecture

Phytochemicals of Selected Aromatic and Medicinal Plants of Malaysia 
 

Hasnah Mohd Sirat*1

1Department of Chemistry, Faculty of Science, Universiti Teknologi Malaysia, 81310 Skudai, 
Johor

*Corresponding author: hasnah@kimia.fs.utm.my 
 

Several aromatic plants of gingers, Zingiberaceae from selected genera of Alpinia, Amomum, 
Curcuma, Hornstedtia, Kaempferia, and Zingiber of Malaysia were found to be rich in essential 
oils. These oils were obtained via hydrodistillation technique. Analysis by gas chromatography 
and gas chromatography-mass spectrometry revealed the presence of monoterpenes and 
sesquiterpenes, as well as phenylpropanoids. Some of the major sesquiterpenoids were isolated 
and used as the starting materials for the synthesis of several natural and unnatural analogues. 
Phytochemical studies of most of these aromatic and medicinal gingers afforded several classes 
of phytochemicals, among them, were phenylpropanoids, diarylheptanoids, flavonoids, and 
terpenoids (diterpenoids, mainly from the labdane type, and sesquiterpenoids, mainly from 
elemane, bisabolane and guaiane types). Investigation of senduduk of Melastomataceae, 
Melastoma malabathricum, M. imbricatum, and Thibouchina semidecandra led to the 
isolation of flavonoids, and flavonoid glycosides as the major compounds, while triterpenes 
and amides were the minor components. Malaysian mangrove species, Gynotroches axillaris 
and Pellacallyx saccardianus yielded squalene, triterpenes, diarylheptanoids and alkaloid. 
These structures were elucidated by using spectroscopic methods especially nuclear magnetic 
resonance and some were also identified by single X-Ray crystallographic technique. Several 
extracts, essential oils and purely isolated constituents were found to show interesting 
bioactivities including antibacteria, radical scavenging antioxidant, anti-inflammatory, 
cytotoxicity and tyrosinase inhibitor. 

Keywords: essential oils; phytochemicals; bioactivities; Zingiberaceae; Melastomataceae
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Plenary Lecture

Indole-Containing Natural Products - Patterns to Design and Synthesis of New 
Cytotoxic Compounds 

 
Ngo Quoc Anh*1, Fanny Roussi2, Nguyen Van Tuyen1

1Institute of Chemistry (ICH), Vietnam Academy of Science & Technology (VAST)
2Centre de Recherche de Gif, Institut de Chimie des Substances Naturelles, UPR 2301 du 

CNRS

*Corresponding author: ngoquocanh74m@yahoo.com 
 

Vinca alkaloids extracted from the pink periwinkle plant, Catharanthus roseus G. Don has 
the hypoglycemic as well as cytotoxic effects. Vinca alkaloids are the second-most-used 
class of cancer drugs. Extensive efforts have been made to identify new vinca alkaloids 
which are more active and less toxic, exhibiting a wider spectrum of clinical efficacy. Vinca 
alkaloids are complex molecules thus, selective modification and identification of new 
derivatives are difficult. Although structural changes to the northern part (velbanamine) are 
less accessible, various methods have been developed to introduce new structural features to 
the D’ ring. Consequently, a fluorinated structural analog of vinorelbine, vinflunine (Javlor), 
was developed. In this work, the octahydrophomopsin lateral chain or α,β-unsaturated 
aromatic side chain was linked to the tertiary amine of the velbenamine moiety. Most of these 
compounds showed good cytotoxicity against the KB cell line. Stereoselective reductions 
of a nitrile-containing anhydrovinblastine derivative provide the access to three new vinca 
alkaloids including two diastereomers of 30S-cyano-(40R,50-dihydro)-anhydrovinblastine 
and 30S-cyano-(40S,50-dihydro)-anhydrovinblastine, as well as (30S-aminomethyl)-(40S,50-
dihydro)-anhydrovinblastine, in good yields. Thus, modification of the velbanamine D’ ring 
appears to represent a viable approach to alter the cytotoxic activity of vinca alkaloids. New 
hemiasterlin analogues have been synthesized in which the α,α- dimethylbenzylic group and 
amino NHMe moiety were replaced respectively by a α,β -unsaturated aryl and an amide, 
NHAc group, leading to the suppression of one chiral center. Two analogues of the prepared 
compounds showed a comparable cytotoxicity activity to paclitaxel and ellipticine against 
KB cancer cell lines. In this new biological active hemiasterlin analogues, the indole moiety 
was replaced respectively by benzofurane, naphthalene and 4-bromobenzene groups. Most 
of these derivatives possess strong cytotoxic activity on two human tumour cell lines (KB 
and Hep-G2), and some analogues showed comparable cytotoxic activity to that observed for 
paclitaxel and ellipticine, against KB and Hep-G2 cancer cell lines.

Keywords: vinca alkaloids; hemiasterlin; cytotoxicity; indoles 
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Plenary Lecture

Discovery and Development of Health Products: The Philippine Scenario 
 

Irene M. Villasenor*1

1Institute of Chemistry, University of the Philippines, Diliman, Philippines

*Corresponding author: imvillasenor@up.edu.ph 
 

The Philippine National Health Research System (PNHRS) is the national integrated 
framework for health research in the Philippines while the National Unified Health Research 
Agenda (NUHRA) is the national roadmap for health research. In the Harmonized National 
R & D Agenda 2017-2022, the research priorities for health S & T include drug discovery 
and development. Taking advantage of our rich biodiversity, the Discovery and Development 
of Health Products (DDHP) program was conceived and is being funded by the Philippine 
Council for Health Research and Development (PCHRD) and the Department of Science 
and Technology (DOST). DDHP is a multi-disciplinary program made up of seven sub-
programs wherein there are 32 projects participated by 16 institutions, nationwide. Collected 
plants are extracted and then subjected to medium-throughput enzyme-and cell-based assays. 
The bioactive extracts are then subjected to medium-throughput cell-based hepato- and 
nephrotoxicity assays. The bioactivity of non-toxic extracts is then confirmed using cell-based 
orthogonal assays. The extracts may then be formulated into dosage forms for pre-clinical 
and clinical studies (herbal track) or purified to generate bioactive hits that may be used to 
standardize formulations or that may act as scaffolds for structure-activity relationship studies 
(drug candidates track). Preliminary results of the different projects will be presented. 

Keywords: bioactive extracts; drug leads; standardization; dosage forms; drug candidates
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1H and 13C NMR for the Profiling and Standardization of Natural Product Extracts:
Theory and Applications 

 
Fabian M. Dayrit*1, Lolita G. Lagurin1

1Department of Chemistry, Ateneo de Manila University, Loyola Heights, Quezon City, 
Philippines 

*Corresponding author: fdayrit@ateneo.edu  
 

Although nuclear magnetic resonance (NMR) spectroscopy has always been considered 
as the principal method for the structural elucidation of natural products, it is an attractive 
method for the untargeted profiling and standardization of natural product extracts. Some 
of the key strengths of the NMR is that the method is nondestructive, quantitative and does 
not require separation or derivatization. NMR is ideal for the profiling and standardization 
of medicinal plants which is unbiased or untargeted. Although 1H NMR is more sensitive, 
13C NMR spectra are simpler with less overlapping signals and are less affected by different 
magnetic field strengths. Various applications of 1H and 13C NMR for the profiling of natural 
products will be described. This presentation provides examples of the 13C NMR which is 
used for the chemical profiling and standardization of medicinal plants. It also explains the 
use of multivariate statistical methods and NMR matching software to profile and standardize 
natural products extracts. The standardization of the NMR protocol will make it a more useful 
tool for the profiling of natural products extracts. 

Keywords: 13C NMR; natural product extracts; untargeted profiling; standardization
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Engineered Biosynthesis of Medicinal Natural Products 
 

Ikuro Abe*1

1Graduate School of Pharmaceutical Sciences, The University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

*Corresponding author: abei@mol.f.u-tokyo.ac.jp 
 

Meroterpenoids are hybrid natural products that are partially derived from terpenoids, 
and those from fungi which exhibit an extremely wide range of structural diversity and 
biological activities. Recent advances in genome sequencing technologies and development 
of tools for biosynthetic studies have allowed the discovery of many biosynthetic gene 
clusters for fungal meroterpenoids and intensive researches at genetic and enzymatic level. 
We have been working on the meroterpenoids derived from a simple aromatic precursor, 
3,5-dimethylorsellinic acid (DMOA), and discovered several fascinating enzymes that 
catalyze drastic structural rearrangement which dramatically increases structural complexity 
of the molecules. For example, multifunctional, non-heme iron-dependent oxygenases are the 
key components in the austinol and the paraherquonin pathways, in which the enzymes are 
responsible for the construction of the spiro-lactone and cycloheptadiene moiety, respectively. 
On the other hand, the terretonin biosynthesis involves a cytochrome P450 and an isomerase, 
which work collaboratively to perform the unprecedented ring expansion reaction to afford 
the terretonin scaffold. This presentation will focus on the molecular basis for the unusual ring 
reconstruction reactions in fungal meroterpenoid biogenesis. 

Keywords: biosynthesis; meroterpenoid; enzymes
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Invited Lecture

Floristic Diversity of the Western Ghats, India - Phytochemical Perspective 
 

KB Rameshkumar*1

1Scientist, Phytochemistry and Phytopharmacology Division, Jawaharlal Nehru Tropical 
Botanic Garden and Research Institute, Thiruvananthapuram 695561, Kerala, India

*Corresponding author: kbrtbgri@gmail.com 
 

The plant kingdom represents an extraordinary reservoir of molecules with a variety of 
astonishingly diverse structural features derived from complex biosynthetic steps. The Western 
Ghats of India, one of the 34 global biodiversity hotspots, harbour nearly 7500 flowering 
plants, of which 1250 are endemic to the region, the centre of origin and diversity of several 
economically important crops. The medicinal and aromatic plant species, their intra-specific 
variants and wild relatives of important food and spice crops in the forests of Western Ghats 
produce a large number of potential molecules. However, more than 80% of the endemic 
plants of the region remain uninvestigated and their chemical constituents or potential utilities 
are unexplored. The plants of the Western Ghats such as Garcinia, Piper, Cinnamomum and 
Myristica led to the discovery of novel sources of high-value bioactive compounds, aroma 
and flavouring compounds. The findings are highly relevant due to the increasing demand 
for plant-based products in various sectors like medicine, perfume, flavour, cosmetic, 
nutraceutical, pesticide, colouring and dyes. The enthusiasm of phytochemists has now 
shifted from structure elucidation to the area between chemistry and biology such as chemical 
ecology, chemogenomics and phylogenic studies. Chemical ecology of the medicinal and 
aromatic plant species in the tropical forests of the Western Ghats is least studied and their 
phytochemistry and potential utility are not exploited. Effort has been made to correlate the 
information on secondary metabolites to phylogenic status in order to solve complex species 
relationships of selected plant groups from the Western Ghats. The rich structural diversity 
concealed in the endemic flora of the Western Ghats can be explored, taking advantage of the 
advancements in phytochemistry. 

Keywords: phytochemistry; Western Ghats; Garcinia; Piper; Cinnamomum
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Invited Lecture

The Potential of Structurally Diverse Alkaloids as Seeds of Drugs 
 

Hiroshi Morita*1

1Faculty of Pharmaceutical Sciences, Hoshi University, Ebara 2-4-41 Shinagawa-ku, Tokyo 
142-8501, Japan

*Corresponding author: moritah@hoshi.ac.jp 
 

Plants and plants derived preparations have been employed in the treatment of numerous and 
diverse medical conditions. Plants remain to this day as one of the most important sources 
of biologically active compounds and continue to provide drug discovery seeds. During our 
search for active ingredients from medicinal plants, we have isolated various kinds of cyclic 
peptides, polycyclic alkaloids, and terpenoids with various bioactivities as new drug discovery 
seeds. In general, the cyclic nature of the compounds often gives more stability, lipophilicity, 
and membrane permeability due to the lack of zwitterionic features. Restricted bond rotation 
creates more rigid conformation, which can result in greater binding affinity and selectivity 
for target molecules. The structurally diverse natural products such as alkaloids and peptides 
often possess unusual skeletons, and many of them continue to be of interest from biological 
points of view as well as providing challenging targets for structure determination and total 
synthesis. In this study, we describe the isolation, structure elucidation, and biological activity 
of some structurally diverse alkaloids as new drug discovery seeds. 

Keywords: polycyclic alkaloids; cyclic peptides; biological activity
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Biodiversity and Drug Development, Natural Product Library Initiative, Toward 
National Repository 

 
Mohamed Ibrahim Noordin*1

1Department of Pharmacy, Faculty of Medicine, University of Malaya, Kuala Lumpur

*Corresponding author: ibrahimn@um.edu.my
 

Tropical rainforests contribute to the core of biodiversity in Malaysia. They are a natural 
heritage which has evolved over the period of 130 million years, very rich in flora and 
fauna with thousands of tree species and animal within the forests. As scientists, we used 
to define the term “biobank” according to our own scope of studies. It is a sample tracking 
which provides an easy way to be cataloged and retrieved. This banking system needs high 
funding due to the provision of space, control environment (temperature and humidity) and 
automation on storing and retrievals. The Natural Product Library at Ipharm is aiming at 
fulfilling the Malaysian agenda and aspiration in having a complete model of natural products 
repository to meet the richness of plant biodiversity in the country.  There is also a need for 
Malaysia to be actively involved in High Throughput Screening (HTS) and High Content 
Screening (HCS) to complement God gave biodiversity. These technologies are very much 
needed to suit the current challenges in natural products structural diversity and optimization. 
The Natural Product Library Initiative is based on natural products of plant origin which is 
the basis of drug discovery and development of phytomedicine and functional nutraceuticals. 
Each item of the library can be procured in sufficient quantities by HTS and HCS for follow up 
mechanistic and preclinical studies and ultimately for manufacturing and commercialization. 
It is timely that Malaysia needs a National Repository of Natural Product to support research 
and drug development. 

Keywords: biodiversity; natural product library; high throughput screening; national repository
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Release of Rifamficin from Chitosan-p(MAA-co-NIPAM) Hydrogels 
 

S.Z.M. Rasib1, H.M. Akil*1, Muhammad Bisyrul Hafi Othman2, A. Khan3

1School of Materials and Mineral Resources Engineering, Universiti Sains Malaysia, 
Engineering Campus, 14300 Nibong Tebal, Penang, Malaysia

2School of Chemical Sciences, Universiti Sains Malaysia, 11800 Penang, Malaysia
3Department of Chemistry, Abdul Wali Khan University Mardan, 23200 Pakistan

*Corresponding author: hazizan@usm.my  
 

An early study showed that chitosan-poly(methacrylic acid-co-N-isopropylacrylamide) 
[chitosan-p(MAA-co-NIPAM)] hydrogels synthesized in different reaction affect its 
behaviour towards pH and temperature sensitivities. In this paper, the study was continued 
to identify the effect of different reaction time on degradation, the efficiency of rifampicin 
(Rif) loading and Rif release profile. Studies have been conducted based on two different pH 
conditions (acidic and basic) in order to observe the hydrogel’s ability in both environments 
to suit the range of pH conditions in the human body. From the result obtained, hydrogel 
showed a faster degradation rate in the acidic environment which account for approximately 
50% loss from its original weight for a period of two weeks. On the other hand, 20% loss 
in basic conditions was recorded for a similar duration. It was found that the difference in 
reaction time of hydrogel does not significantly affect the amount of Rif loading efficiency 
with an average value of 50% drug. In addition, the cumulative release of Rif was below 25% 
in 70 hours either in acidic or in basic conditions. Rif drug released was faster for hydrogel 
synthesized in 30 minutes and the cumulative drug released was slower beyond 30 minutes of 
the synthesis time. Therefore, the reaction time in hydrogel synthesis could be considered as 
a tool to control the behaviour of the hydrogel as well as to modify the drug release profile in 
this chitosan-p(MAA-co-NIPAM) hydrogel. 

Keywords: chitosan; hydrogel; drug delivery; pH-responsive; temperature-responsive
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Design and Implementation of A Non-biomimetic Strategy for the Synthesis of 
Kingianins, Original Malaysian Natural Products 

 
Mohamad Nurul Azmi1,2,3, Kieu Dung Ly1, Geoffroy Lonca1, Yvan Six*1

1Laboratoire de Synthèse Organique (LSO), UMR 7652 CNRS / ENSTA / École 
Polytechnique, Université Paris-Saclay, 91128 Palaiseau Cedex, France

2Centre for Natural Product Research and Drug Discovery (CENAR), department of 
Chemistry, Faculty of Science, University of Malaya, Kuala Lumpur 50603, Malaysia

3Present address: School of Chemical Sciences, Universiti Sains Malaysia, 11800 Penang, 
Malaysia

*Corresponding author: yvan.six@polytechnique.edu
 

Kingianins are a family of unique natural products isolated from the bark of Endiandra 
kingiana, a tree growing in Malaysia. These compounds are considered as promising hits for 
future applications to fight against cancer. Indeed, they exhibit significant binding affinity for 
Bcl-xL. As such, they are potentially valuable agents as inhibitors of this macromolecule, 
as well as other anti-apoptotic proteins. Their unusual pentacyclic structures, featuring two 
cyclobutane rings, is a daunting challenge and an additional incentive. Total syntheses of 
some members of the kingianin family have been reported which implemented the biomimetic 
strategy. The latter is not flexible and suffers from inherent selectivity problems that cause 
several steps to give a low yield. To overcome these hurdles, we have chosen a novel approach 
which aimed at the expedient controlled synthesis of the natural product targets, as well as 
simplified analogues thereof. 

 

Keywords: natural product synthesis; cycloadditions; ketenes; Diels-Alder reactions; anti-
apoptotic protein inhibitors

Acknowledgement: Special thanks to Prof. Khalijah Awang (University of Malaya, Malaysia) and Dr 
Marc Litaudon (ICSN, Gif-sur-Yvette, France) for their contribution in the initial phases of the project 
and for having made this work possible.
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Highlights in Phytochemistry of Liverworts: Chemical Diversity and Biological 
Activity 

 
Yoshinori Asakawa*1

1Institute of Pharmacognosy, Tokushima Bunri University, Yamashiro-cho, Tokushima 770-
8514, Japan

*Corresponding author: asakawa@ph.bunri-u.ac.jp  
 

Over several hundred new terpenoids, polyketides and aromatic compounds have been 
isolated from the liverworts. Most of liverworts elaborate characteristic such as odiferous, 
pungent and bitter tasting compounds and many of which show, antimicrobial, antifungal, 
antiviral, allergenic contact dermatitis, insecticidal, anti-HIV, superoxide anion radical release, 
plant growth regulatory, neurotrophic, NO production inhibitory, anti-obesity, piscicidal 
antitumor and antitrypanosomal activity. Most sesqui- and diterpenoids from liverworts are 
enantiomers to those found in higher plants. It is noteworthy that different species of the 
same genera such as Frullania may produce different sesquiterpene enantiomers. Marchantia, 
Riccardia, Reboulia, and Radula species of the liverworts showed cytotoxic, anti-influenza, 
antitumor, antitrypanosomal and muscle relaxing activity. The Greek and Tahitian liverworts, 
Fossombronia angulosa and Chandonanthus hirtellus biosynthesize the exact same sex 
pheromones as those from some brown algae. The chemical profile of the latter species is very 
characteristic, because the latter species biosynthesizes several cembrane-, verticillane- and 
fusicoccane-type diterpenoids. Plagiochila sciophila and Frullania. tamarisci subp. tamarisci 
contained strong mossy odorous sesquiterpenoids, bicyclohumulenone and tamariscol, 
respectively. This work concerns with the chemical diversity of liverworts and biologically 
active terpenoids, polyketides and bis-bibenzyls from liverwort.  

Keywords: liverworts; ent-terpenoids; bis-bibenzyls; chemical diversity; bioactivity

Invited Lecture



INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

28

Antiviral Macrocyclic Diterpenoids and Cytotoxic Prenylated Stilbenes from 
Euphorbiaceae Species

 
Marc Litaudon*1

1Institut de Chimie des Substances Naturelles, ICSN - CNRS UPR 2301, Université Paris-
Sud, 1, av. de la Terrasse, 91198 Gif-sur-Yvette, France

*Corresponding author: marc.litaudon@cnrs.fr 

Plant species of the Euphorbiaceae family are known to produce a vast array of terpenoids, 
among which macrocyclic diterpenoids is a structurally and biogenetically unique chemical 
family. They exist as a variety of different core frameworks and possess a broad range of 
biological activities. They are important taxonomic markers because of their limited occurrence 
in the plant kingdom. Daphnane-type diterpenoids isolated from the New Caledonian endemic 
species, Trigonostemon cherrieri, exhibited significant and selective antiviral activity against 
chikungunya virus replication (CHIKV). This was the starting point for the phytochemical 
and biological study of several Euphorbiaceae species originating from different tropical and 
Mediterranean regions. Interestingly, the structure/activity relationships of the investigated 
compounds of some phorbol, 12-deoxyphorbol and ingenol esters showed anti-HIV and anti-
CHIKV properties, leading to the conclusion of a strong correlation between anti-CHIKV/
HIV activities. Prenylated stilbenes of the schweinfurthin family were produced from species 
of genus Macaranga. These compounds are promising agents for antiproliferative activities. 
There are 21 species which originate from New Caledonia, Madagascar, Uganda and 
Vietnam in our in-house plant collection. The fruits of M. tanarius were selected for chemical 
investigation using a molecular networking approach. This study led to the characterization of 
several new analogues, schweinfurthins K-Q, some of which exhibited interesting cytotoxic 
activities. The molecular networking approach and main results will be presented in detail.

Keywords: Euphorbiaceae; macrocyclic diterpenoids; prenylated stilbenes; antiviral; cytotoxic 
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From the Equator to the Poles, A Virtual Journey Lined with Fungal Metabolites
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Fungi are fascinating organisms with tremendous variety in their morphology, ecology and 
biology. Like other microorganisms, they generate small organic compounds as cell signalling 
agents to communicate with other microorganisms of their communities across species barriers. 
Such secondary metabolites are intrinsically bioactive and thus could be used as templates for 
drug development. At AuRIns, we started investigating the rich chemistry of microfungi some 
12 years ago. We looked at endophytic fungi from plants as well as mushrooms (a first), soil 
fungi, chitino- and keratinophilic fungi, sooty moulds, etc. We have collected many fungi 
from our backyards (e.g. UiTM forests) and as far as the Arctic region (Svalbard islands). 
Through collaboration, we obtained various other fungi, including some from Antarctica. 
To study their chemistry, a whole set of approaches inherited from a phytochemical culture 
had to be reconsidered. The biosynthetic potential is indeed much richer than most higher 
plants and it can only be explored through multiple culture conditions. The low amount of 
biomass available at any point in time was another challenge. To overcome these challenges, 
an SOP-based protocol was developed that was called MECSUS, based on fermentation at the 
microscale (1 mL broth), standardised fast analysis and compound isolation relying on HPLC 
variants. This approach together with more conventional ones led to the isolation of many 
known compounds, including various mycotoxins, and also some new compounds, with new 
skeletons. Examples of these structures lining our journey through the fungal world will be 
presented at the conference.

Keywords: microfungi; secondary metabolites; microscale fermentation
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NMR-based Metabolomics: Applications in Natural Products Research 
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Natural products are prolific sources of chemodiversity, a valuable feedstock to drug discovery 
research and development. The fact that 64% of New Chemical Entities (NCEs) are based on 
natural products is testimonial to this importance.  Despite a declining interest in the screening 
of natural products by the pharmaceutical industry, natural products have continued to be 
significant source of drugs and leads. Extracts and infusions containing natural products from 
plants are also major sources of phytomedicines, often comprising of mixtures of bioactive 
compounds and imparting complex synergistic effects. In the last century, the recognition 
that biodiversity resources are rapidly diminishing, is fueling a renewal of interest in natural 
products research. New and innovative approaches are being introduced to increase success 
rate of discoveries and to improve understanding of the mode and mechanisms of action 
associated with pharmacological properties. Over the past twenty years, our group has been 
focusing on the isolation and identification of bioactive compounds from the tropical rainforest 
plants of Malaysia. Recently, in addition to using the conventional reductionist approach, 
we have also adopted a metabolomics approach in the quest of obtaining a more holistic 
understanding of the biological properties of a medicinal plant or herb. Both approaches have 
their merits but sample size and loss of biological activity due to the reductionist approach 
of disturbing the inherent synergism of a plant metabolome, has always been a delimiting 
factor in the traditional approach. In this regard, systems biology, in particular metabolomics, 
is touted for its greater promise in obtaining better insights of a plant metabolome and its 
effect(s) on a disease state or specific biological perturbations. Metabolomics is a rapidly 
growing technology that provides a global view of molecular organization at the metabolite 
level. Complementary to proteomics and genomics; metabolomics reflects the function of 
organisms from terminal symptoms of metabolic networks and provides a holistic view of the 
alterations in metabolic pathways caused by disease, environmental exposures or nutrition. 
This paper will present selected examples of our findings in using NMR-based metabolomics 
approaches in understanding the medicinal properties of several medicinal plants in Malaysia.  
 
Keywords: metabolomics; NMR-based; global metabolite profile; holistic
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Maslinic Acid: An Anti-tumour Promoting Agent Targeting Inflammatory Pathway 
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Chronic inflammation drives the development of cancer through the major arachidonic acid 
inflammatory pathway. Inflammation has been regarded as one of the cancer hallmarks that 
should receive more attention to reveal its contribution to carcinogenesis. Maslinic acid is a 
novel natural pentacyclic triterpene that has been widely studied for its anti-cancer properties. 
This study reports the inflammation-suppressive and cytoprotective effects of maslinic acid 
in Raji cells. Mechanistic studies revealed that maslinic acid suppresses the pro-inflammatory 
enzyme COX-2 expression. The binding activities of both the mediators of COX-2, NF-kB 
and AP-1 were significantly reduced upon treatment with maslinic acid. It is possible that the 
suppression of COX-2 by maslinic acid might be achieved via the NF-kB and AP-1 signalling 
pathways. In addition, maslinic acid induces cytoprotective antioxidant enzymes HO-1 
and NQO1 expression. Through siRNA transfection studies, the transcription factor Nrf2 
was demonstrated to be essential for maslinic acid induction of these enzymes. The results 
suggest that maslinic acid may induce Nrf2 escape from Keap1-mediated repression; allowing 
Nrf2 to stabilize and accumulate in the cytoplasm, before translocating into the nucleus and 
transcriptionally activate downstream genes by binding to the antioxidant response element. 
This study confirms the anti-inflammatory and cytoprotective effects of maslinic acid and 
further studies are requested to reveal the target of maslinic acid on either the upstream protein 
kinases or transcriptional factors. 

Keywords: maslinic acid; COX-2; NF-kB; AP-1; chronic inflammation
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Symbiotic Microorganisms as Sources of Novel Biologically Active Compounds with 
Therapeutic Potential 
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In nature, insects and plants live in symbiosis with bacteria and fungi in order to protect 
themselves from their pathogens. These symbiotic microorganisms play a key role in the 
ecological success of their host, provide the ecological benefits to their macroscopic host and 
offer information on the valorisation possibilities of their metabolites. On the other hand, 
endophytes are microbes that inhabit host plants without causing any disease and are reported 
to be a reservoir of metabolites that combat pathogens. Insects could protect themselves from 
microbial infections due to beneficial association with other microorganisms whereby insects 
use molecular defenses of the symbiotic microbe. In order to ensure their spread, endophytic 
and insect symbiotic microorganisms produce active compounds against pathogens such as 
microbes or herbivores. Moreover, the genetic plasticity of microorganisms induces diverse 
chemical profiles even within the same species. This work explores the chemodiversity within 
a unique collection of diverse symbiotic strains: endophytes, insect mutualistic fungi and 
entomopathogens. 

Keywords: endophytes; symbiotic microorganisms; analytical chemistry; natural substances
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The impact of phytochemicals on brain health is increasingly appreciated. Diets rich in 
phytochemicals can enhance neuroplasticity and resistance to neurodegeneration. Many 
of these phytochemicals exhibit hormetic behaviour, whereby they are potentially toxic 
chemicals but possess beneficial effects when consumed in moderate amounts. Often the 
beneficial effects of phytochemicals are thought to be due to their intrinsic antioxidant 
properties; however, hormesis-based mechanisms of phytochemicals are in contradistinction 
to this notion. Alternatively, a lower amount of these phytochemicals may exert disease 
preventive and therapeutic effects by activation of adaptive cellular stress response that 
prevents or reverse oxidative damages, bolster bioenergetics and enhance the removal 
of proteopathic proteins such as amyloid β peptide. The search for phytochemicals plants 
exhibiting neurohormetic behaviour and neuroprotective effect from local medicinal plants is 
on-going in our laboratory. Among them, the prenylated xanthones from Garcinia mangostana, 
the mangosteens (α, β and γ mangosteen) showed potential neurohormetic behaviour. The 
mangosteens showed cytotoxicity at the highest test concentration of 10 µM. In contrast, at a 
lower concentration range of 10 nM to 2000 nM, these xanthones were found to effectively 
and significantly protect the cells and reduced the cell death caused by the stressors. Their 
neuroprotective effects at lower concentrations against oxidative stress- and excitotoxicity-
induced neurotoxicity, as well as their modulatory effect on selected transcription factors and 
related signalling molecules relevant to adaptive cellular stress response pathways, will be 
presented. In summary, the mangosteens are potential neuroprotective agents against oxidative 
stress and excitotoxicity-induced neurodegeneration, worthy of further investigation. 

Keywords: neurohormetic; xanthone; neurodegeneration; oxidative stress; excitotoxicity
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Potentially Safer Anticancer Agents from β-Carbolines
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β-Carboline alkaloids constitute a group of alkaloids with a common tricyclic pyrido-indole 
ring. They were originally isolated from the seeds of Peganum harmala. Interest in the 
chemistry of β-carbolines has been contributed partly because of their anticancer potential 
found in the earliest members including harmane, harmine and harmaline. Several studies 
on structure-activity relationship (SAR) of β-carbolines have been reported, whereby the 
introduction of appropriate substituents into positions −1, −2, −3 and −9 of the β-carboline 
nucleus have been carried out. Our study aims to design and synthesize potent and safer 
derivatives of β-carbolines. More than 50 derivatives were designed, synthesized and tested 
for anticancer activity against 4 human cancer cell lines (colon HT-29, cervical HeLa, liver 
Hep G2 and leukemia K562). Their selectivity index was estimated using 2 non-cancerous cell 
lines (mouse embryo fibroblasts BALB/c3T3 and human foreskin fibroblasts Hs27).  Based 
on their selectivity index, several compounds were selected and tested further for their mode 
of cell death. The intercalating mechanism was also explored using calf thymus DNA (CT-
DNA) as a model system. Results showed that the compounds induced maximal inhibitory 
activity (IC100) at a range of µM concentrations at 48 hours. They acted as both cytostatic and 
cytocidal agents when treated at low and high concentrations, respectively. Their safety were 
evaluated using a battery of genotoxicity tests. Results suggesting they were non-genotoxic, 
non-mutagenic and non-carcinogenic and could be developed further as anticancer agents.

Keywords: β-carboline; anticancer agents; cytostatic; cytocidal
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Drug Design and Discovery of Potential Inhibitor Targeting Several Diseases: 
A Proof of Concept Approach 
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Drug design and discovery process aims to make available medications that are safe, 
effective in improving the length and quality of life as well as relieving pain and suffering 
from illness. However, the process of developing a novel drug is very complex, resource 
extensive, expensive and time consuming venture, requiring multi-disciplinary expertise and 
innovative approaches. It is estimated that the conventional drug discovery process takes up 
almost 20 years and more than a billion US dollars to bring a new medicine ready to the 
market. Fortunately, this situation has recently changed with the arrival of new approaches 
and technologies which have been developed to identify and develop more effective, efficient, 
and expedient ways to bring safe and effective products to the market. Therefore, the drug 
design and discovery process utilizing relevant, robust and computational methodologies 
have become an important tool in designing a potential drug. From hit identification to lead 
optimization, techniques such as ligand- or structure-based virtual screening are widely used 
in many discovery efforts. Thus, in this study, we presented a few proof of concept study 
based on our rational design approach in identifying a potential drug for several diseases. 

Keywords: drug design; drug discovery; molecular modeling; new medicine; potential drug
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Abrus precatorius is a flowering plant that belongs to legume family, Fabaceae. Traditionally in 
Malaysia the leaves of A. precatorius are used to treat ailments such as fever, ulcer and mouth 
cancer. This work documented the phytocompounds that present in the leaves extracts of A. 
precatorius collected from a local area in Kota Bharu, Kelantan, Malaysia. The compounds 
were identified by gas chromatography with mass spectrometry analysis and characterised by 
comparison with the NIST02 and Wiley275 library searches.  Three successive extracts were 
collected from three solvents, which were hexane, ethyl acetate and methanol via soxhlet 
method, and one aqueous extract via decoction. The GC-MS analysis showed that the classes 
of compounds identified in the aqueous extracts of A. precatorius leaves were phenolic, 
terpenoids and steroids. All these extracts were tested for their anti-proliferative activity using 
the MTT assay, against cancer cell lines (HeLa, SiHa, MCF-7, MDA MB 231, HepG2 and 
SW480). Current findings demonstrated that the methanolic leaves extract from A. precatorius 
showed the best anti-proliferative activity on the MDA-MB 231 cells at the concentration of 
26.4±2.69 ml/mL. Further investigations are required to identify the mechanism of apoptosis 
of this extract on the cancer cell. 

Keywords: Abrus precatorius; anti-proliferative activity; GC-MS analysis
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Chromolaena odorata L. (Asteraceae), recognized as Siam weed, is one of the most widely 
used tropical plants for traditional medicine such as diarrhea, diabetes and soft tissue wounds. 
Previous studies have reported the presence of flavonoids in Chromolaena odorata L.. The 
previous study reported that the isolation of Chromolaena odorata L. obtained flavonoid 
compounds. 2,2’-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) is a cationic 
radical compound which widely used for antioxidant assay. This study aims to determine the 
bioassay guided fractionation of C. odorata L. leaves. The dichloromethane extract showed 
the highest free radical scavenging activity among other extracts with trolox as standard. The 
isolation was performed by chromatography technique and the structure was elucidated by 
spectroscopic techniques (IR and NMR).

Keywords: Chromolaena odorata L.; antioxidant; ABTS; isolation
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Calophyllum is a pan-tropical genus belongs to the Guttiferae family and known by Malay 
local folks as ‘bintangor’. There has been a continual interest to further investigate the 
phytochemicals of Calophyllum species since this genus is a rich source of active secondary 
metabolites such as coumarin, chromanone carboxylic acid and flavonoid which showed anti-
HIV, cytotoxicity and antimicrobial properties. In this study, phytochemicals studies on the 
barks and leaves of Calophyllum incrassatum M.R. Henderson & Wyatt-Smith were carried 
out. Cold extraction method was employed by using dichloromethane, ethyl acetate and 
methanol to give the respective crude extracts. Four new 4-substituted coumarins, namely, 
incrassamarin A, B, C and D were successfully isolated from the dichloromethane extracts 
of the barks and leaves by size-exclusion recycling HPLC and column chromatography 
techniques. The structures of the compounds were elucidated by spectral analysis including 
NMR, IR, MS and X-ray crystallography. The compounds were tested for their cytotoxic 
activity towards human breast adenocarcinoma (MCF-7) and human non-small cell lung 
carcinoma (A-549) cell lines by MTT assay and α-glucosidase enzymatic inhibitory activity. 
Incrassamarin A displayed cytotoxic activity against A-549 cell lines with IC50 87.71 mg/ml 
and showed inhibition towards α-glucosidase enzymatic activity with IC50 93.25 mM. 

Keywords: Guttiferae; Calophyllum incrassatum; coumarin; cytotoxic; α-glucosidase
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Cassia singueana and C. sieberiana (Fabaceae) are tropical plants species known for their 
medicinal uses to treat ulcer, diabetes, skin cancer and wound healing. The toxicological 
effects of both C. singueana and C. sieberiana are obvious from their use as poison by hunters 
in Africa. The cytotoxic and anti-proliferative effects of the methanol extract from the root 
and leaf of both C. singueana and C. sieberiana on hepatic cells, WRL-68 and breast cancer 
cells, MDA-MB-468 respectively was evaluated using 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. The IC50 value of 70.2 µg/mL and 190.7 µg/mL 
were recorded for the root extracts from C. singueana and C. sieberiana, respectively against 
MDA-MB-468 while the leaf extracts from both plant species were not active against the 
cancer cells. Thirteen compounds were isolated from the fractionation and purification of the 
root extract from C. singueana using various chromatographic techniques. Their structures 
were identified based on the IR, NMR and MS spectroscopy as chrysophanol (1), physcion 
(2), piceatannol (3), 7-methylphyscion (4), islandicin (5), emodin (6), monodictyxanthone (7), 
xanthorin (8), stigmasterol (9), lupeol (10), betulinic acid (11), 3-hydroxy-5-methoxystilbene 
(12), and 4-methoxybenzoic acid (13). Compounds 1-4 showed cytotoxicity ranging from 
138.0 to 228.5 µM, against MDA-MB-468 cells while compounds 5-7 were non-toxic to 
the cancer cells. Compounds 8-13 were not tested for cytotoxicity. Nine combinations of 
compounds 1-4 were tested in ratio 1:1 against normal cells, WRL-68 and MDA-MB-468 
cells. The combination of physcion (2) and piceatannol (3) after 72 hours treatment of the 
WRL-68 and MDA-MB-468 cells gave percentage viability of 56.28 ± 2.76% and 30.16 ± 
6.26%, respectively. This shows that the combination (physcion (2) and piceatannol (3), 1:1) 
was not toxic to the normal cells, WRL-68 and possess anti-proliferation effect against cancer 
cells, MDA-MB-468.

Keywords: Cassia singueana; cytotoxicity; chrysophanol; cancer; Fabaceae
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Genus Syzygium (Myrtaceae) or known as kelat is the largest genus in Malaysia. Plants of this 
genus are scattered in all parts of Malaysia from high tide level to the summit of Gunung Tahan. 
Kelat or Kayu kelat is the name for most wild species which have small or inedible fruits and 
it refers to the peculiarly rigid bark. Some of Syzygium species were traditionally used for 
the treatment of numerous ailments such as fever, diarrhoea, dysentery, catarrh, diabetes and 
asthma. The methanol extracts of the leaves, twigs and heartwoods of eight Syzygium plants 
(S. filiforme var. filiforme, S. papillosum, S. griffithii, S. pseudoformosum, S. claviflorum var. 
claviflorum, S. glaucum, S. syzygioides and Eugenis Sp. 57) were subjected to phytochemical 
analysis as well as antioxidant (DPPH, FRAP and ABTS) and α-glucosidase inhibitory assays. 
Phytochemical analysis disclosed the presence of alkaloids, flavonoids, phenolic compounds, 
steroids, terpenes and tannins in all extracts. The DPPH scavenging activity revealed that 
all extracts showed good activity with the percentage inhibition more than 70% at 100 ppm. 
The heartwoods of S. syzygioides showed the most potent ion reducer ranging from 1.20 ± 
0.01 mM to 10.47 ± 0.12 mM FRAP equivalent, while the twigs of S. syzygioides exhibited 
the highest ABTS scavenging activities with an SC50 value of 266.90 mM. For α-glucosidase 
activity, the twigs of Eugenis Sp. 57 and the leaves of S. claviflorum demonstrated potential 
inhibitory activity with IC50 values of 5.68 ppm and 14.32 ppm, respectively.

Keywords: Syzygium; phytochemical analysis; antioxidant; α-glucosidase inhibitory activity
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Rare earth elements (REEs) are a series of chemical elements found in the earth’s crust 
that are vital to many modern technologies, including consumer electronics, computers, 
communications and clean energy. However, during the production of REEs, the activity 
is susceptible in causing environmental contamination, which is believed can be solved by 
generating the environment friendly measures called phytoremediation. Phytoremediation 
uses plants to remove pollutants from the environment. The use of metal-accumulating 
plants to clean soil and water contaminated with toxic metals is the most rapidly developing 
component of this environmentally friendly and cost-effective technology. Aquatic plants have 
been explored for several decades as a possible solution to the environmental problem. The 
study was carried out by subjecting Pistia stratiotes (water lettuce) to 4 levels of lanthanum 
chloride (LaCl2) treatments (i.e. 1.0, 3.0, 5.0 and 10.0 ppm) for 12 days in aquaponics artificial 
wastewater system. The plant parts (root and leaf) were acid-digested prior to REE metal 
accumulation analysis using the inductively coupled plasma-mass spectrometry (ICP-MS). 
The results showed that lanthanum (La) accumulated in both the root and leaf sections of P. 
stratiotes and the highest concentration of La was found in the root section (0.0833 μg kg-1) on 
the 6th day when it is treated with 10.0 ppm La as compared to the leaf section (0.0649 μg kg-1) 
on the 12th day when it is treated with 3.0 ppm La. The study concludes that the aquatic plant 
(P. stratiotes) can be used to remediate the rare earth wastewater and act as a bioindicator in 
monitoring the REE contamination due to its bioaccumulation capabilities.

Keywords:  rare earth element (REE); lanthanum; phytoremediation; bioindicator; Pistia 
stratiotes
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The date palm fruit (Phoenix dactylifera) is one of the earliest crops to be cultivated in the 
Middle East. Many varieties of dates are marketed at various price ranges. However, there is 
no standardized approach available to verify the quality of Saudi date palm fruits apart from 
the examination of physical characteristics and consumers’ preferences. This study aims to 
assess the quality variations of nine selected varieties based on the metabolite composition, 
biological activities, proximate analysis and physical characteristics. Nine varieties of 
Saudi date palm fruits; Berni, Halaoua, Shalabi, Sogaai, Sukkari, Nebtat Ali, Anbara, Ajwa 
and Medjoul were evaluated using proton nuclear magnetic resonance (1H-NMR) based 
metabolomics approach. The DPPH and nitric oxide (NO) scavenging abilities, NO inhibition 
via the cell-based approach, total phenolic content (TPC) and proximate composition were 
determined. The physical features including dimension, seed/weight ratios and color variation 
were evaluated. The expensive variety, Ajwa, and the cheapest one, Halaoua, were tightly 
clustered as shown in the principal component analysis (PCA). Among the influential 
metabolites were catechin, maleic acid, succinic acid and glutamine. The Ajwa dates which 
were the smallest, shortest in length and darkest in appearance demonstrated the highest 
percentage of both NO inhibition and NO scavenging. To the best of our knowledge, this 
study was the first attempt to determine the correlation between the price and quality of date 
palm fruits.  Based on the obtained findings, it can be suggested that there was no noticeable 
correlation observed between the marketed price and Saudi date palm varieties.
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OA8



EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

45

Unraveling the Enzymes Involved in Dimerization of Resveratrol 
 

Shahmeen Alias*1,2, Nurhuda Manshoor1,2, Azira Muhamad3, Jean-Frédéric F.Weber1,2 

1Atta-ur-Rahman Institute for Natural Product Discovery, Universiti Teknologi MARA, 
Kampus Puncak Alam, 42300 Selangor, Malaysia

2Faculty of Pharmacy, Universiti Teknologi MARA, Kampus Puncak Alam, 42300 Selangor, 
Malaysia

3Malaysia Genome Institute, Ministry of Science, Technology and Innovation, Jalan Bangi, 
43300 Kajang, Selangor Darul Ehsan, Malaysia

*Corresponding author: jffweber@hotmail.com
 

Within the Dipterocarpaceae, oligomeric stilbenes belong to an important group of 
polyphenolic secondary metabolites that biosynthetically emerge from the oxidative coupling 
of resveratrol. However, the enzymatic machinery that responsible for the oligomerization 
is still unknown. According to the pre-existing literature, there are huge variability of these 
enzymes in their sequences, size, glycosylation and activation. The only thing in common is 
their active site has dinuclear copper centre which bound to 6 histidine and this structure is 
highly conserved. As a part of our interest in biocatalysis and, more specifically, in enzyme-
catalyzed carbon-carbon bond formation, we started an investigation on the oxidase(s) enzyme 
involved in dimerization of resveratrol. In order to fulfil the objectives of this work, first we 
treated the resveratrol with commercially available oxidase enzyme (Laccase) from Trametes 
versicolor fungi. The treatment produced a mixture of oligomers hence confirming the role of 
oxidase enzyme in the dimerization of resveratrol. Further research is proceeded by extracting 
proteins from the leaves of Neobalanocarpus heimii (Dipterocarpaceae) which locally known 
as cengal. The plant tissues are ruptured by maceration and the extracted enzymes are purified 
by big beads, ion-exchange and size-exclusion chromatography. The purified enzymes are 
then treated with resveratrol to determine its oxidative coupling activity for oligomerization. 
Then, the enzyme was characterized using mass spectrometry to obtain the protein MW 
[kDa], calculated pI value and number of peptides. 
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UDP-glucuronosyltransferases (UGTs) are a family of enzymes responsible for the 
metabolism of many drugs through glucuronidation.  The aim of this study was to establish 
and validate an in vitro method for the measurement of an important member of UGTs 
i.e. UGT2B7 enzyme activity in human liver microsomes (HLM).  Using morphine as an 
isoform selective substrate, several phytochemicals were investigated for their potential as 
inhibitors of the UGT2B7 isoform.  The HPLC method to quantify the metabolite formed, 
morphine 3- and 6- glucuronide was validated for specificity, sensitivity, precision and 
accuracy according to the ICH guideline. The linearity of the metabolite formation with 
regard to microsomal protein and incubation time was conducted followed by determination 
of Vmax and Km in order to determine the appropriate morphine concentration for the inhibition 
assay. Experiments with phytochemicals that include andrographolide, neoandrographolide, 
curcumin and xanthorrhizol as potential inhibitors were then undertaken to generate IC50 
profiles. Andrographolide inhibited the formation of morphine-3-glucuronide and morphine-
6-glucuronide with IC50 values of 16.41 and 29.15 µM respectively whereas xanthorrhizol 
inhibited the formation of morphine-3-glucuronide and morphine-6-glucuronide with IC50 
values of 237.10 and 146.10 µM respectively. Neoandrographolide and curcumin did not 
show significant inhibition of UGT2B7, therefore IC50 values were not determined for 
these phytochemicals. Results will be used to prioritize the constituents studied for further 
evaluation. Ultimately, results may help to provide evidence-based recommendations to 
clinicians and consumers about the risk of herb-drug interaction.
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Phaleria macrocarpa (Scheff.) Boerl, or locally known as Mahkota Dewa, is commonly 
found in the tropical region and has traditionally been used to treat various diseases such as 
hypertensive, diabetic, and cancer. The plant’s numerous medicinal usage is believed to be 
a safe and effective alternative medicine to modern drugs. However, the information about 
the active biomolecules especially the proteins which are important to increase the medicinal 
values is still lacking. This has led us to investigate the biomedically important proteins in the 
P. macrocarpa fruit and leaf. In this study, phenol, TCA/acetone with phenol and ultrasonic-
assisted extraction methods were used and compared to establish the protein profiles of P. 
macrocarpa fruit and leaf. The samples were analysed by using Bradford assay and SDS-
PAGE to determine protein yield and purification quality. The proteins were then digested and 
profiled by LC-MS/MS, followed by protein identification using the bioinformatics platform. 
This study showed that among the tested methods, the phenol method was the most effective 
method that gave the highest recoveries of protein with the lowest interfering compounds 
providing clearer and better resolved protein bands on the SDS-PAGE. Following LC-MS/MS 
and bioinformatic analysis, the identified proteins were grouped according to their functional 
categories, namely energy and metabolism, stress and defence, cytoskeleton, signalling cell, 
and transport. The potential proteins which were categorized under defence and stress are 
related to useful bioactivity and can increase the usage and medicinal values of P. macrocarpa 
plants.

Keywords: proteomics; mahkota dewa; mass spectrometry; liquid chromatography; medicinal 
values 
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Sargassum is a genus of brown macroalgae (seaweed) in the order Fucales. Many species 
of Sargassum are distributed throughout the temperate and tropical oceans of the world, 
where they generally inhabit shallow water and coral reefs. This study was aimed to evaluate 
the preliminary antimicrobial and toxicity activities on the crude extracts of brown algae. 
Antimicrobial study was determined by paper disc diffusion method using six different 
bacterial strains while the toxicity test was performed using brine shrimp lethality (BSL) 
test against Artemia salina leach. Phytochemical screening was carried out to identify the 
presence of principal chemical components of the crude extracts of hexane, dichloromethane, 
methanol, and water. The results showed that brown algae (Sargassum sp.) extracts consist of 
phytochemical constituents, such as, alkaloids, terpenoids, tannins, saponins and flavonoids 
which are responsible for the biological activities. Methanol extract showed the best activity 
against Staphylococcus sp. in this study while there was no significant result observed for 
hexane, dichloromethane and water extracts. In toxicity assay, the crude extracts exhibited 
different LC50 values; 3.162 mg/mL for hexane, methanol and dichloromethane extracts and 
158.49 mg/mL for water extract. In conclusion, Sargassum sp. composed of various secondary 
metabolites which can act as anti-toxicity and antimicrobial agents.

Keywords: Sargassum spesies; phytochemical; antimicrobial; toxicity; crude extract
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Five phenolics including quercetin-3-O-β-D-xylopyranoside (1), quercetin-3-O-α-L-
arabinopyranoside (2), quercetin-3-O-α-L-rhamnoside (3), methylgallate (4) and rutin (5) 
were isolated from the ethyl acetate (EF) and methanol (MF) fractions of N. oleracea. The 
isolated compounds were characterized by spectroscopic methods (MS, 1D and 2D NMR) 
and comparison with the published data. Evaluation on the DPPH free radical scavenging 
and α-glucosidase inhibitory activities of these compounds showed that methylgallate (4) 
was the most potent antioxidant and α-glucosidase inhibitors among them, with IC50 values 
of 17.25 and 50.76 µM, respectively. HPLC quantitative analysis revealed that high content 
of quercetin derivatives (1, 2 and 3) in EF and methylgallate (4) in MF. The results of this 
study help to validate the contribution of phenolics for the DPPH free radical scavenging 
and α-glucosidase inhibitory activities of N. oleracea. The present work is the first report on 
the isolation, biological activity evaluation and quantitative analysis of the phenolics in N. 
oleracea. 

Keywords: Neptunia oleracea; phenolics; antioxidant; α-glucosidase inhibitor; HPLC 
quantification
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The preliminary phytochemical screening and antioxidant assay of Dryobalanops aromatica 
methanol bark extract reveals that the extract is rich in polyphenolic compounds namely 
flavonoids and tannins. Saponins, steroids and terpenoids were also found in the extract. Total 
phenolic content (TPC) using Folin-ciocalteu method and total flavonoid content (TFC) using 
aluminium chloride colorimetric method indicates that the methanol extract contains higher 
TFC (8.96 x 10-7 mg CE/g sample) than TPC (5.22 x 10-7 mg GAE/g sample). Reducing 
power with ascorbic acid and catechin hydrate standards was used for the antioxidant 
assay. The antioxidant assay with 2,2-diphenyl-1-picrylhydrazyl (DPPH) using butylated 
hydroxytoluene and catechin standards, showed that methanol extract of D. aromatica has 
a promising antioxidant property comparable to its synthetic counterpart (BHT) and as such 
could serve as a potential green inhibitor.  

Keywords: Dyobalanops aromatic; polyphenolics; antioxidant
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Natural products from folk medicine plants, either as pure active compounds or as standardized 
extracts; give unlimited opportunities for brand new drug leads owing to the unrivaled handiness 
of chemical diversity. The employments of plant medicines are exceptionally common in Asia 
and Africa. Phytochemicals have been utilized to treat constant as well as irresistible infections. 
The leaves of Arbutus pavarii (Ericaceae) are used in folk medicine as a remedy to treat 
several diseases, including the treatment of gastritis, various kinds of ailments and renal 
infections. Previous in vitro experiments revealed that the methanol extract and fractions of 
the plant showed antioxidant, antibacterial and ant-diabetes properties. However, bioactive 
compounds in the plant were not deeply reported and their effects on microorganisms were 
not comprehensively studied, making this study the first of its kind to report on the isolation of 
antibacterial and antioxidant compounds from A. pavarii. Five compounds were isolated from 
the hexane and ethyl acetate fractions through bio-assay guided fractionation and identified 
using various spectroscopic methods. Two triterpenoid were found in the hexane fraction and 
three phenolic compounds from ethyl acetate fraction. Our results revealed that A. pavarii is a 
perspective medicinal plant and deserves further and more detailed studies.

Keywords: Arbutus pavarii; folk medicine; antimicrobial; antioxidant; bio-assay guided 
fractionation
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The contamination of many products in the food industry has always been linked to 
spore-forming bacteria. Although different approaches for managing bacterial endospore 
contamination is urgently needed in diverse industries and applications, natural products are 
seen as the alternative solution. Bacillus spp are commonly found in different type of food raw 
materials like milk, fruits, vegetables and starchy food as a result of their ubiquitous nature. 
In the present study, the hexane leaf fraction of two plants (Syzygium grande and Oenanthe 
javanica) were used for evaluating their antibacterial and anti-spore activities against 
vegetative cells and spores of B. cereus ATCC33019, B. subtilis ATCC6633, B. megaterium 
ATCC 14581 and  B. pumilus  ATCC 1488. The antimicrobial activity of hexane fraction of 
methanol extracts revealed a greater activity against Bacillus spp. Also, S .grande hexane 
fraction inactivated more than  (50%) of B. cereus, B. subtilis, B. megaterium and B. pumilus 
spores at a concentration of 10.00 mg/mL (1.0%) after 1 h of incubation and the spores were 
completely killed after 4h of incubation. O. javanica hexane fraction inactivated more than  
(45%) of spores at a concentration of (1.0%) after 1h and  all the spores were completely 
eradicated after 4 hr of incubation. The chemical constituents of the hexane fraction from both 
plants were determined using GC-MS. Betulin (14.14%) was the main constituent of S. grande 
leaf followed by 4,4a,6b,8a,11,11,12b,14a-octamethyl-3-oxodocosahydropicen-2-ylester 
(10.39%), tocopherol (7.07%), 1,3-benzenedicarboxylic acid (6.2%), bis(2-ethylhexyl) ester, 
and squalene (5.8%). On the other hand, the major components of O. javaneca were identified 
as n-hexadecanoic (15.53%), 9Z,12Z-octadecadienoic acid (10.59%), neophytadiene (9.09%), 
(E)-β-farnesene (9.04%), phytol (7.66%), methyl 9Z,12Z,15Z-octadecatrienoate (6.48%) and 
of 1-tetracosanol (4.47%). 
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The spore-forming bacteria, Bacillus sp., have often been associated with the contamination 
of rice and other starchy products. The berries of tailed pepper (Piper cubeba L.) have been 
used in traditional medicine to treat illnesses such as asthma. In this study, methanol is used 
as the solvent in maceration of dried berries. The methanol extract obtained is then assessed 
for its antibacterial and sporicidal activities against vegetative cells and spores of B. cereus 
(ATCC33019), B. pumilus (ATCC14884), B. megatierium (ATCC14581) and B. subtilis 
(ATCC6633). Disc diffusion assay showed that the extract has inhibition zones ranged 9.0-
11.0 mm against all tested Bacillus species. The minimum inhibitory concentration (MICs) 
against vegetative cells of B. cereus and B. subtilis, was 0.31 mg/mL and 0.15 mg/mL for B. 
pumilus and B. megatierium. Moreover, the extract can kill vegetative cells of all Bacillus 
species with minimum bactericidal concentration (MBC) of 2.50 mg/mL. The number of B. 
cereus, B. subtilis, B. pumilus and B. megatierium spores can be reduced by 1%, 96.30 %, 
94.90%, 94.20 % and 95.20% of extract, respectively. In conclusion, the methanolic extract of 
P. cubeba exhibited potential anti-Bacillus activities indicating the extract can be developed 
as a natural anti-Bacillus agent. Research on the isolation and elucidation of the compounds 
from P. cubeba L. extract is ongoing in order to search compounds which are responsible for 
anti-Bacillus activities.

Keywords: antibacterial activity; antispore activity; anti-Bacillus activity; P. cubeba L.; 
natural anti-Bacillus agent
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Plants are considered as a worthy source of several effective and powerful drugs. Therefore, 
evaluation of ethnomedicinal plants is a pre-requisite for the discovery of new active drug 
components. Bidens biternata, Caralluma tuberculate, Cedrela serrata, Solanum villosum 
and Capsella bursa-pastoris are ethnomedicinally important plants of Pakistan widely used 
for the treatment of various diseases by indigenous people. The present study was conducted 
to evaluate the phytochemicals, antimicrobial, and antioxidant activities of extracts obtained 
from these plants. The plant material was powdered, extracted with methanol and chloroform 
and further subjected to qualitative and quantitative phytochemical screening. Extracts 
were then evaluated for antibacterial activities through agar well and paper disc diffusion 
methods while antifungal activities were evaluated through agar tube dilution method. 
Antioxidant analysis was performed by DPPH, reducing power and phosphomolybdenum 
assays. Cytotoxicity was measured through brine shrimp lethality assay. The results obtained 
from phytochemical analysis indicate the presence of anthraquinones, terpenoids, saponins, 
alkaloids, glycosides, steroids and tannins. All plant extracts, especially Bidens biternata, 
Cedrela serrata and Solanum villosum showed significant antioxidant, antimicrobial and 
cytotoxic activities. They may display valuable medicinal properties if further analyses can 
served as prerequisite for the discovery of potent drugs.

Keywords: phytochemicals; extracts; antioxidants; traditional medicines; antibacterial
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Macaranga heynei is widely distributed in Peninsular Thailand, Malay Peninsula as well as in 
Sumatra. This species is commonly found in open places and sometimes on exposed subsoils. 
Due to the interesting chemical components and a broad spectrum of bioactivities reported 
on Macaranga species, M. heynei was selected to be studied. The leaves of M. heynei (2 
kg) were collected from Kuala Kangsar, Perak, air-dried and ground into powder form. The 
powder was macerated in methanol at room temperature for 24 hours and repeated three 
times to give crude methanolic extract (300 g). The crude methanolic extract was dissolved 
in 80% aqueous methanol and partitioned with ethyl acetate. The ethyl acetate crude extract 
(150 g) was subjected to vacuum liquid chromatography (VLC) to yield seven semi-purified 
fractions (MH 1-7). Fraction MH 2 (1 g) was further purified by radial chromatography 
(RC) twice with a gradient eluent of hexane:ethyl acetate (MH 21-26) and chloroform:ethyl 
acetate (MH 231-239), respectively to afford two pure compounds (1) (10 mg) and (2) (12 
mg). Compounds (3) (20.1 mg) and (4) (4 mg) were obtained from the separation of fraction 
MH 3 (11 g) by VLC (hexane:ethyl acetate), sephadex, RC as well as CC with the solvent 
system of chloroform:ethyl acetate. Based on spectroscopy analyses, the compounds were 
characterized as laevifolins A (1) and B (2) macarubiginosin C (3) and malayheyneiin C (4). 
The isolates were assayed on acetylcholinesterase inhibitory and DPPH radical scavenging. 
Good activity was displayed in acetylcholinesterase inhibitory for compounds (3) and (4) 
with the IC50 values of 6.58 and 8.06 mM, respectively while compounds (2) and (1) exhibited 
moderate activity against DPPH radical scavenging with the IC50 values of 11.65 and 13.11 
mM, respectively. 
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Goniothalamus lanceolatus is an Annonaceae plant used by natives of East Malaysia as 
an alternative medicine for illnesses such as cancer, fever and skin infections. In search 
of scientific evidences to support the ethnopharmacological uses of G. lanceolatus, a 
comprehensive phytochemical study was initiated. The dichloromethane crude extract of the 
bark showed promising cytotoxicity against two panel cancer cell lines (colon and lung) with 
percentage of cell viability (%) less than 20%. Isolation of compounds by utilizing modern 
chromatographic techniques resulted in five new bis-styryllactones named goniolactones A-E, 
together with two known bis-styryllactones, digoniodiol and goniolactone G. In addition, 
eleven known styryllactones were also isolated and identified as goniodiol, 8-chlorogoniodiol, 
9-deoxygoniopypyrone, 8-epi-9-deoxygoniopypyrone, 8-epi-9-deoxygoniopypyrone acetate, 
goniothalamin, isogoniothalamin oxide, goniodiol-7-monoacetate, goniodiol-8-monoacetate, 
goniofupyrone A and deoxygoniopypyrone A. The new bis-styryllactones showed significant 
in vitro cytotoxicity against colon and lung cell lines, with IC50 ranging from 2.69 µg/ml to 
10.58 µg/ml, illustrating its potential anticancer properties.

Keywords: Goniothalamus lanceolatus (Bân) Mat-Salleh; bis-styryllactones; cytotoxicity; 
anticancer
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Marantodes pumilum (MP) may have the potential for wound healing effects due to its 
phytoestrogenic, antioxidant, antimicrobial and anti-inflammatory properties. The purpose of 
this study is to determine the wound healing effects of MP in rat model. 126 normal male 
Rats (Sprague–Dawley rat, 200-250gm body weight) were used in this study which divided 
randomly into 7 groups:  sham-operated (SH), wounds treated with vehicle dressing (VD), 
wounds treated with flavine dressing (FD), wounds treated with MP var pumila leaves extract 
(PL), wounds treated with MP var pumila roots extract (PR), wounds treated with MP var 
alata leaves extract (AL) and wounds treated with MP var alata roots extract (AR). Dressing 
was changed daily, starting from the wound induction until complete healing. The parameters 
studied were the percentage of wound contraction, histomorphological study by hematoxylin 
and eosin (H&E), collagen content by masson-goldner trichrome (MGT) and the intensity of 
collagen-1 and collagen-3 by immunohistochemistry (IHC) staining. In addition, levels of 
enzymatic antioxidants and malondialdehyde representing lipid peroxidation were measured 
in wound tissue homogenates. Wounds dressed with extracts showed considerable healing and 
significantly healed faster compared to all control groups. On complete healed day, healing 
rate of treated groups (PL, PR, AL and AR) (p < 0.05) was significantly higher than control 
groups (SH, VD and FD). Besides, histological analysis revealed remarkable reduction in 
the scar width and correlated with the reepithelialization, enhanced collagen content and 
fibroblast cells, accompanied by a reduction of inflammatory cells in the granulation tis sues. 
Moreover, MP administration caused a significant billow in enzymatic antioxidant activities 
and a decline in lipid peroxidation. MP enhances wound healing effect on rat model due to its 
ethno-pharmacological properties. 

Keywords: Marantodes pumilum; excision wound; skin; wound healing

OB3



INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

58

Metabolomic Evidence for Traditional Medicinal Claims on Orthosiphon stamineus 
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The strategies for the identification of bioactive constituents from a plant crude extract have 
been changing from time to time. Despite the fact that the reductionist-bioassay guided 
approach is the most popular technique currently in practice, at times this method failed to 
deliver a holistic information about the therapeutic potential of various chemical constituents 
of a crude extract. It is specifically because of its inability to identify the effect of synergism 
or antagonism, which is considered as the most important attribute of a herbal preparation. 
Metabolomics being a global and comprehensive tool could overcome this disadvantage. 
Orthosiphon stamineus (OS) is widely used in traditional medicine in Malaysia, Indonesia 
and other SEA countries as a diuretic, nephroprotective and in the cure of diabetes. Different 
solvent extracts of OS were studied to assess their protective efficacy in streptozotocin (STZ) 
induced diabetes mellitus and cisplatin induced nephrotoxicity using respective rat models. 
Contradictory effects of the aqueous extract and 50% ethanol were observed between the two 
rats’ models of nephrotoxicity and diabetic condition. These studies have shown a remarkable 
medicinal evidence of some traditional plants via metabolomics approach. 

Keywords: Orthosiphon stamineus; metabolomic; nephrotoxicity; diabetes
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Endophytes are considered as natural sources of diverse bioactive products and are useful 
in solving human health problems. In the present study, endophytic bacteria were isolated 
from Berberis lyceum, an ethno-botanically important plant. They were characterized and 
proceeded for the determination of antimicrobial potential against clinically isolated and 
ATCC bacterial cultures. Crude extract of isolated bacteria was prepared and examined for 
antibacterial activity against 6 ATCC bacterial strains and 3 clinical isolates by disc diffusion 
method. Antioxidant activity was determined by DPPH radical scavenging assay. Isolates 
were also tested for antibiotic sensitivity. 20 endophytic bacterial species were identified 
on the basis of 16s rDNA sequence analysis. The results indicated that bacteria isolated 
from B. lycium belong to four orders, namely, Bacillales, Actinomycetales, Rhizobiales and 
Pseudomonadales. Study revealed that most of the bacterial extracts inhibited the growth 
of the test organisms to varying degrees. Best activity was observed against Pseudomonas 
aeruginosa, Bacillus subtilis, Escherichia coli and Staphylococcus aureus with zones of 
clearance of 19, 19, 16 and 15 mm, respectively. Significant antioxidant activity was observed 
for most of the extracts in comparison to ascorbic acid. Antibiotic sensitivity tests indicated 
bacterial isolates were sensitive towards Levofloxacin, Clarithromycin and Ofloxacin 
than Amoxicillin and Novobiocin. Strains indicating the maximum activity were further 
characterized for the detection of active secondary metabolites, and revealing the presence of 
saponins and terpenoids. The antimicrobial activity and the chemical diversity exhibited by 
these bacterial endophytes demonstrate that they are a promising source of novel antimicrobial 
agents to control the infection caused by various pathogenic bacteria. 

Keywords: endophytes; antioxidants; antibacterial, secondary metabolites, Berberis lyceum
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Anthelmintic resistance has been led for scientific exploration of potential plant to be used 
as a natural dewormer for animals. In this study, Sesbania grandiflora leaves was used as 
an experimental plant. Tannins was measured using Folin-Ciocalteu method. Two types of 
extract; aqueous and ethanolic extract were prepared prior to the in vitro trial. Six increasing 
2-fold concentration of both extracts; from 0.075 to 2.4 mg/mL were used against mixed 
sample of nematode’s egg from naturally infected goats. Gridded petri dishes containing a 
mixture of egg suspension with tested solution; both extracts and control were incubated 
for 27°C for 24hrs and 48hrs, respectively. At the end of each incubation period, hatched 
and unhatched eggs were counted and egg hatching inhibition rate was determined. Total 
tannins in this plant was measured at 1.09% of 95% dry matter (DM). Both extraction showed 
significant inhibition effect for both incubation periods (P<0.05). Highest concentration used 
for aqueous and ethanolic extract showed more than 80% and 60% of hatching inhibition 
after 48hrs, respectively. Significantly higher inhibition rate was observed for aqueous extract 
compared to ethanolic extract (P<0.05). For aqueous extract, the maximum inhibition rate 
was observed at 85.33% for highest concentration after 48hrs which is almost similar with the 
anthelmintic efficacy of oxfendazole used as positive control (96.67%). The results showed 
that S. grandiflora leaves can be used as natural anthelmintic for goats as their ovicidal effects 
against nematode egg was scientifically proven.

Keywords: Sesbania grandiflora; nematode’s egg; egg hatching; ovicidal effect
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Goniothalamus lanceolatus (Bân) Mat-Salleh is an ethnomedicinal plant to Sarawak used as a 
traditional remedy for cancer, skin infection, fever, as well as mosquito repellent by the local 
communities.  LCMS profiling of the cytotoxic DCM root extract of the plant followed by 
mass analysis using UNIFI NPAS platform resulted in dereplication of 22 known compounds 
which are alkaloids, styryllactones and acetogenins. In view that there has not been any 
report on the chemical constituent data of this indigenous Goniothalamus species, we have 
conducted comprehensive phytochemical investigation which resulted in the isolation of 21 
pure compounds including two new alkaloids from the root DCM extract. The structures of 
isolated compounds were established by mass spectrometry, 1D and 2D NMR, and single-
crystal X-ray diffraction analysis. Several isolated compounds showed interesting cytotoxic 
activity when tested against a panel of colon and lung cancer cell lines.  

Keywords: Goniothalamus lanceolatus (Bân) Mat-Salleh; cytotoxicity; phytochemistry
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Obesity is defined as the excess accumulation of fat required by the body that may impair 
health. This disease is a multifactorial and heterogeneous syndrome affected by environmental 
factors and genetic susceptibility mainly due to daily diet, whereas a fat-rich diet will cause 
excess triacylglycerol in the body. Obesity is also associated with several diseases such as 
gallbladder disease, endocrine and metabolic disturbances, cardiovascular disease, cancer, 
diabetes mellitus, hypertension pulmonary disease, gout osteoarthritis and also psychological 
problems. The aim of this study is to discover a potential anti-obesity treatment from native 
plants in Malaysia. Thus, the strategy used to treat obesity in this study is by inhibiting the 
pancreatic lipase, an enzyme that responsible for hydrolysis of triglyceride. After triglyceride 
is hydrolyzed into free fatty acid and monoacylglyceride, it will be absorbed into the body. 
Hence, the inhibition of pancreatic lipase can prevent the triglyceride from being hydrolyzed 
and thus excreted from the body. This study combined in-silico and in-vitro methods to search 
for potential anti-obesity agent. In-silico screening was carried out by screening Malaysian 
native plants database, NADI (www.nadi-discovery.com), via molecular docking of those 
plants chemical substances against pancreatic lipase. Whilst, in-vitro assay utilizing bioassay-
guided technique was applied to find the active fraction for lipase inhibitor. Based on the 
screening results, three plants with the highest number of bioactive compound’s potential 
for inhibition of pancreatic lipase were selected for in-vitro assay experiment. The plant 
samples were collected and preceded for lipase inhibitory activity. From in-vitro assay, crude 
methanol extracts of Manilkara zapota showed inhibitory activity against pancreatic lipase 
with 92.5% of inhibition, followed by Oryza sativa (78%), Momordica charantia (13%) and 
Capsicum annum (0.5%). M. zapota was subjected to partition and fractionation that yield an 
active fraction, Fr3a with 94.7% inhibition. These fractions can be further tested as potential 
inhibitors and treatment for obesity.

Keywords: pancreatic lipase; natural product; in-silico screening; bioassay-guided; Manilkara 
zapota
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Watermelon (Citrullus lanatus (Thunb.) Matsum. & Nakai) is grown and consumed in 
Malaysia. It contains various antioxidant properties that include L-ascorbic acid or better 
known as Vitamin C. L-ascorbic acid is a potent water-soluble antioxidant that has the ability 
to eliminate damage effects by free radicals. This fruit antioxidants property may eventually 
delay the progression of major diseases. The aim of the study is to determine the rapid 
detection of L-ascorbic acid in watermelon by RP-HPLC method. Watermelon was extracted 
using mixture of 3% orthophosphoric acid and 8% acetic acid by solid-liquid extraction 
(SLE). L-ascorbic acid standard and watermelon extract were analysed on Zorbax Eclipse 
XDB-C18, 250 x 4.6 mm, 5 µm using isocratic elution mobile phase of 0.1 % orthophosphoric 
acid and acetonitrile (95:5, v/v) with flow rate, 1 mL/min and detection wavelength at 254 
nm. L-ascorbic acid was detected at shorter retention time of 2.796 minutes. The presence of 
L-ascorbic acid was validated by the increased spike of compound peak in watermelon extract 
chromatogram. Calibration curve was linear over concentration range of 100-500 µg/mL with 
LOD and LOQ values of 0.47 and 1.43 µg/mL, respectively. L-ascorbic acid content was 
found to be 19.88 µg/mL (0.00006 %). The RP-HPLC method provides efficient sensitivity 
and specificity for rapid determination of L-ascorbic acid in watermelon.

Keywords: watermelon; Citrullus lanatus; L-ascorbic acid; RP-HPLC; determination
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This study presents validated HPTLC densitometric method for quantification of quercitrin 
from methanol extract of aerial part from Euphorbia hirta. The separation was performed on 
HPTLC glass plates precoated with silica gel 60 F254. Good separation was achieved in mobile 
phase using ethyl acetate : water : formic acid : acetic acid (40 : 8 : 2 : 5.5). Determination 
and quantification were performed by densitometric scanning at 360 nm. Quercitrin give 
a compact band at Rf = 0.76. The method was validated using ICH guidelines in term of 
precision, repeatability and accuracy. Linearity range for quercitrin was 100 ppm to 500 ppm. 
The LOD and LOQ were found to be 10 ppm and 40 ppm, respectively. The contents in crude 
extract obtain from the aerial part was found to be 325 µg/mL. HPTLC method was found 
to be simple, precise, accurate and convenient method for routine quality control of herbal 
material containing E. hirta.
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Kacip Fatimah: var. alata Versus var. pumila
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Marantodes pumilum (Blume) Kuntze (synonym: Labisia pumila (Blume) Fern.-Vill.), 
popularly known as “Kacip Fatimah”, has been traditionally used by many generation of 
the Malay women to induce and facilitate childbirth, as a post-partum medicine, and for 
flatulence, dysentery, dysmenorrhoea, gonorrhea, ‘sickness in the bones’ and haemorrhoids. 
Botanically, there are eight varieties of M. pumilum, viz. var. alata, var. discoplacenta, var. 
malintangensis, var. lanceolata, var. neriifolia, var. gladiata, var. pumila and var. sessilifolia. 
However, the two most commonly studied were the var. alata and var. pumila. Thus, the 
aim of this study was to compare the two varieties in terms of their botanical, chemical and 
biological properties. Microscopical analysis revealed that the anatomical features and the 
measurement of selected structures could be used to distinguish and identify each variety and 
plant part of M. pumilum. In addition, ATR-FTIR, HPTLC and HPLC fingerprint analyses 
of the two varieties exhibited distinguishable profiles based on the intensity of certain peaks 
or bands. Quantitative analysis using LC-MS showed different phytochemical composition. 
Interestingly, only the M. pumilum var. alata leaf H2O extract exhibited oestrogenicity in 
vitro, only the M. pumilum var. pumila leaf EtOH (80%) extract was found to be most active 
against xanthine oxidase inhibition and M. pumilum var. pumila root EtOH (80%) extract 
inhibited cytokines the most. In conclusion, different variety of M. pumilum exhibited 
different properties, indicating the importance of ensuring the identity and authenticity of 
plant materials used in any research study.

Keywords: Marantodes pumilum; microscopy; spectroscopy; chromatography; bioassay
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The re-emerging global tuberculosis (TB) burden underscores the importance of developing 
new effective anti-TB drugs. Natural products, in particular, plants are proven templates 
for the development of new scaffolds of drugs and have received considerable attention as 
potential sources of new anti-TB agents. Leveraging on the huge potential of Malaysian rich 
floral biodiversity, we initiated a dedicated anti-TB research, in the pursuit of eventually 
discovering relevant sources of potential compounds as drug leads to treat TB. Integrating a 
rational approach of in vitro biological, chemical, pharmacological, and in silico computational 
technologies, more than 100 plant species belonging to a wide variety of genus and families 
were investigated based on their ethnobotanical use in relation to TB disease. This presentation 
highlights our past and on-going TB research findings pertinent to this primary aim. About 40 
plant species were shown to exhibit inhibitory activity against the test organisms. A number 
of plants, their fractions and chemical scaffolds were identified to possess potent cidal activity 
and showed synergism with first-line anti-TB drugs. Famous examples include Ageratum 
conyzoides, Cananga odorata, Costus speciosus, Cymbopogon citratus, Eurycoma longifolia, 
Labisia pumila, Pluchea indica, Psidium guajava, and Tabernaemontana coronaria. Computer 
simulation using molecular docking of their phytochemical compounds with TB drug target 
revealed that many compounds were virtually active. These compounds exhibited ligand 
efficiency values indicative of drug-likeness criteria. These findings have indeed pointed to 
relevant potential sources of anti-TB drug leads from Malaysian plants.
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Osteoporosis prevalence is higher among the women than men as women facing the declining 
of estrogen hormone during menopause. Estrogen deficient osteoporosis is conventionally 
prevented by estrogen replacement therapy (ERT) which is known to be effective but exerted 
many adverse effects.  Ficus carica (FC) is a fruit rich in antioxidants and anti-inflammatory 
sources that are believed to contribute to its potential as ERT alternative. This study aimed 
to evaluate the effects of FC supplementation on the trabecular microarchitecture of 
postmenopausal osteoporotic rat model. Fifty-six adult female Sprague-Dawley rats were 
randomly divided into groups of Sham-operated (Sham), ovariectomized control (OVX), 
ovariectomized with 64.5 µg/kg estrogen Premarin (ERT), ovariectomized with 50mg/kg 
aqueous extract of FC (FC50), ovariectomized with 100 mg/kg  aqueous extract of FC (FC 
100), ovariectomized with 50 mg/kg  raw extract of FC (Raw 50) and ovariectomized with 
100mg/kg raw extract of FC (Raw 100). The treatments were given daily via oral gavage for 8 
weeks. After the treatment, rats were euthanized and femora were dissected out for micro-CT 
analysis. Trabecular structure of OVX femur showed significant osteoporotic deterioration in 
bone volume, trabecular separation, structural model index and connectivity density. While 
ERT reversed the osteoporotic-induced bone changes by significantly increased the bone 
volume, reduced trabecular separation and structural model index. Raw 50 showed the best 
results in preserving bone microarchitecture which are comparable to ERT. This may be due 
to its antioxidative and anti-inflammatory properties. Further studies are warranted to explore 
the potential effects of FC as an alternative against osteoporosis.

Keywords: Postmenopausal osteoporosis; Ficus carica; bone microachitecture; micro-CT
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Post-menopausal osteoporosis (PMO) is the most common type of osteoporosis which 
occurs due to deficiency of estrogen following menopause. Considering the adverse effects 
of estrogen replacement therapy (ERT), natural products may serve to replace the current 
conventional treatment. Ficus carica (FC) is commonly known as fig may have a potential in 
treating PMO due to their abundance of important minerals and bioactive compounds for bone 
health. This study aimed to evaluate the effects of FC on bone metabolism of ovariectomized 
rats. Fifty-six female Spraque-Dawley rats were randomly divided into seven groups (n=7); 
SHAM operated (SHAM), ovariectomized control (OVX-C), ovariectomized + 64.5 µg/kg 
estrogen (ER), ovariectomized + 50 mg/kg aqueous extract of FC (AQ50), ovariectomized 
+ 100 mg/kg aqueous extract of FC (AQ100), ovariectomized + 50 mg/kg raw FC (RW50), 
and ovariectomized + 100 mg/kg raw FC (RW100). After eight weeks of treatments, rats were 
euthanized and femurs were dissected out to measure bone osteocalcin and C-telopeptide 
of type 1 collagen (CTX-1). RW50 and RW100 showed an increasing trend in osteocalcin 
levels but no significant difference between all groups. RW50 and RW100 also showed 
significantly reduced CTX-1 levels compared to OVX group. All treatments showed better 
effects compared to ER group. In conclusion, these findings suggested that raw FC at the 
doses of 50 mg/kg and 100 mg/kg have potential to improve bone metabolism better than ERT 
in treating PMO. To the best of our knowledge, this is the first study reported on the effects of 
FC on bone markers of ovariectomized rat model.

Keywords: post-menopausal osteoporosis; Ficus carica; bone marker; osteocalcin; CTX-1 
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Malaysian propolis (MP) derived from a stingless bee (Heterotrigona itama) possesses anti-
hyperglycemic effect in vivo and show antioxidant activity. The aim of the study was to 
observe the histological changes in the aorta of streptozotocin-induced diabetic rats following 
MP administration. Thirty adult male Sprague Dawley rats were randomly assigned into five 
groups (n=6/group) of normoglycemic control (A); diabetic (DM) control (B); DM with 
metformin (C); DM with MP (D); DM with metformin and MP combination (E). Intraperitoneal 
streptozotocin (60 mg/kg body weight) was employed to induce diabetes mellitus. Distilled 
water (1 mL/day) as a vehicle (control), metformin (300 mg/kg/day) and MP (300 mg/kg/
day) were administered orally for four weeks, immediately after successful diabetic induction. 
The arch of the aorta was harvested for histological study using Hematoxylin & Eosin and 
Verhoeff-Van Gieson stains. Aorta cross sections were examined under light microscope for 
changes in tunica intima and media. Tissues deposition in tunica intima marks the outset of 
accelerated atherosclerosis in diabetes mellitus. The mean (standard error) of intimal thickness 
was found to be 2.83(0.21), 4.52(1.00), 2.68(0.39), 2.54(0.36) and 2.11(0.35) µm for group 
A, B, C, D and E, respectively. This study found a significant increase (1.6 fold) in tunica 
intima thickness in the DM group compared to the normoglycemic control (p<0.05). There 
was no significant difference in tunica media thickness and number of elastic lamellae. In 
conclusion, we infer that supplementation with MP modifies the early progression of diabetic 
macrovascular complication and defers adverse sequalae of diabetes mellitus on the aorta, 
with additional mechanism beside its anti-hyperglycemic effect, warranting future research. 

Keywords: Malaysian propolis; aorta histology; diabetes mellitus
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Neuroinflammation is associated with many neurological disorders with adaptive response 
in behavior which resulted from the conserving energy to fight the acute inflammation. In 
this research we revealed the mechanisms of metabolic dysregulation in serum associated 
with physiological sickness behavior exposed to pharmacological intervention of LPS, and 
Clinacanthus nutans (CN) treatment. No discovery on the brain inflammation despite CN 
being well-known for its inflammatory remedies. 1H NMR of CN aqueous extract verified 
the phytochemical constituents of CN bioactive compounds which previously reported for 
neuroprotective activity such as triterpenes, C-glycosyl flavones and phenolic compounds. 
Hence, 25 rats were undergone unilateral stereotaxic injection of 10µL LPS (1 mg/mL), into 
the substantia nigra pars compacta. Another 10 rats were induced with PBS (10 µL) as control. 
Observation on 29 parameters of the rat’s behavior related to sickness was tracked with device 
software (SMART 3.0.1) for pre-(0day) and post-(14day) of CN treatment. All collected data 
were analyzed using Multivariate Data Analysis (SIMCA) from which pattern trend of related 
group was documented using PCA and orthogonal partial least squares (OPLS). A similar 
ameliorated striking pattern of correlation between improvement in physiological sickness 
behavior and anti-inflammatory biomarker in 1H NMR sera were detected for treatment with 
CN (500 and 1000 mg/kg of rats BW) and control drug (dextromethorphan hydrobromide, 
5 mg/kg of rats BW). Biomarkers for neuroinflammation among others are ethanol, lactate, 
isoleucine, glucose, histamine, 3-hydroxybutyrate and glutamate. Whereas, treatment with 
aqueous CN extract in a statistically significant alteration in neuroinflammation metabolite 
biomarkers are ethanol, choline, and acetate. 

Keywords: neuroinflammation; LPS-induced rats; Clinacanthus nutans; behavior; 
metabolomic
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The study aimed to evaluate the nephrocurative effects of ethyl acetate fractions (E2) of 
Boswellia papyrifera stem bark extract in acetaminophen induced nephrotoxicity in rats. 
Column was conducted using silica gel [(60-120 mesh) (500 g)] in slurry of n-hexane and 
eluted gradiently in n-hexane:ethyl acetate. The similar fractions were pooled using analytical 
TLC to sub fractions (E2A, E2B, E2C, and E2D), and were administered to acetaminophen 
induced kidney damage for four weeks. 25 male albino rats were divided into five groups 
of five rats each, Group I as normal, while group II-V were induced with single dose of 
acetaminophen at 800 mg/kg body weight intraperitoneally. Group III-V were orally 
administered with E2A, E2B, E2C, and E2D at doses 20, 30 and 50 mg/kg respectively for 4 
weeks. The serum creatinine, urea sodium and potassium levels significantly increased while 
bicarbonate decreases in group II. The renal antioxidant enzymes such as superoxide dismutase 
(SOD), catalase (CAT), and glutathione peroxidase (GPx) activities were decreased and level 
of malondialdehyde (MDA) was elevated in group II. Oral administration of E2B fraction for 
four weeks showed significant increased (p>0.05) in the activity of antioxidant enzymes and 
decrease levels of MDA, serum creatinine, urea, potassium and sodium in all administered 
groups. No significant effect was observed in E2A, E2C, and E2D fractions. The biochemical 
findings were supported by histopathology of the kidney tissue. This study concluded that 
E2B ethyl acetate fraction of Boswellia papyrifera stem bark showed ameliorating effect in 
acetaminophen induced nephrotoxicity and as potent scavenger of free radicals. 

Keywords: Boswellia papyrifera; kidney damage; antioxidants; acetaminophen; column 
chromatography
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Pomegranate is scientifically known as Punica granatum which is a nutrient dense fruit rich 
in phytochemical compounds. Phenolic acid is the main compound attribute for most of the 
functional properties of many fruits such as pomegranate. The aim of this study is to investigate 
quantification of phenolic acids in pomegranate extract and the effect on memory of morphine 
dependent rats toward the levels of brain-derived neurotropic factor (BDNF) and cAMP 
responding element binding (CREB) proteins. Pomegranate was extracted using two different 
solvent (50% ethanol and water). The quantification of phenolic acids was performed using 
High Performance Liquid Chromatography (HPLC). The morphine effects on rat memory 
were determined using Morris Water Maze (MWM).  Meanwhile, the BDNF and CREB levels 
in morphine dependent rat serum was analyzed by Cell Signaling and Abcam ELISA assays, 
respectively. Result revealed that pomegranate extract with water shows the highest phenolic 
acids composition of gallic acid, ferulic acid, ellagic acid and caffeic acid in HPLC. For in 
vivo study, rats were divided into normal, morphine, morphine + methadone, and morphine + 
pomegranate groups. Data obtained from MWM shows memory capability of morphine group 
for time escape from pool significantly higher than other groups of treatment. Meanwhile, 
BDNF and CREB levels in serum rat of morphine + pomegranate group were significantly 
higher than morphine and morphine + methadone groups. In conclusion, this study suggested 
that phenolic acid in pomegranate extract could increase the memory in morphine dependent 
by increasing the levels of BDNF and CREB. 

Keywords: phenolic acids; HPLC; Morris water maze; BDNF protein; CREB protein
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Aqueous Leaves Extract in ICR Mice
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The study was conducted to screen the presence of phytochemical constituents and to 
investigate the effects of Aquilaria subintegra leaves aqueous extracts on the aphrodisiac 
activity, including the studies of sexual behaviour and orientation activity in ICR mice. 
Thirty male ICR mice were assigned into six groups and each male was cohabitated with 
one female in a polysulfone cage. The animals in the treatment groups were administered 
aqueous extract of A. subintegra leaves (AEAS) orally at the doses of 50, 100, 200, 500 and 
1000 mg/kg body weight once daily for 21 days. On the other hand, mice in the control group 
received normal saline (0.9%) daily. Phytochemical screening of the extract revealed the 
presence of flavonoids, tannins, steroids, terpenoids, phenol, carbohydrates and the absence 
of alkaloids and saponins. The results obtained were similar for the treatment and the control 
groups for most of the aphrodisiac parameters investigated in this study. However, a treated 
group received AEAS 50 (day 0) resulted in significantly higher frequency as compared to 
the control group. Overall, it can be concluded that AEAS has lack of aphrodisiac enhancing 
property specifically in mice.

Keywords: Aquilaria subintegra; phytochemical screening; sexual behaviour; orientation 
activity
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Chirality–Old Issue But New Studies 
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Chirality plays an important role in chemical, biological and pharmaceutical sciences.  However, 
many are not aware that most organic compounds, including the biomolecular building blocks 
of life such as proteins, nucleic acids, sugars, amino acids and polysaccharides are chiral. Due 
to the chiral environment of living systems, enantiomers often show different pharmacologic 
activities. That R-thalidomide is a potent drug while the S-form causes adverse effects is 
well known. Thus, quantitative determination of the individual enantiomers is essential 
for the pharmaceutical industries. The situation is somewhat “grey” for the agrochemical 
industry. Recently, biopesticides have attracted more and more attention because of their 
unique advantages compared to conventional pesticides:  less harm to the environment, fast 
decomposition rates and biodegradable. Biopesticides are largely based on plant extracts (e.g., 
essential oils, rotenone, sanguinarine, berberine, osthole). Again, not many are aware that 
these compounds are chiral! The behavior of the individual enantiomers in field conditions is 
poorly understood for most of these compounds. As an example, the dissipation and leaching 
of a biopesticide based on abscisic acid in soil are enantioselective and soil-dependent 
processes where the S-enantiomer degraded faster than the R-form. Opportunities for natural 
product specialists in view of the current interests in biopesticides will be proposed.

Keywords: chiral; biopesticides; natural products
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The volatile components of the Tahitian liverwort Cyathodium foetidissimum collected on 
the wet soil at the cave in Tahiti island was analyzed using headspace solid phase micro-
extraction (SPME) and GC-MS.  Three volatile components, namely, 4-methoxystyrene (= 
4-methoxyvinylbenzene) (1) (24.5%), 3,4-dimethoxystyrene (2) (28.9%), and skatole (3) 
(16.0%) were identified as the major components from the fresh liverwort C. foetidissimum, 
along with several aliphatic aldehydes such as octanal, nonanal, and decanal. However, trans-2-
nonenal recognized aged malodor was not identified. On GC-O analysis, 2-aminoacetophenone 
(4) was detected as one of the minor components with a strong aging note. In fact, C. 
foetidissimum showed the characteristic aging odor reminiscent the damp smell from old chest 
of drawers, or the civet like note with very strong fece and urine odor. Then, its characteristic 
smell was expected to use for the fragrance creation, because the mixture consisted of three 
compounds (1)-(3) in the detected ratio showed the relaxing effect on CNV (Contingent 
Negative Variation) meassurement. Previous studies have reported that bicyclogermacrene, 
and its diastereomer, isoleidozene, and lunularin (=3,4’-dihydrxoxylbibenzyl) were identified 
as the major volatile components from the same speceis, collected at Ua Fuka island in 
Marquesas islands in French Polynesia. While 4-methoxystyrene (1) and skatole (3) were also 
identified but as the minor volatile components. The unidentified Malaysian liverwort emitted 
unpleasant smell like C. foetidissimum. In fact, the major components of C. foetidissumum 
were very similar to those of the former species.

Keywords: Cyathodium foetidissimum; 4-methoxystyrene; 3,4-dimethoxystyrene; skatole; 
aging odor
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Neolitsea kedahense Gamble is a rare and endemic plant of Malaysia which confined to 
Gunung Jerai, Kedah. Sequential maceration of the dried stem, followed by purification 
using several chromatographic techniques yielded eight compounds which comprised 
of four alkaloids, two sesquiterpenoids and two triterpenoids. Purification of the stem 
extract afforded two new alkaloids, kedahensines A and B and one new sesquiterpenoid, 
kedahensane, together with five known compounds, taraxerone, taraxerol, pseudoneoliacine, 
daibucarboline A and linderaggrine A. The essential oil obtained by hydrodistillation from 
the fresh stem was analysed by capillary GC and GC-MS. Twenty eight volatile compounds 
which contributed 86.4% of the total oil were identified. d-Cadinene (17.4%), 1-epi-cubenol 
(11.8%), cyperotundone (9.0%), cis-cadin-4-en-7-ol (7.7%), t-cadinol (7.1%) and α-cadinol 
(7.1%) were found as the main compounds in the oil. 

Keywords: Neolitsea kedahense; compound; essential oil
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Glaciozyma antarctica (yeast) and Barrientosiimonas humi (bacteria) are two psychrophilic 
microbes isolated from Antarctica. Antarctica is a continent with extreme low temperature 
and nutrient, high ultraviolet (UV) radiation, low water availabilities and frequent freeze-
thaw cycle. Therefore, the biology of Antarctica, more than other continents, is dominated 
by microorganism, with high adaptation to withstand extreme conditions. Due to these 
adaptations, the types of compounds produced by these microorganisms might be of novel 
origins with good pharmaceutical properties. Ethyl acetate extracts of the two microorganisms 
were subjected to conventional purification techniques and the structures were elucidated using 
spectroscopic methods. G. antarctica afforded 13 compounds, phenazin-1-carboxyamida 
(1), cyclo(-Pro-Ala) (2), cyclo(-Pro-Gly) (3), 5-methyl-2,4(1H,3H)-pyrimidindion (4), 
2,4(1H,3H)-pyrimidindione (5), cyclo(-Pro-Tyr) (6), cyclo(-Pro-Phe) (7), cyclo(-Pro-Val) (8), 
cyclo(-Pro-Leu) (9), (-)-glaciantarcin (10), 1-(2-deoxypentofuranosyl)-5-methyl-2,4(1H,3H)-
pyrimidindion (11), 1-pentofuranosyl-2,4(1H,3H)-pyrimidinedione (12) and vidarabin  (13). 
On the other hand, B. humi afforded 6 compounds, 2,4(1H,3H)-pyrimidindione (5), DL-
tyrosine (14), 4-hydroxybenzyl amine (15), cyclo(-Pro-Tyr) (6), cyclo(-Pro-Leu) (9), cyclo(-
Tyr-Asn) (16). Antibacterial bioassay was carried out and the results showed that cyclo(-Pro-
Gly) (3) showed the best activity against MRSA with IC50 at 0.004 ug/mL.  

Keywords: psychrophiles; Glaciozyma antarctica; Barrientosiimonas humi; secondary 
metabolites 
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Bitter melon (Momordica charantia L.) is a medicinal food claimed to have therapeutic 
effects due to its content of bioactive compounds. Based on the folk use of M. charantia, the 
present study was designed to investigate the variation in the amount of secondary metabolites 
in M. charantia from five different locations in Malaysia. A simple, accurate and reproducible 
reverse-phase high performance liquid chromatography (HPLC) method was developed for 
qualitative and quantitative determination of three phenolic acids (gallic acid, caffeic acid, 
and chlorogenic acid) and two flavonoids (epigallocatechin gallate and catechin). All the 
standardized extracts were analysed for total phenolics and total flavonoids contents. The 
acetone extracts (Pahang) showed a significant high content for both total phenolics and 
total flavonoids. The antioxidant activities of the standardized extracts were evaluated using 
2,2-diphenyl-1-picrylhydrazyl (DPPH) assay. The ethanol-water extract (Johor) showed the 
lowest IC50 value as compared to other extracts; water, ethanol and acetone extracts. Therefore, 
it is concluded that bitter melon possessed potent antioxidant activities and it varies with 
different locations.

Keywords: Momordica charantia; standardization; antioxidant
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This study aimed to isolate and purify the secondary metabolites from the ethyl acetate 
extract of Sesbania grandiflora stem barks. In a previous study, we isolated a new natural 
occurring binaphtol compound from the root of S. grandiflora for the first time. As part 
of our continuing investigations, we report the isolation and identification of another new 
phenolic compound obtained from the stem bark of S. grandiflora. The structure elucidation 
of the purified compound was performed using one- and two-dimensional nuclear magnetic 
resonance, ultraviolet and infrared spectroscopy, and electrospray ionization time-of-flight 
mass spectrometry. To the best of our knowledge, the isolated compound was identified as a 
new natural occurring phenolic compound isolated from the Leguminosae plant for the first 
time, particularly from S. grandiflora.

Keywords: new naturally isolated; phenolic compound; Sesbania grandiflora; structure 
elucidation
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The present study was carried out to extract, isolate and characterize the secondary metabolites 
of lichen Parmotrema praesorediosum and Dirinaria sp. Most of the lichen samples were 
obtained from betel nut trees and needle flowers which were collected from 17 different 
places around UKM Bangi campus. All samples were dried and segregated according to their 
quoted site and extracted in methanol for nine days. The process was repeated three times 
at room temperature. Subsequently, the resulting residues were filtered to obtain the crude 
extracts and further analyzed using thin layer chromatography (TLC) and vacuum column 
chromatography (VLC). In order to derive the pure compounds, the isolation step was preceded 
using radial chromatography (RC). The isolated compounds were determined by nuclear 
magnetic resonances (NMR) and identified as methyl divaricatinate, methyl haematommate, 
methyl chlorohaematommate, methyl β-orsellinate and vinapraesorediosic acid from lichen 
Parmotrema praesorediosum. For lichen Dirinaria sp., six pure compounds were successfully 
isolated, namely, sekikaic acid, methyl β-orsinolcarboxylate, methyl haematommate, ethyl 
divaricatinate, lichexanthone, and methyl chlorohaematommate.

Keywords: secondary metabolites; lichen; Parmotrema praesorediosum; Dirinaria sp.
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The present study was carried out to investigate the effect of two different soil mixtures 
(topsoil, organic matter and sand) on phenolic constituents’ production of Hibiscus sabdariffa 
var.UKMR-2. Roselle var.UKMR-2 was cultivated under control condition using two different 
soil mixture ratio; Soil Mixture 1 (SM1) with 2:1:1 v/v and Soil Mixture 2 (SM2) with 2:1:2 
v/v. Roselle calyces were harvested at selected maturation stage and extracted with water via 
sonication (50°C, 30 mins). Analysis of phenolic and anthocyanin contents, antioxidant activity 
using 2,2-diphenyl-1-picrylhydrazyl free radical scavenging activity (DPPH) assay and HPLC 
quantification were performed on the water extract of roselle calyces. The result showed the 
mean value for total phenolic content (TPC) for SM1 and SM2 were 2.54 and 2.45 mg gallic 
acid equivalent (GAE)/g dry weight, respectively. Meanwhile for total anthocyanin content 
(TAC), the mean values were 8.06±1.11 and 7.86± 1.99 mg/g dry weight (DW), expressed 
as cyanidin-3-glucoside equivalents respectively. The IC50 mean value of antioxidant activity 
for SM1 was 0.28±0.50 mg/mL and SM2 mean value was 0.30±0.19 mg/mL. From HPLC 
analysis, two anthocyanins were determined and quantified; delphinidin-3-O-sambubioside 
and cyanidin-3-O-sambubioside. The mean value for delphinidin-3-O-sambubioside in SM1 
and SM2 were 2.98±0.44 and 2.99±0.81 mg/g DW, respectively. Meanwhile for cyanidin-3-
O-sambubioside, the mean value were 1.10±0.14 and 0.96±0.23 mg/g DW respectively. All 
data showed higher concentrations of anthocyanins, TAC, TPC and antioxidant activity were 
found in roselle calyces var. UKMR-2 cultivated on SM1. However, different soil mixtures 
was found to have no significant influence on the quantitative content of anthocyanin, TAC 
and TPC (p > 0.05). In general, 2:1:1 soil mixture is recommended for roselle cultivation in 
order to produce higher phenolic contents, which may provide benefit to human health. 

Keywords: phenolic content; H. sabdariffa var UKMR-2; soil ratio; anthocyanin
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Anacardium occidentale Linn. (A. occidentale L.) commonly known as cashew tree, is 
a popular tropical plant among local people and has been known to possess an excellent 
source of bioactive compounds. Bioactive compounds of A. occidentale L. have potency as 
antidiabetic for type 2 diabetes mellitus (T2DM) management. Some strategies for T2DM 
management are by maintaining the postprandial glucose level through the inhibition of 
α-amylase and by preventing the hydrolysis of glucagon like peptide-1 (GLP-1) through the 
inhibition of dipeptidyl peptidase IV (DPP-IV).  The present study was aimed to investigate 
the role of bioactive compounds from A. occidentale L. in inhibiting the DPP-IV and 
α-amylase. Three fractions of maceration extracts (shoots and leaves) using methanol as 
solvent were undergone inhibition analysis by α-amylase assay and DPP-IV Glo protease 
assay. α-Amylase inhibitory activity was measured using spectrophotometric method at λ = 
540 nm with acarbose as positive control. DPP-IV inhibitory activity was measured using 
luminescent with kaempferol as positive control. The extracts from shoots and leaves tested 
revealed there were potent α-amylase and DPP-IV inhibitors, contributing to the inhibition 
activity significantly. Therefore, A. occidentale L. extracts could serve as a potential source 
to manage T2DM.
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The family Myrtaceae which is widely distributed in Asia has been the largest group of 
plant with mainly trees and few shrubs. Syzygium is the largest genus with medicinal value 
that found distributed all over the Peninsular Malaysia and widely used for the treatments 
of diabetes, cancer, endometriosis, hypertension and also used as Ulam (food). Lacking in 
proper identification of the two cultivars of Syzygium polyanthum namely Serai Kayu and 
Serai Kayu Hutan in Peninsular Malaysia may lead to adulteration of the plants. The study 
was aimed to evaluate the morphological, anatomical and chemo-taxonomic characteristics 
of the leaves and stem of Serai kayu and Serai Kayu Hutan. Macroscopic studies revealed 
a less variation between the two cultivars such as the odour, length, width of the leaf and 
petiole length. However, they are widely varied in terms of the stomata cells, presence of 
unique trichome in the adaxial leaf surface of Serai Kayu Hutan, different shapes of vascular 
bundle in abaxial and adaxial leaf surface in the midrib and shape of the petiole have been 
observed. Abundant of oil secretion glands observed in Serai Kayu Hutan likely responsible 
for been highly aromatic compared to Serai Kayu. An efficient and accurate fingerprinting, 
a non-destructive technique using FTIR (Fourier Transform Infrared Spectroscopy) has been 
used and optimised for taxonomic identification of the two different cultivars Serai Kayu 
and Serai Kayu Hutan. PCA and HCA (multivariate statistical analyses) have shown that 
despite the variation there were still strong relationships between the two cultivars based on 
their chemical content. The above documented information is very important for taxonomic 
identification, which will serve as a guide for quality control in natural product development. 
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Natural products have been and continue to be an invaluable source of novel drug compositions 
for the treatment of various diseases. Of the 1073 small molecules approved as drugs between 
1981 and 2010, 59 (6%) are compositions containing natural products. Another 299 (28%) are 
derived from natural products, 177 (16%) are synthetic molecules that are modified directly 
from natural products and 146 (14%) are synthetic structures that are modeled based on a 
natural product. Bangladesh is a rich repository of medicinal plants, many of which are widely 
used in the Ayurvedic, Unani, herbal and other traditional systems of medicines. The study 
were initiated to investigate some of the traditionally used medicinal plants of Bangladesh, 
including Corypha taliera, the only living wild species of tali palm for the discovery of 
new drug candidates. Few microbial strains and several marine samples were also studied 
for isolation of anti-neoplastic and HIV-inhibitory compounds. The phyto-pharmacological 
studies yielded numerous structurally unique and diversified chemical entities, including 50 
new molecules. Some of the purified molecules exhibited significant antimicrobial, antitumor, 
antioxidant, antidiabetic, anti-HIV and anti-staphylococcal activities. Our studies have 
resulted in the isolation and characterization of numerous chemically unique and biologically 
interesting secondary metabolites. Some of these results are in conformity with the traditional/
folkloric uses of the investigated plants.

Keywords: medicinal plants; bioactivity; secondary metabolites
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Most of the rural people and ethnic groups in Bangladesh are directly or indirectly depend 
on the traditional or complementary medicinal systems. Current study provides the 
significant ethnopharmacological information, both qualitative and quantitative on medicinal 
plants in Khagrachari district. The study was conducted in a period of six months with 95 
medicinal plants to treat more than 53 types of ailments. Interview was conducted among 
155 local people including tribal, Bengalis and 14 traditional health practitioners (THPs). 
The study showed that formulation procedure, ailments category and mentioned plant parts 
were used for the complaint. The major medicinal plants of Khagrachari hilly areas were 
covered from the study. The following recommendations were requested to take immediate 
measures for inventory of medicinal plants in hilly areas, documentation of verbal 
information, conservation of threatened plant species, sustainable management of risky 
areas, train up of the THPs, and awareness about the importance of biodiversity of the area.

Keywords: medicinal plants; traditional knowledge; traditional medicine; 
ethnopharmacological studies; endangered plants
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In the long human tradition honey has been used not only as a nutrient but also as a medicine. 
Honey is widely consumed for nourishment, constituting a nutritious supplement with 
medicinal properties recognized in all over the world. The present study therefore was 
designed to investigate the effect of Acacia and Kelulut honey supplementation in subjects 
with cardiovascular risk factor. Based on the supplementation study, it was revealed that 
10 g/day Acacia honey supplementation significantly decrease body fat, diastolic body 
pressure (DBP), total cholesterol, LDL-c, TG by -3.6%, -0.21%, -7.6%, -5.4% and -16%  and 
significantly increase HDL-c by -9%.  Thirty gram per day of Acacia honey supplementation 
significantly decreased in blood glucose (-10%), total cholesterol (-8%), and significantly 
increase haemoglobin (2.3%) and HDL-c (12%). Whilst, Kelulut honey supplementation 
only shows beneficial effects in high doses (30 g/day) by decreasing the DBP (-0.7%), TC 
(-5%) and LDL-c (-7%). Based on the lipid profile data, it can be concluded that Acacia 
honey supplementation at 10 g/day exhibits better lipid lowering action. In conclusion, 
this study suggests that low dose of Acacia honey may be proposed as a nutritional dietary 
supplementation for those with cardiovascular disease risk modulation.

Keywords: honey; Acacia; kelulut; cardiovascular risk factors
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Accurate purity determination of chemical marker is very crucial for standardization and 
quality control in herbal medicine industry. Recently, quantitative nuclear magnetic resonance 
(qNMR) is widely used for the purity determination of organic compounds due to its 
characteristic in the proportional relationship between the peak area and the number of nuclei 
contributing to the peak. 1H-qNMR-spectroscopy was successfully applied to quantify the 
purity of sinensetin, asiatic acid and vitexin; the chemical markers of Orthosiphon stamineus, 
Cantella asiatica and Ficus deltoidea, respectively. Primary calibrator certified reference 
material, 3,5-bis(trifluoromethyl)benzoic acid which is traceable to SI unit mole is used as 
an internal standard and source of traceability in this quantification process. The purity value 
and the corresponding expanded uncertainty obtained from the combined standard uncertainty 
multiplied by the coverage factor (k = 2), for 95 % confident level was determined as 900.1 ± 
2.2 (mg/g), 898.2 ± 2.6 (mg/g) and 925.1 ± 2.3 (mg/g) for sinensetin, asiatic acid and vitexin, 
respectively. 

Keywords: qNMR; chemical marker; Orthosiphon stamineus; Cantella asiatica; Ficus 
deltoidea
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Malaysia is endowed with rich microalgae resources. Interestingly, microalgae have been 
hailed as the ‘miracle cure’ for its many health benefits, as nutritive feed for human and 
marine animals, healthcare and beauty products. However, very few direct measurements 
are available to identify the high-value metabolites presence in microalgae. To fill this 
void, we applied 1H NMR coupled with multivariate data analysis (MVDA), which enable 
comprehensive and quantitative analyses of a microalga, Chaetoceros calcitrans extracted 
using different extraction solvents (methanol, 70% ethanol, acetone, chloroform and hexane).  
The influential metabolites that contribute to the DPPH free radical scavenging and NO 
inhibitory activities were also investigated. The chloroform extract of C. calcitrans was found 
to be the most active extract that possess free radical scavenging activity and inhibit nitric oxide 
released from the LPS-activated RAW 264.7 macrophages cells. 6 fatty acids, cholesterol, 10 
amino acids, 2 sugars and 1 sugar-alcohol, 6 carotenoids and 2 chlorophylls were among 
28 metabolites identified from 1H NMR spectra in the chloroform extract of C. calcitrans. 
The PLS bi-plot model indicated fucoxanthin, astaxanthin, violaxanthin, canthaxanthin and 
lutein were strongly correlated to the antioxidant and NO inhibitory activities. In summary, 
the results uncovered the indispensable role of solvent extraction in extracting high-value 
metabolites as markers of antioxidant and anti-inflammatory agents.

Keywords: Chaetoceros calcitrans; metabolomics; 1H NMR; antioxidant; nitric oxide 
inhibitory
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Several in vitro and in vivo studies have shown antidiabetic potential of flavonoids. The 
biochemical properties of these polyphenolic compounds are in fact structure dependent, 
however, yet to be clearly understood. Hence, the chief objective of this study was to 
determine the antidiabetic activities of some structurally related flavonoids to recognize the 
important positions responsible, their correlation, as well as the effect of derivatization on 
the same properties. 15 selected flavonoids were subjected to cytotoxicity test (MTT) on two 
different cell lines namely RIN-5F pancreatic and 3T3-L1 pre-adipocytes. Subsequently, the 
compounds were subjected to in vitro antidiabetic investigation using RIN-5F to determine 
the insulin secretagogue activity via ELISA as well as on 3T3-L1 adipocytes to determine 
the insulin sensitizing activity via adipogenesis and fluorescence glucose uptake tests. Next, 
the adipokines viz. leptin, tumor necrosis factor-α (TNF-α), adiponectin, and retinol binding 
protein-4 (RBP-4) were measured to investigate the biochemical reactions. Western blotting 
was then performed to check GLUT4, PPARγ and PPARα protein expressions. To further 
understand the mechanism, molecular docking study was executed against same proteins. The 
structures of all flavonoids were elucidated through 1H-and 13C-NMR spectroscopy. Results 
showed that the total number and the configuration of hydroxyl groups, the presence of C2-
C3 double bond as well as C4 ketonic group play important roles in regulating antidiabetic 
activity which help to enhance the glucose uptake via PPAR and GLUT4 protein receptors. 
The results obtained might prove worthy of developing semi-synthetic analogs that may retain 
substantial antidiabetic capacity.

Keywords: Flavonoids; RIN-5F; 3T3-L1 adipocytes; adipogenesis; 2-NBDG glucose uptake 
activity 
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Wattakaka volubilis is a popular medicinal plant that has been used to treat wounds for 
centuries in Sri Lankan traditional medicine system. The antibacterial potential of aqueous 
and methanolic extracts of leaf, stem, root and flowers from plant was screened against two 
common pathogenic bacterial strains, Escherichia coli (ATCC 25922) and Staphylococcus 
aureus (ATCC 25923). The dried and powdered plant materials were extracted in distilled 
water and absolute methanol by cold maceration for 7 days. The zone of inhibition for the 
tested bacterial strains was measured using agar well diffusion method. Gentamycin was used 
as the positive control, while the respective solvent was the negative control. The maximum 
concentration of all tested extracts (500 mg/mL) showed a significant (p < 0.05) anti-bacterial 
effect against both strains, compared to respective negative controls. Among the extracts 
tested, 500 mg/mL concentration of methanolic flower extract exhibited the maximum zone 
of inhibition against E. coli as well as S. aureus. Comparatively, methanolic flower extract 
exerted a higher inhibition against S. aureus than E. coli. The aqueous stem extract showed 
the minimum antibacterial activity against both strains. Phytochemical analysis of the extracts 
indicated the presence of carbohydrates, glycosides, flavonoids, diterpenes and alkaloids in 
methanolic flower extract. The antibacterial effect of the flower extracts of W. volubilis was 
evaluated for the first time and interestingly it exhibited a potent antibacterial activity than the 
other parts of the plant. Therefore, the flower extracts of W. volubilis is recommended to study 
further which may leads to the discovery of novel antibacterial drugs.

Keywords: antibacterial activity; Wattakaka volubilis; methanolic extract; aqueous extract
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Alzheimer disease (AD) is a progressive and irreversible neurodegenerative illness which 
is associated with the development of progressive memory loss, cognitive impairment and 
severe behavioral abnormalities. Acetylcholinesterase (AChE) is a substrate specific enzyme 
involved in the termination of neurotransmission by rapid hydrolysis of acetylcholine. 
Inhibition of AChE enzyme results in declining breakdown of acetylcholine. This increase the 
availability and interaction time of acetylcholine with the cholinergic receptors of synaptic 
cells. Therefore, AChE inhibitors are the most effective approach to alleviate cognitive 
symptoms of AD. Auricularia polytricha also known as black fungus has several therapeutic 
effects and is widely used in Chinese diet. Grifola frondosa is a medicinal mushroom which 
is also widely used as culinary material. Despite both the A. polytrichia and G. frondosa 
possess reliable sources of dietary nutrients with variety of therapeutic applications, current 
knowledge of their effects on AChE enzyme is very limited. In the present work, the extraction 
of the two mushroom species was carried out using water and ethanol. The crude extracts 
were characterized using spectroscopic technique. The extracts were evaluated for their in 
vitro AChE enzyme inhibition using standard assay method. Ethanol and water extracts of 
A. polytricha exhibited good AChE inhibitory activity of 51.03±1.25% and 47.39±2.24%, 
respectively, at concentration of 400 µg/mL. The present results warrant the further study in 
the isolation of the pure constituents from these mushroom extracts and their AChE enzyme 
inhibition studies. This may lead to further drug discovery of novel acetylcholinesterase 
enzyme inhibitors against Alzheimer disease.
 
Keywords: Alzheimer disease; acetylcholinesterase; mushroom
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It is projected that in the year 2020, our nation becomes an aged nation as more than 15 % 
of the population would be aged 65 years and older. As life expectancy increases, people 
live longer and old age carries high risk of dementia or also known as Alzheimer’s disease 
(AD). AD is a progressive neurodegenerative disorder which affects speaking, memory and 
problem solving which is caused by the declining level of acetylcholine. With the aid of 
acetylcholinesterase (AChE) inhibitors, the hydrolysis of acetylcholine into choline and acetic 
acid can be prevented. In search for new AChE inhibitors, 30 selected medicinal plants from 
Perlis were collected, air dried and extracted using methanol. The extracts were screened for 
AChE inhibitory activity using microplate assay. Diospyros blancoi showed potential AChE 
inhibition activity with 95.8 % inhibition at 100 µg/mL. D. blancoi (Ebenaceae), is commonly 
known as ‘pokok mentega’ and widely used in traditional medicine for various health complains. 
The leaves and stem barks of D. blancoi was air dried, ground into powder and successively 
extracted using hexane, dichloromethane and methanol. Exhaustive purification employing 
various chromatographic techniques afforded seven known compounds from triterpenes 
and flavonoid groups namely betulin (1), betulinic acid (2), mixture of stigmasterol (3) and 
β-sitosterol (4), β-sitosterol-3-O-glucopyranoside (5), kaempferol-3-O-glucopyranoside (6) 
and stigmasta-4-en-3-one (7).  All the compounds were screened for AChE inhibitory activity 
using Ellman’s reagent in a 96-well plates but only compound 7 inhibit 50 % of AChE at 
concentration 11µM.

Keywords: Diospyros blancoi; Ebenaceae; acetylcholinesterase; Alzheimer
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Cryptolepis oblongifolia (Meins) Schltr is a shrub traditionally used in treatment of snakebite. 
Column chromatography of ethyl acetate extract yielded an isolate which was tested against 
purified phospholipase A2 of Naja nigricollis venom. The 1H-NMR spectra of the isolate 
revealed the presence of eight quaternary methyls, while the 13C-NMR showed the carboxylic 
acid and carbonyl ester signals. A comparison with the literature indicated the isolate was 
found to be oleanolic acid acetate which inhibits phospholipase A2 in a dose dependent fashion 
with inhibition binding constant ki 1.7 µg/mL. The relevance of the findings could serve as 
bases for the development of antivenin. 

Keywords: Cryptolepis oblongifolia; column chromatography; phospholipase A2 (PLA2)
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Circular dichroism (CD) spectroscopy is a chiroptical method involving the differential 
absorption by chiral molecules of left- and right-handed circularly polarized radiation 
within the desired range of wavelength. Electronic CD (ECD) and vibrational CD (VCD) 
measured in the UV-Vis and IR region, respectively, have both been employed to measure 
the absolute configuration (AC) of conformationally flexible chiral molecules in the solution 
state. The techniques have been found to be advantageous for structural characterization in 
order to relate configuration with biological activities which occurs in solution. In this study, 
the determination of the AC of flexible labdane-type diterpenes via experimental ECD and 
VCD techniques is discussed. The employment of theoretical calculations utilizing density 
functional theory (DFT) at various hybrid levels of theory to support experimental data is also 
illustrated. A concerted application of both ECD and VCD techniques as a preferred approach 
for the determination of the AC of labdane-type diterpenes over other chiroptical methods is 
highlighted.
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Tropical skin ulcer (TSU) is common in children and teenagers in some tropical region. 
According to WHO, 100 000 cases of TSU was reported in Thailand and other Southeast Asian 
countries. This study aims to evaluate the chitosan loaded bacteriophage gel (CLBG) for the 
treatment of TSU against Fusobacterium ulcerans. The sewage was collected, isolated and 
suspended to obtain the phage. The plaque formation from phage propagation was collected 
and recorded. The chitosan gel was formulated and mixed with activated bacteriophage lysate 
and was tested using minimum inhibitory concentration (MIC) and disc diffusion test. Physico-
chemical evaluation of the loaded gel was observed including viscosity, texture, TEM and pH. 
The plaque-forming units (PFU) of bacteriophage were 6.8x104 PFU/mL, 2.3x104 PFU/mL, 
1.1x104 PFU/mL and 4.0x104 PFU/mL. Physical evaluation revealed a milky yellowish gel 
texture at a pH of 4.63. Microscopic evaluation showed the morphology of chitosan and live 
tailless bacteriophage. The MIC of CLBG against the selected pathogens were 1.0 x 10-5 ml/
ml and 1.0 x 10-6 ml/ml respectively. The zone of inhibition (ZI) of the CLBG (>48mm) has 
greater ZI compared to gentamycin (positive control; >25mm). Statistical analysis using One-
Way Anova showed that this study has highly significant value with p<0.001. The CLBG have 
a greater synergism effect against selected tropical skin ulcer pathogens. Hence, the CLBG 
has a potential value as a novel drug delivery in the future.  

Keywords bacteriophage; chitosan gel, tropical skin ulcer, Fusobacterium ulcerans
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Clove (Syzgium aromaticum L.) essential oil has been reported for its potent antioxidant 
and antimicrobial activities. In this study, clove essential oil was incorporated with gelatin-
chitosan solution to develop an edible film (CEO film) for fish preservation. The objective 
was to determine the effectiveness of this edible film in controlling physical, biochemical 
and microbial changes in fillet of silver pomfret (Pampus argenteus). The effectiveness of 
this film was compared with uncoated fillet (control), and gelatin-chitosan film (GC film). 
The formulated film was tested for water solubility and antimicrobial activity against four 
selected microorganisms: Escherichia coli 2922, Pseudomonas aeroginosa, Salmonella 
enterica and Bacillus cereus. The effectiveness of the formulated film on the silver pomfret 
fillet was evaluated based on weight loss, pH, firmness, total volatile basic nitrogen (TVB-N) 
and total plate count (TPC) of the fish fillet. The CEO films intermediately inhibit the growth 
of E. coli 2922 and S. enterica. Meanwhile, GC film did not show inhibition on the growth 
of tested microorganisms. CEO film had lower water solubility compared to GC film. CEO 
film was observed to reduce weight loss (p<0.05), lower pH on day 6 (p<0.05), and increase 
firmness of fish fillet when compared to the control (p<0.05). Fish fillet applied with CEO film 
also had lower TVB-N value and microbial count. This study shows that the CEO film has 
antimicrobial properties which can benefit fish preservation. Improvements for developing the 
edible film with acceptable properties is thus important to extend the shelf life of fish fillet. 
 
Keywords: clove; essential oil; edible film; fish fillet; shelf life 
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The assignment of the absolute configuration (AC) often is a challenging problem for the 
structure clarification, especially for stereomeric compounds such as pentacyclic oxindole 
alkaloids (POAs). POAs can exist in the form of thirty-two stereoisomers due to the presence 
of five asymmetric/chiral centres (C-3, C-7, C-15, C-19 and C-20). In our previous work, two 
diastereomeric POAs, namely, pteropodine and isopteropodine were isolated from the stem 
extract of Uncaria longiflora var. pteropoda. They possess many potential biological activities; 
however, their chiroptical properties are yet to be studied. Studies on bioactive compounds 
indicated that chiral centres play an important role for chemical communication in the natural 
environment. Hence, the chiroptical properties of a compound are the manifestation of optical 
activity which is related directly to its chiral centre(s). Electronic circular dichroism (ECD) 
measurement and its theoretical calculation simulated data is one of excellent spectroscopic 
techniques that have been applied in studying the chiroptical properties. Time dependent 
density functional theory (TDDFT) method is one of the first principle theories that has 
been used predominantly for chiroptical calculation and it can provide a prediction of high 
accuracy of data at a reasonable cost and time frame. The right functional theories and basis 
set in computing ECD properties of the two POAs were studied for the establishment of their 
absolute configurations, specifically, and other related compounds, generally. 

Keywords: pentacyclic oxindole alkaloids; electronic circular dichroism; time dependent 
density functional theory
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The most common method to determine the surface coverages (Γ) of the immobilised redox 
molecules for a modified electrode is by integrating the current of the oxidation or reduction 
peaks in cyclic voltammetry (CV). However, the CV technique is less sensitive towards 
immobilised redox reaction when employing low surface concentrations of the attached redox 
species due to larger background charging current, which obscures the Faradaic signal. In 
contrast, differential pulse voltammetry (DPV) is more sensitive as it has a higher resolution 
than CV because the potential waveform and data acquisition timing of DPV can discriminate 
the charging current against the Faradaic current. Nevertheless, DPV is not commonly used 
to extract the surface coverages. In this work, we have covalently attached anthraquinone-2-
carboxyclic acid (AQ) at monolayer ethylene diamine (EDA) linker modified GC electrodes. 
The covalently attached AQ at the GC electrodes was used as the main model in developing 
experimental and theoretical models for quantifying the surface converges of immobilised AQ. 
The experimental DPVs for the covalently immobilised AQ molecules were simulated using 
numerical simulations, specially developed in MATLAB in order to verify our experimental 
approaches. Parameters required for DPV simulations such as electrode kinetics (ks and α), 
total uncompensated solution resistance in the electrochemical cell (Rt) and double layer 
capacitance (Cdl) for oxidised and reduced layers, were obtained from cyclic voltammetry 
(CV), chronoamperometry and electrochemical impedance spectroscopy (EIS) measurements 
made on the modified electrodes. Good correlation was obtained between the experimental 
and the simulation DPVs. Therefore, the surface coverages of covalently immobilised AQ 
molecules were determined. In order to show the flexibility of our model, the simulation 
model was employed in estimating the ГDPV for the covalently attached osmium bipyridine 
complex (Os) and the mixed-monolayer of AQ and Os at the GC electrodes. Again, a good 
agreement between experimental and simulated DPV was achieved.

Keywords: DPV; surface coverages; covalent immobilization; quinone; osmium complex
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Tetramic acid (pyrrolidine-2,4-dione) ring system has been known to be a key structural 
unit in many natural products. We initially reported on the synthesis of a simple tetramic 
acid derivative, (4R,5R)-streptopyrrolidine, from phenylalanine racemate by means of 
stereocontrolled reduction of the keto functionality of benzylated pyrrolidinone using 
sodium borohydride.  Synthetic explorations of a hydroxybenzylated analogue had then led 
to the formation of 3,4-fused g-lactone-g-lactam and g-lactam-g-lactam bicyclic systems in 
diastereomeric mixtures. In further development towards the fused g-lactone-g-lactam, 
employing a smaller, chiral methyl ester derivative of D-alanine, afforded us with the 
anticipated (3S,4S,5R), (3R,4R,5R), (3R,4S,5R) and (3S,4R,5R) bicyclic moieties via basic 
stereoselective reduction-hydrolysis-lactonization of its tetramic acid derivatives. Finally, 
performing direct Aldol reactions onto the g-lactone-g-lactam systems with aryl and aliphatic 
aldehydes had successfully furnished us with different 5,5-bicyclic derivatives with potential 
bioactivities. Such fused ring systems could also be advanced precursors for the synthesis 
of many derivatives of active natural compounds which include the potent 20S proteasome 
inhibitors, lactacystin bicyclic derivatives.  
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Complexes of Pd(II) and Ni(II) have been synthesized with general composition, ML2X2                 
(M = Pd(II), Ni(II); L = benzylsalicylideneimine and X = OCH3, F). All synthesized 
compounds have been characterized using elemental analysis, magnetic susceptibility 
measurements, infrared and NMR spectral studies as well as single x-ray crystallography that 
led to the conclusion that the ligands act as bidentate manner to form square planar geometry 
for all complexes. As an extending work, the model development of these complexes using 
multilayer feedforward neural network were performed. NiL1d, PdL1d, NiL1c and PdL1c 
were fed to the training network as inputs and bacteria as output. Levenberg Marquardt 
training algorithm was used during the network training with 10 nodes in hidden layer. The 
results of testing network showed that the regression, R is 1, indicating that the developed 
model is good. This is supported by the small mean square error (MSE) is 1.948×10-28

 
at 

epochs 5. The finding in this study is significant, thus contributed to the design of antibacterial 
agent especially to the bidentate Schiff base complexes. 

Keyword: Schiff base; complexes; antibacterial; regression; neural network
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Pachydermin 1, a bioactive natural product with 3-chloro-4-hydroxyphenyl substituent was 
isolated from New Zealand basidiomycete Chamonixia pachydermis and was chosen as an 
attractive target for synthesis.  Its degradation product was found to exhibit antibacterial 
activity against Bacillus subtilis, thus its derivatives are anticipated to have similar biological 
potentials. In this study, the main synthetic strategy was divided into three parts. The first part 
was to develop the synthesis of pachydermin utilizing N-benzyl β,β-diketoester 11 as the key 
structural moiety via nucleophilic substitution of ethyl iodoacetate with benzylamine to yield 
a benzylated glycine ethyl ester which accordingly, underwent condensation with methyl 
malonyl chloride followed by Dieckmann cyclisation to give the desired β,β-diketoester.  
In the second part, insertion of an oxalyl subunit using ethyl chlorooxoacetate as well as 
other acyl or alkyl subunits at the C-3 position of the pyrrolidinedione ring via acylation 
or alkylation reactions furnished the required intermediates of pachydermin and derivatives.  
Alkene functionalities at the C-5 position were subsequently introduced using different alkyl 
or aryl aldehydes with different non-nucleophilic bases which include diisopropylamine 
and lithium bis(trimethylsilyl)amide (LHMDS) in anhydrous tetrahydrofuran. Selective 
demethoxycarbonylation using lithium iodide in DMF was also performed on a precursor of 
pachydermin, 139 to give decarboxylated products, 143 which is an essential intermediate 
of pachydermin. Nevertheless, synthesis of 143 was achieved in six steps with an overall 
yield of 2%. The third part of this study was to perform biological activities on synthesized 
intermediates and derivatives of pachydermin using disc diffusion method (Gram positive and 
Gram negative) and anti-quorum sensing method. Structural conformations of all synthesized 
compounds were analysed by mass spectroscopy (MS) and nuclear magnetic resonance 
spectroscopy (NMR).    

Keywords: pachydermin; pyrrolidinedione; anti-quorum sensing; disc diffusion 
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α-Glucosidase Inhibitory Constituents of Hornstedtia species from Malaysia
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Five kaempferol derivatives were isolated from the hexane and chloroform extracts of the 
flowers and leaves of four Hornstedtia species and their structures were identified using 
spectroscopic techniques as 3,7,4’-trimethylkaempferol (1), 3,7-dimethylkaempferol (2), 
7,4’-dimethylkaempferol (3), 3,5-dimethylkaempferol (4), and 3-methylkaempferol (5). 
Compounds 1 to 5 were isolated from these species for the first time. 3-Methylkaempferol 
(5) exhibited significant α-glucosidase inhibitory activity with an IC50 value 21.01±0.12 µM, 
followed by 3,5-dimethylkaempferol (4) (IC50 = 35.45±0.13 µM). The present study revealed 
that Hornstedtia species have potential activities as an α-glucosidase inhibitor.

Keywords: Hornstedtia; Zingiberaceae; kaempferol; α-glucosidase 
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The current study is to evaluate the anti-inflammatory activity of Scurrula ferruginea (Jack) 
Danser as well as the metabolite differences of this plant parasitizing on three different hosts. 
The potential anti-inflammation of aqueous extracts of air-dried and freeze-dried leaf and stem 
samples along with their selected partitions of different solvents was assessed via inhibition 
of nitric oxide (NO) production in lipopolysaccharide (LPS) and interferon-γ (IFN-γ) induced 
RAW 264.7 macrophage cells. The anti-inflammatory mechanism was deciphered through 
reverse transcriptase and real time quantitative polymerase chain reactions (RT-PCR and 
qPCR). The metabolite variation was examined using proton nuclear magnetic resonance 
(1H NMR) combined with multivariate data analysis (MVDA). The results showed that S. 
ferruginea stems parasitizing on Tecoma stans and Vitex negundo which were freeze dried 
exhibited higher anti-inflammatory activity with IC50 values 114.47 ± 2.96 and 118.87 ± 2.31 
μg/mL, respectively. The mid-polar ethyl acetate fraction of T. stans displayed the highest 
NO inhibition with 84.78 ± 1.45% at 200 μg/mL. This bioactivity was observed to exert the 
anti-inflammation via inhibition of iNOS and IL-1β mRNA expression. Principal component 
analysis (PCA) indicated notable and clear discriminations among the different plant parts and 
host plants based on the identified metabolites. Furthermore, partial least square regression 
(PLS) model suggested the anti-inflammatory bioactivity might be associated to the presence 
of choline, isoleucine, catechin, leucine, and chlorogenic acid. This study suggests S. 
ferruginea could serve as a potential anti-inflammatory agent, highlighting the importance of 
T. stans as the host plant in exploiting its medicinal values.

Keywords:  Scurrula ferruginea (Jack) Danser; anti-inflammatory activity; 1H NMR 
metabolomics; host plant; PCR
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Ficus deltoidea is a common medicinal plant used in Malaysia. Recently, consumer demand 
on the safe and healthy beverages is growing and requires an analytical method for the quality 
control of its raw materials. Fourier transform infra-red spectroscopy (FTIR) coupled with 
chemometric was applied to discriminate ethanolic and aqueous extracts of syconia of seven 
varieties of Ficus deltoidea namely; var. trengganuensis, var. kunstleri, var. angustifolia, var. 
deltoidea, var. bilobata, var. intermedia and var. motleyana. Principal component analysis 
(PCA) and hierarchical cluster analysis (HCA) was used as unsupervised multivariate data 
analysis to detect the natural similarity among the seven varieties. Orthogonal Partial Least 
Square Discriminating (OPLS-DA) was applied for discrimination, while partial least square 
(PLS) was applied to establish the relationship between the bioactivity and F. deltoidea 
varieties. PCA did not clearly discriminate the samples of both EE and AE extracts. Using 
HCA, three clusters were suggested for EE while for AE two clusters were observed. OPLS-
DA successfully discriminated the seven varieties of Ficus deltoidea and interestingly, EE var. 
bilobata and var. intermedia formed one cluster. The fingerprinting with major contribution 
towards discrimination were 1729, 1705, 1448, 1095, 453, 443, and 1001, 1093, 1435, 1600, 
1969 cm-1 for ethanolic and aqueous extracts respectively. The PLS result demonstrated that 
var. kunstleri, var. bilobata, var. intermedia, var. angustifolia for both extracts possessed potent 
bioactivity. The findings showed that FTIR spectroscopy in combination with multivariate can 
be used for structural functional discrimination and relation to the samples bioactivity. 

Keywords: Ficus deltoidea varieties; Fourier transform infra-red spectroscopy (FTIR); 
multivariate analysis; principal component analysis (PCA); orthogonal partial least square 
discriminant (OPLS-DA)
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As compared to high performance liquid chromatography (HPLC) and UV-Vis, nuclear 
magnetic resonance (NMR) provided more precise and rapid analysis by obtaining the 
information of all compounds in tea extract simultaneously. Several parameters were used 
including Malaysian black tea harvested from different plantations, companies or brands, 
expired black tea and different labels (lower and higher prices) of black tea. In the NMR 
analysis, the low frequency region did not provide any informative peaks. Mid-frequency 
region showed the peaks of some simple sugar and amino acid, whereas high-frequency 
region showed the peaks of polyphenols and theaflavins. The PCA plots showed polyphenols 
were not the compound to differentiate two labels of black tea sample. As compared to PCA 
plots of green tea in other research, the high-frequency region PCA plots were different due to 
the chemical components of theaflavins (black tea) and polyphenols (green tea). The expired 
expensive tea leaves did not deviate from the cluster and the dot remained in the same cluster 
with the expensive tea sample in PCA as the tea leaves were kept in a well-sealed packet 
and did not expose to sun light. The concentration of Zn, Cu, Co, Ni and Fe in tea extracts 
was 8.70 – 26.31 mg/L, 0.17 – 0.52 mg/L, 0.02 – 0.10 mg/L, 0.03 – 0.04 mg/L and 2.85 – 
5.00 mg/L, respectively. Zn, Co and Fe have exceeded the safety amount reported in World 
Health Organization. The recovery percentage ranged from 95.38 – 105.38. The percentage of 
relative standard deviation ranged from 0.27 % – 2.39%. 

Keywords: NMR; metabolic profiling, tea; heavy metals

OD11



INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

106

Metabolomics Approach for Analyzing the Effect of Metformin Treatment in Obese 
Diabetic Rat Model

Maulidiani*1, Rudiyanto2, Faridah Abas*1,3, Nordin H. Lajis4

1Laboratory of Natural Products, Institute of Bioscience, Universiti of Putra Malaysia, 
43400 UPM, Serdang, Selangor, Malaysia

2Department of Civil and Environmental Engineering, Bogor Agricultural University, 
Indonesia

3Department of Food Science, Faculty of Food Science and Technology, Universiti of Putra 
Malaysia, 43400 UPM, Serdang, Selangor, Malaysia

4No. 22513, Jalan Melor, Sungai Ramal Dalam, Kajang 43000, Selangor, Malaysia

*Corresponding author: faridah_abas@upm.edu.my; maulidiani@upm.edu.my

Diabetes mellitus is a well-known risk factor for chronic kidney and cardiovascular diseases; 
it is among the leading causes to health threat nowadays. For the past 60 years, metformin 
has been used as the most preferable drug to treat obese diabetes. In this study, we report 
the identification and quantification of metformin in the urine of obese diabetic rat model 
upon the treatment of metformin. The metabolic changes using quantitative spectral 
deconvolution of 1H-NMR based metabolomics were also examined.  The obese diabetes 
model was developed using Sprague-Dawley rats fed with a high-fat diet and induced to 
diabetic conditions using a low dose of streptozotocin (STZ). Following this, the rats were 
administered with metformin (250 mg/kg) for the period of 1 month. According to partial least 
square-discriminant analysis (PLS-DA), the treatment of metformin significantly improved 
glucose and 1-methylnicotinamide metabolism; increased the growth and activity of gut 
microbiota as indicated by the elevation of trimethylamine (TMA), phenylacetylglycine 
(PAG) and indoxylsulfate levels; but suppressed the level of tricarboxylic acid (TCA) cycle 
metabolites such as citrate, 2-oxoglutarate, succinate, and fumarate. Quantitative 1H-NMR 
metabolomics provides insights of the cellular metabolism after the treatment of metformin in 
obese diabetes. In addition, quantification of metformin as a unique marker in diabetes-treated 
with metformin is also useful for the pharmacokinetic study of metformin.  

Keywords: metformin; obese diabetes; urine metabolites; 1H-NMR metabolomics
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MDA-MB-231 Cancer Cell Lines

Muhammad Nadeem Akhtar*1, Siti Noor Hajar Zamrus1, Swee Keong Yeap2, 
Noorjahan Banu Alitheen3, Seema Zareen1

1Faculty of Industrial Sciences & Technology, University Malaysia Pahang, 26300 
Gambang,   Malaysia

2Institute of Bioscience, Universiti Putra Malaysia, UPM Serdang 43400, Selangor Darul 
Ehsan, Malaysia

3Faculty of Biotechnology and Bimolecular Sciences, Universiti Putra Malaysia, Serdang, 
Selangor Darul Ehsan, Malaysia

*Corresponding author: nadeemupm@gmail.com

Curcumin is one of the leading compound extracted from the dry powder of Curcuma 
longa (Zingiberaceae family), which possess several pharmacological properties. However, 
in vivo administration exhibited limited applications in cancer therapies. Twenty four 
curcumin derivatives were synthesized, comprising cyclohexanone 1-10, acetone 11-17 and 
cyclopentanone 18-24 series. All the curcuminoids were synthesized by acid or base catalysed 
Claisen Schmidt reactions in which the β-diketone moiety of curcumin was modified with 
mono-ketone. These curcuminoids 1-24 were screened against HeLa, K562, MCF-7 (an 
estrogen-dependent) and MDA-MB-231 (an estrogen-independent) cancer cell lines. Among 
them, acetone series 11-17 were found to be more selective and potential cytotoxic agents. 
Compound 14 exhibited activity (IC50 = 3.02±1.20 and 1.52±0.60) against MCF-7 and MDA-
MB-231 breast cancer cell lines. Among the cyclohexanone series, compound 4 exhibited 
potential cytotoxicity (IC50 = 11.04±2.80, 6.50±01.80, 8.70±3.10 and 2.30±1.60) against four 
proposed cancer cell lines, respectively. In addition, the spectral data of (2E,6E)-2,6-bis(2-
methoxybenzylidene)cyclohexanone (1) was reported for the first time. Curcuminoids with 
diferuloyl (4-hydroxy-3-methoxycinnamoyl) moiety with mono carbonyl group exhibited 
potential cytotoxic properties. 
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Keywords: curcuminoids synthesis; breast cancer cell lines; SARs; (2E,6E)-2,6-bis(2- 
methoxybenzylidene)cyclohexanone
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Porcupine bezoar (PB) is calcified undigested materials generally found in porcupine 
gastrointestinal tract. There are undocumented claims that PB can treat different kinds of disease 
including cancer. However, no proper scientific study has ever been carried out to discover its 
anticancer potential with respect to its traditional claims to treat cancer. Hence, this study was 
aimed to verify the anticancer activity of four different PBs obtained from different animals 
against A375 cancer cell line which was treated with different concentrations of PB extracts 
i.e. PB(A), PB(B) PB(C) and PB(D). The 50% inhibitory concentration for PB(A), PB(B), 
PB(C) and PB(D) were found to be 26.59±1.37, 38.67±2.08, 31.25±3.25, 58.78±4.27 µg/mL, 
respectively. Anti-proliferative assay showed significant cytotoxic effect for all PB. Toxicity 
test on normal human dermal fibroblast (NHDF) indicates PB(B) and PB(C) had significant 
toxic effects on NHDF. However, Annexin V assay showed that PB(A), PB(C) and PB(D) 
induce apoptosis on A375. The wound-healing migration model and a three-dimensional cell 
invasion model revealed that all PBs but PB(C) exhibited anti-migration and anti-invasion 
activities significantly as compared to control. In vivo anti-angiogenic potential of PBs was 
evaluated with anti-angiogenesis assay in zebrafish embryos. The finding supported in vitro 
results whereby only PB(C) shown negative effect in inhibiting blood vessels formation in 
embryos. Overall, this study demonstrated that PB(A), PB(C) and PB(D) upon exposure 
display potential anticancer activity through selective cytotoxic effects, inducing apoptosis, 
inhibition of migration and invasion. In addition, through the study, it was discovered that 
each PB has different effects as anticancer agent. 
 
Keywords: porcupine bezoar; anti-cancer; A375 
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Hydroxamic acids (RCONHOH) known as versatile compounds that constitute a wide spectrum 
of biological activities such as an anticancer and as therapeutic agents. Salicylhydroxamic acid 
(SHA) complexes of vanadium(IV), chromium(III) and nickel(II) were successfully synthesized 
and characterized. The complexes were characterized by elemental analysis, spectral (infrared,  
UV-Vis, 1H and 13C NMR), TGA, magnetic susceptibility as well as molar conductance. 
The structures of the complexes were proposed according to the spectral data obtained. The 
spectral study revealed that all complexes coordinated to the metal via oxygen atoms (O,O) 
in bidentate manner to form octahedral geometry for [Cr(SHA2)].3H2O, [Ni(SHA)2].3H2O 
and [VO(SHA)2].H2O. The molar conductance values suggested that all complexes were non-
electrolytes. VO complexes (IC50: 51.83 ± 5.01 µg/mL) has better potential as an anticancer 
than the parent ligand, SHA (IC50: >100 µg/mL) from the cytotoxicity study against HCT116. 
By comparing with the control acarbose (IC50: 731.43 ± 7.06 µg/mL), all the complexes were 
shown to be more potent α-glucosidase inhibitors with IC50 values in the range 3.94 – 316.43 
µg/mL. 

Keywords: salicylhydroxamic acid; metal complexes; cytotoxicity; α-glucosidase
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Sambung nyawa or Gynura procumbens (Lour.) Merr is a well-known traditional herb 
and is widely used for traditional medicine by humankind.  Previous clinical studies have 
shown the benefit effect of this leaves with inflammation, high blood pressure and others. 
This study aims to investigate the effects of methanol, and ethyl acetate extracts of sambung 
nyawa on human glioblastoma multiforme (U-87) cell lines. In the present study, effect of 
methanol, and ethyl acetate extract on U-87 cell line was determined by MTT-based anti-
proliferative assay and any significant changes to the cells towards apoptotic changes was 
observed under a light microscope (Nikon, Japan). The methanol extract of sambung nyawa 
was found to have high anti-proliferative effect on U-87 cell line with IC50 less than 20 µg/
mL. By comparing IC50 value, methanol extract of sambung nyawa had high potential for 
anti-proliferative effect on U-87 cell line than ethyl acetate extract. Therefore, there is a need 
to further explore potential and benefits of methanol extract of sambung nyawa at molecular 
levels and revealed the important chemical constituents and bioactive molecules, responsible 
for anti-proliferative activity. To the best of our knowledge, this is the first study of exploring 
the effects of sambung nyawa extracts using two different polarity (methanol, ethyl acetate) 
on U-87, human glioblastoma multiforme cell line.
  
Keywords: sambung nyawa; methanol; ethyl acetate; U-87 cell line; anti-proliferative
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Pomegranate is one of the oldest edible fruits of tropical and subtropical regions. In 
pomegranate, hydrolysable tannins and anthocyanin had been study for its contribution on 
higher antioxidant activity. This study was aim to investigate the effects of anthocyanin from 
pomegranate’s extract on µ-opioid receptor (MOR) and cyclic adenosine monophosphate 
(cAMP) levels mediated by morphine treatment in U-87 cell line. The analysis of anthocyanin 
was performed by using high performance liquid chromatography (HPLC). Meanwhile, the 
MOR and cAMP levels in the cells was determined using Cusabio Biotech (China) and Cell 
Biolabs, Inc (USA) kit. Data obtained from HPLC anthocyanin shows quantification of 100% 
water extract gives the higher composition of cyanidin 3,5-diglucoside (35.32 mg/100 g e.p), 
followed by cyanidin 3-glucoside (31.60 mg/100 g e.p), pelargonidin 3,5-diglucoside (5.30 
mg/100 g e.p) and pelargonidin 3-glucoside (1.60 mg/100 g e.p). A fixed dose of 0.625 µg/mL 
morphine and 0.125 mg/mL extract were used to determine the effect of incubation time on 
the effects of the MOR and cAMP levels. Co-treatment and pre-treatment of morphine with 
extract significantly reduced the level of cAMP and significantly increased the level of MOR 
as compared to morphine and methadone treatments. As a conclusion, this study suggest that 
anthocyanin from pomegranate extract could reduce the tolerance and dependence on chronic 
morphine treatment by reducing the up-regulation of cAMP level and increasing the down-
regulation of MOR level in U-87 cell line. To the best of our knowledge, this is the first 
study on pomegranate extract that could possibly acts as non-opioid substitution therapy in 
morphine treatment. 

Keywords: anthocyanin; HPLC; MOR; cAMP; morphine
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Multidimensional Gas Chromatography for Plant Natural Product Research: 
Analytical Opportunities and Challenges 
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Plant metabolite measurements are formidable challenges to plant biologists due to the limited 
platform sensitivity, or unavailability of a generic analytical method to achieve unbiased 
simultaneous identification and quantification of plant metabolomes. This has highlighted 
the requirement of an improved method that affords a much greater separation space for 
untangling phytoconstituents expressed in a plant. Recently, we have tackled this problem 
to try to provide better metabolite coverage, by using multidimensional gas chromatography 
(MDGC) methods. To perform untargeted profiling of the total composition, comprehensive 
two-dimensional GC (GC×GC) method was used, then for specific regions of a GC elution 
(i.e., for targeted analysis), heart-cutting MDGC (GC‒GC) was performed. On the one hand, 
the much greater ‘separation space’ of GC×GC leads to considerably more metabolites 
that can be recognized in the analysis – usually as single, resolved peaks. However, we 
are still faced with the mass spectrometry information shortfall, where mass spectrometry 
simply fails to adequately identify compounds, either through lack of a suitable database, 
or the imprecision of mass spectra. We have taken a careful and conservative approach on 
examining the capability of GC×GC hyphenated with accurate mass quadrupole time-of-flight 
for improved identification, according to library matching, accurate mass measurement, and 
retention indices. The clustering of components in two-dimensional space is also considered. 
These high-resolution methods have been applied to a variety of plant derived extracts, such as 
Malaysian agarwood oleoresin (Aquilaria malaccensis), tea tree oil (Melaleuca alternifolia), 
and others. Clearly, higher dimensionality is required to expand the metabolic coverage of 
total components identified in plant extracts, and for successful enantiomeric analysis of 
designated terpenes in plant oil for authenticity assessment. 

Keywords: multidimensional gas chromatography; mass spectrometry; plant metabolite; 
essential oils; terpenes
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Self-Modification of Mesoporous Titania Nanoparticles Catalyst on Formation of 
Oxygen Vacancies and Ti3+ Defects
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Mesoporous titania nanoparticles (MTN) were successfully prepared by microwave (MW)-
assisted method under various power densities. The catalysts were characterized by XRD, FT-
IR, surface area analysis, TEM, XPS and ESR. The characterization data indicated that higher 
power density increased the crystallinity and surface area of the MTN while decreasing the 
particle size and band-gap energy of the MTN. Significantly, MW heating played an important 
role in formation of oxygen vacancies (OV) and Ti3+ site defects (TSD). The MTN with 0.12 
(T1), 0.37 (T2), and 0.56 (T3) Wg-1 power density was found to degrade 84%, 88%, and 96% 
of 2-chlorophenol (2-CP) under visible light, respectively, compared to 69% by commercial 
TiO2. Besides narrowing the band gap, the OV and TSD also acted as electron acceptors that 
hindered the electron-hole recombination, as well as facilitated the charge carrier migration. 
This study demonstrates that the uniform heat distribution provided by MW is able to produce 
MTN that are rich with OV and TSD that are effective under visible light irradiation. 

Keywords: catalyst; mesoporous; titanium dioxide; surface defect
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In-vitro Cytotoxicity Study of Electrochemical Synthesized Fatty Acid Copper(II) 
Carboxylate on Selected Tumor Cells 
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In the present study, an electrochemical technique based on the controlled release of Cu2+ ion 
from Cu anode in the presence of decanoic acid (HDe) has been used to synthesize Cu(II) 
decanoate (CuDe2) complex. The characterization of CuDe2 using FTIR, UV-Vis, XPS and 
PXRD has proven the coordination between Cu2+ ions and decanoic acid. The effect of applied 
voltages (1 to 10 V) and electrolyte concentrations (0.1 to 2.0 M CH3COONH4) during the 
electrolysis on the nanoparticles obtained was studied using TEM. The results reveal that 
small-sized nanoparticles (2 ± 1 nm) were obtained by using the lowest applied voltage and 
CH3COONH4 concentration (1 V and 0.1 M respectively). The smallest nanoparticle obtained 
was then used in the in-vitro cytotoxicity study against A549 and HeLa cells. The synthesized 
complex gives moderate cytotoxic effect on the selected cells (IC50 = 15.85 and 20.89 µM, 
respectively) and low cytotoxic effect on normal cells (IMR90). Apoptosis is the mode of cell 
death based on the apoptosis assay that has been conducted. 

Keywords: copper(II) carboxylate; fatty acid; electrochemical synthesis; cytotoxicity
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The genus Calopyllum belongs to the family of Clusiaceae. This genus is found growing 
abundantly in Malaysia. It is believed that this genus has potential properties to be as 
anticancer, anti-bacterial and anti-microbial. The stem bark of Calophyllum buxifolium 
extract in difference solvent was tested for their antioxidant activities and cytotoxic activities. 
The antioxidant assays involved in this work were DPPH (2,2-diphenyl-1-picrylhydrazyl), 
βCarotene bleaching (βCB), Ferric reducing antioxidant power (FRAP) assay and Nitric 
oxide scavenging activity (NO). Meanwhile, the cytotoxic activities were carried out on SNU-
1 (stomach cancer), LS-174T (colon cancer) and K562 (leukemia) cell lines. The methanol 
extract of Calophyllum buxifolium gave good antioxidant activity in DPPH (EC50 29 μg/ml) 
scavenging assays and FRAP value (8 GAE) compared to the other extract. The extract with 
the highest percentage of βCB (64%) was dichloromethane extract of Calophyllum buxifolium 
at 100 μg/ml. Meanwhile, the ethyl acetate extract showed the highest NO (EC50 436 μg/
ml) scavenging activity. The hexane extract of Calophyllum buxifolium gave the highest 
inhibition activity towards all cancer cell lines which gave IC50 value of 19 μg/ml (SNU-1), 
8 μg/ml (LS174T) and 17 μg/ml (K562) respectively. Meanwhile, our recent work on the 
investigations on phytochemical of this species had led to the isolation of 6 compounds. They 
are thwaitesixanthone, 1,3,5,6-tetrahydroxyxanthone, dombakinaxanthone, catechin and 
calonopolynolide B. The structural elucidations of these compounds were achieved through 
1D and 2D NMR, HRMS, IR analyses. 

Keywords Calophyllum buxifolium; cytotoxic activity; antioxidant activity; phytochemical
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An approach to metabolomics profiling of healthy and Ganoderma boninense infected oil palm 
roots crude extracts that utilize nuclear magnetic resonance (NMR) and multivariate statistics 
of principal component analysis (PCA) have been tested. This combination has provided 
a rapid approach in investigating the changes in the metabolite variations of healthy and 
infected oil palm roots at 60 and 90 days post-infection. The extracts were prepared by using 
80% (v/v) of methanol. In identifying the metabolites responsible for each differentiation, 
PCA model was generated in loading bi-plot. Indole-3-acetic acid, syringic acid, trehalose, 
threonic acid, 2-aminoadipic acid, S-sulfocysteine, 1,3-dimethyluric acid, 2-oxoisocaproic 
acid and pyridoxine contents were higher in healthy samples than infected samples. Inosine, 
imidazole, indole-3-lactic acid, chlorogenic acid, gallic acid, 4-hydroxybenzoic acid, catechol, 
xylose, sucrose, glyceric acid, 2-phosphoglyceric acid, syringic acid, N,N-dimethylglycine, 
theophylline, choline, 1,3-diaminopropane, γ-amino-butyrate, asparagine, trimethylamine, 
guanidinosuccinic acid, aspartic acid, succinic acid, pyruvic acid, alanine, threonine and 
valine were more abundant in infected samples. Up or down regulation of metabolites during 
infection indicates their roles in plant disease resistance. The present study highlights the 
NMR-metabolomics approach as an additional discrimination method in identifying the 
metabolite variations of healthy and G. boninense infected oil palm roots.

Keywords: Ganoderma boninense; nuclear magnetic resonance; metabolomics; partial least 
squares discriminant analysis; oil palm roots
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Hydroxychalcones possess various biological activities and play important role as 
intermediates in drug discovery program. Diversifying the structures of hydroxylchalchone 
expand the pool of potential bioactive compounds. This innovation is a green method of 
converting hydroxychalcones to other derivatives using a unique strain of Aspergillus niger, 
originally isolated from Japanese soil.  This special fungus was labeled as A. niger TBUYN-2, 
showed its potential to introducing oxygenated functional group into the targeted compounds. 
Hydroxychalcones were biotransformed by the fungus in regio and stereo selective manner 
under mild reaction conditions, which are low cost and environmentally friendly. This process 
is compatible for industrial application and satisfied green chemistry requirement. Series of 
hydroxychalcones was biotransformed in order to obtain potential products. 

Keywords: biotransformation; hydroxychalcone; Aspergillus niger; green method
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A detailed phytochemical study on the stem bark of Calophyllum ferrugineum has afforded 
a coumarin namely isocalanone (1), along with two triterpenes, friedelin (2) and lupeol (3). 
The structural elucidation of these compounds was performed through analysis of their 
spectroscopic data (NMR and MS). Isocalanone (1) was tested against Gram-negative and 
Gram-positive bacteria based on the minimum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC) assays. The compound showed moderate inhibition toward 
Salmonella pneumonia and Staphylococcus aureus, with MIC and MBC value of 450 mg/
mL and Escherichia coli with MIC and MBC value of 112.5 mg/mL respectively but weak 
inhibition toward Steptococcus pyogene with MIC and MBC value of 900 mg/mL. This is 
the first report on the phytochemical constituents and bioactivity studies of Calophyllum 
ferrugineum.

Keywords: Calophyllum ferrugineum; isocalanone; minimum inhibitory concentration 
(MIC); minimum bactericidal concentration (MBC)
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Natural products and their derivatives have historically been invaluable as a source of 
therapeutic agents. The Mesua (Calophyllaceae) has been known to produce various new 
chemical compounds of medicinal values. New potential anticancer agents which are 
important to the pharmaceutical industries have been identified from some Mesua species. 
In this study, the phytochemical constituents, antioxidant and cytotoxic activities of different 
solvent extracts of Mesua assamica stem bark and leaves were evaluated. The stem bark and 
leaves of M. assamica were sequentially extracted in hexane, ethyl acetate and methanol. 
Qualitative phytochemical analysis revealed that most of the M. assamica extracts consist 
important phytochemicals, namely, anthraquinones, terpenoids,  flavonoids,  saponins, 
tannins, phlobatannins, alkaloids, cardiac glycosides, glycosides, reducing sugars, steroids, 
lipids, phenols, coumarins, carbohydrates, proteins, and betacyanin indicating its potential 
for medicinal use. Quantitative determination of total phenolics, total flavonoids, and in vitro 
antioxidant activities through DPPH assay of M. assamica extracts were carried out using 
colorimetric methods. In vitro cytotoxic evaluation through MTT assay induction against 
human breast MCF-7 cancer cell lines exhibited that hexane extracts were found to have IC50 
value below 30μg/ml and conferred effective in inducing cell death MCF-7. The diversity of 
phytochemicals present suggests that the stem bark and leaves of M. assamica could serve 
as a potential source of useful drugs. Exploitation of the pharmacological properties involves 
further work on isolation, purification and identification of the bioactive compounds from this 
plant.

Keywords: Mesua assamica; phytochemicals; antioxidant; cytotoxic; MTT assay
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Artocarpus scortechinii King locally known as terap hitam is classified under Moraceae 
family. Studies on A. scortechinii had led to the isolation of thirteen compounds. Eight 
compounds were isolated from the stem barks while five compounds were isolated from 
the leaves. These compounds were identified as 4’,5-dihydroxy-6,7-(2,2-dimethylpyrano)-
2’-methoxy-8-γ,γ-dimethylallyflavone, cudraflavone A, artocarpin, cycloartobiloxanthone, 
artonin E, oxyresveratrol, engelitin, macakurzin C, flemichapparin A, apigenin, luteolin, 
β-sitosterol and stigmasterol. These pure compounds were tested for their ability to inhibit 
α-glucosidase enzyme activity. Quercetin was served as the positive control based on its 
excellent inhibitory activity against yeast α-glucosidase. All flavonoids showed remarkable 
effects towards α-glucosidase inhibition. Oxyresveratrol exhibited the strongest inhibition 
against α-glucosidase activity at IC50 3.88 µM while the sterols were inactive.   

Keywords: Artocarpus; flavonoids; α-glucosidase
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Banana and its peels contain several bioactive compounds, such as minerals, vitamins, 
carbohydrates, flavonoids and phenolic. Many of these compounds have antioxidant activities 
and are effective in protecting the body against various diseases due to oxidative stresses. 
This study aimed to investigate the effect of different solvent extractions on total phenolic 
and flavonoid compounds and antioxidant properties of a variety of four local bananas (Mas, 
Cavendish, Berangan, Tanduk). The efficiency of the best solvents; water, hot water and 
50% methanol from the conventional method extraction was used. Total phenolic (TPC) 
and total flavonoid contents (TFC) were analyzed using Folin-Ciocalteu and aluminium 
chloride colorimetric methods, respectively, while the antioxidants activities were accessed 
using 2,2’-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and 2,2-diphenyl-1-
(2,4,6-trinitrophenyl) hydrazyl (DPPH). The result indicates that 50% methanolic fraction 
of Mas banana peel showed the highest amount of total phenolic and flavonoid contents 
(p<0.05). Likewise, 50% methanolic fraction of Tanduk displays the highest antioxidants 
activity, followed by Mas which showed slightly lower antioxidants compared with Tanduk 
in DPPH and ABTS assay. Pearson correlation showed that both phenolic and flavonoid were 
significantly correlated (p<0.05) with the antioxidant activities, indicating the influence of 
these phenolic compounds on the banana peel antioxidant capacities. In conclusion, Tanduk 
banana shows the most potential to act as antioxidant sources and can be further characterized 
for health benefits and potential use in the food industry.

Keywords: antioxidant; banana peel; phenolic compound
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Ketum (Mitragyna speciosa Korth.) is a medicinal plant indigenous to the Northern parts of 
Malaysia with two main varieties namely the green and red-veined types. Previous studies 
claimed that the red-veined variety has stronger effects than the green-veined variety leaves 
and the alkaloid contents of the plants are largely influenced by its geographical composition. 
This study aims to investigate mitragynine contents in the green and red-veined varieties 
that were obtained from two different districts namely Kuala Kedah (Northern Kedah) and 
Sik (Central Kedah) in the Northern Peninsular of Malaysia. The methanolic extracts were 
analyzed using gas chromatography-mass spectrometry. The results show that the red-veined 
collected from Kuala Kedah has a higher mitragynine content compared to that from Sik. 
Contrarily, the green-veined variety from Sik has higher mitragynine contents than the green-
veined variety from Kuala Kedah. In addition, the green-veined leaves from Sik were found 
to have higher mitragynine contents specifically in the whole leaves, leaves only and veins 
compared to the red-veined variety. However, the red-veined variety from Kuala Kedah have a 
higher value of mitragynine contents in the whole leaves and leaves only, except for the veins 
where green-veined variety has higher mitragynine content. In conclusion, the mitragynine 
content of ketum is not only affected by its varieties but also by the geographical location. For 
both districts, the veins show higher mitragynine content compared to the leaves only and thus 
supporting the traditional use of taking ketum leaves with the veins removed.  

Keywords: ketum; Mitragynine; red-veined leaves; green-veined leaves; Malaysia 
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Diabetes is a major health concern in the world due to their increasing prevalence and 
continuous threat to human health and economic growth. To date, few achievements have 
been made in drug discovery to control diabetes. Unfortunately, the patients and physician 
are still facing a problem with severe diabetic complication. In relation to this issue, a new 
solution arises which uses natural antioxidant derived from plants. Curculigo latifolia, locally 
known as Lemba belongs to the family of Hypoxidaceae. It contains natural sweetener 
proteins, curculin and neoculin which have been proven to be up to 9000 and 500 times 
sweeter than sucrose, respectively. Therefore, this plant can be the natural approach in treating 
diabetes. The aim of this study was to evaluate the total phenolic, flavanoid and antioxidant 
activity of Curculigo latifolia fruit and root which were extracted using subcritical water. 
The total phenolic content (TPC) was determined by Folin-Ciocalteu method while total 
flavonoid content (TFC) using aluminum chloride colorimetry method. The antioxidant 
activity was determined by 2,2’-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and 
2,2-diphenyl-1-(2,4,6-trinitrophenyl) hydrazyl (DPPH). The results indicate that the optimum 
condition for root is at 180 oC in 30 minutes and 180 oC in 120 minutes for the fruit due to 
high inhibition which is proportional to the antioxidant activity with significant differences 
(p ≤ 0.05). The total phenolic content was 94.32 ± 2.83 mg (GAE)/g extract and 72.22 ± 2.75 
mg GAE/g extract for the root and fruit, respectively while the flavonoid content was 6.00 ± 
0.13 and 11.39 ± 1.53 mg quercetin/g extract. In conclusion, the Curculigo latifolia possess 
phenolic/flavonoid content that significantly correlates with antioxidant activity. This finding 
provides the theoretical basis for its further application in medicinal purposes.

Keywords: antioxidant; antidiabetic; Curculigo latifolia; subcritical water extraction
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Nutraceutical antioxidant quercetin has been implicated in the reduction of oxidative stress. 
The present study evaluated the ameliorative effects of quercetin (QE) on some lipid indices 
of cadmium chloride-treated (CdCl2) rats. Thirty sexually mature female Wistar rats aged 
10 weeks old and weighing 180 to 220 g were used for this study. The rats were randomly 
assigned to 1 of 5 groups as follows; A: control, B: CdCl2 group, C: QE + CdCl2 group, D: 
CdCl2 + QE group, and E: CdCl2/QE group. Group A rats were orally administered 0.2 ml of 
2% DMSO/day (vehicle), group B rats received CdCl2 (5 mg/kg b.w./day), group C rats were 
pretreated with QE (20 mg/kg b.w./day) 6 hrs before CdCl2 (5 mg/kg b.w./day) administration, 
group D rats were pretreated with CdCl2 (5 mg/kg b.w./day) 6 hrs before QE (20 mg/kg b.w./
day) administration, while group E rats were treated with CdCl2 (5 mg/kg b.w./day) and QE 
(20 mg/kg b.w./day) simultaneously. Cadmium chloride and quercetin were dissolved in 2% 
DMSO and administered per day for 14 days. Results show significant increase (p<0.001) in 
the concentrations of total cholesterol and triacylglycerol in groups C and D compared to the 
cadmium chloride untreated group, respectively. There were marked increase in the level of 
high density lipoprotein in groups C and D. However, the concentration was only significant 
in the quercetin-treated group relative to cadmium chloride-untreated group. Our findings 
suggest that quercetin possessed a hypolipidemic activity on rats exposed to cadmium at 5 
mg/kg b.w./day.

Keywords: hypolipidemia; nutraceutical; cadmium
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Piper sarmentosum Roxburgh or locally known as kaduk is a terrestrial herb with various 
pharmacology potentials. Two phenylpropanoid isomers, alpha- and beta-asarone reported 
from the plant were documented as toxic substances for human consumption. The aim of 
this study is to optimize the asarones extraction using supercritical fluid extraction of carbon 
dioxide (SCCO2). A Box-Behken experimental design was developed for optimization 
using three parameters: pressure (80-150 bar), temperature (40-60 °C) and extraction time 
(30-120 mins). The SCCO2 residue was re-extracted with ethanol and the extract (PSRE) 
was compared with P. sarmentosum ethanol (PSE) extract for total phenolics and flavonoids 
contents. Multiple regression analysis indicated that pressure has a major linear effect on 
asarones yield, whilst temperature and extraction time have lesser impact. However, the 
interaction effect of pressure-temperature and pressure-extraction time was significant for 
both asarone isomers. The optimal alpha- and beta-asarone yield (16.04% and 3.17%) was 
obtained at 108 bar, 50 °C and 75.54 mins. Alpha-asarone in PSRE was reduced to 0.05% ± 
0.0002 whereas beta-asarone was not detected. Total phenolics and flavonoids in PSRE were 
significantly enhanced (p < 0.001) as compared to PSE. It can be concluded that SCCO2 at 
aforementioned parameters is a simple and suitable method for the selective extraction of 
asarones from P. sarmentosum leaves with enhanced total phenolic and flavonoids properties 
for production of food and nutraceutical products.

Keywords: supercritical fluid extraction; asarone; Piper sarmentosum; Box-Behnken
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β-Carboline is a useful building block in synthetic organic chemistry and a basic skeleton 
of numerous bioactive compounds. Although this class of tricyclic alkaloid proved to have 
superior pharmacological profile and a range of action in various biological systems both 
in vitro and in vivo, there is little information on their antioxidative potential. In an effort 
to explore their structure-antioxidant activity relationships, several β-carboline derivatives 
containing phenolic moieties (4a-e) were designed, synthesized and characterized using 
spectroscopic methods. Their in vitro antioxidant capacities were examined by scavenging 
of stable 2,2-diphenyl-1-picrylhydrazyl free radicals (DPPH.) and ferric reducing-antioxidant 
power (FRAP) assay. The results showed that phenolic compounds 4a-e possessed higher 
radical scavenging activity than well-known synthetic antioxidant, BHT. The most potent 
phenolic compound 4a showed better ferric-reducing ability in comparison with BHT. The 
insertion of organic phenols in a simple β-carboline structure produced new derivatives with 
improved antioxidant capacity in comparison to β-carboline precursor 2, thus a precondition 
for promising antioxidant activity of these compounds. 

Keywords: β-carboline; phenolic; antioxidant; DPPH radical; ferric-reducing
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Medium pressure liquid chromatography and semipreparative high-performance liquid 
chromatography, followed by recycling high-performance liquid chromatography, were used 
for the isolation and purification of oligostilbenes from the acetone extracts of Dipterocarpus 
semivestitus and Neobalanocarpus heimii. Two stilbene dimers, ε-viniferin and cis-ε-
viniferin, and a stilbene trimer, cis-miyabenol C were isolated from D. semivestitus. A trimer, 
ampelopsin C, and two tetramers, hemsleyanol D and isohopeaphenol, were isolated from N. 
heimii. The purities of the compounds were determined by an ultrahigh-performance liquid 
chromatography. 

Keywords: Dipterocarpaceae; Dipterocarpus semivestitus; Neobalanocarpus heimii; 
oligostilbenes; recycling HPLC
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Centella asiatica, known as pegaga is a medicinal plant native to Southeast Asian countries 
including Malaysia. C. asiatica has been identified to exhibit antiulcer, antitumor, anti-
inflammatory, antioxidant and antifungal activities as well as wound healing properties. C. 
asiatica was also reported to protect brain against neurodegenerative disorders by reducing 
α-synuclein accumulation and expression in Parkinson’s disease, as well as inhibition of 
amyloid plaque formation and inhibition of enzymes in Alzheimer’s disease. The biological 
activities of C. asiatica have been attributed to the presence of major triterpene derivatives 
including asiaticoside, asiatic acid and madecassoside. In order for these compounds to 
be clinically effective as therapeutics, they need to be able to cross the blood-brain barrier 
(BBB). Almost 100% of large molecule neurotherapeutics and 98% of small molecule 
compounds never reached the market due to their incapability to cross the BBB. Thus, BBB 
is frequently considered as the bottleneck of successful development of central nervous 
system (CNS)-acting drugs. This study was conducted to explore the capability of C. asiatica 
compounds, including asiaticoside, asiatic acid and madecassoside to cross the BBB using 
in vitro BBB model from primary brain endothelial cells. Asiaticoside, asiatic acid and 
madecassoside showed capability to cross the BBB with apparent permeability (Papp) of 
70.61±6.60, 53.31±12.55 and 50.94±10.91 x10-6 cm/s respectively. We found no evidence of 
tight junction disruption in the presence of the compounds. In conclusion, we reported for the 
first time that C. asiatica compounds exhibited high capability to cross the BBB comparable 
to CNS drugs, and therefore warrant further development as therapeutics for the treatment of 
neurodegenerative diseases. 
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Dipterocarpus semivestitus belongs to the family of Dipterocarpaceae. This family consists of 
695 species of mainly tropical lowland rainforest trees but there are only 157 species reported 
in Malaysia. D. semivestitus, locally known as ‘keruing padi’ or ‘keruing dadih’, is endemic 
to Peninsular Malaysia and Sumatera. The current distribution of this plant species is only in 
freshwater swamp forest in UiTM Kampus Seri Iskandar, Perak. Oligostilbenes are the major 
chemical constituents present in dipterocarpaceous plants thus making them as good chemical 
marker for the family. More than 400 polyphenolic oligostilbenes have been discovered 
and they are mostly in the form of resveratrol dimers, trimers and tetramers. The study will 
provide the body of knowledge of oligostilbenes in D. semivestitus since the literature of this 
species is limited. This study focus on the isolation of oligostilbenes from MeOH extract of 
D. semivestitus leaves using high performance liquid chromatography (HPLC). Two trimers, 
miyabenol C, α-viniferin and a tetramer, veticaphenol A were isolated using HPLC and 
purified using recycling HPLC. The structures of the phenolic constituents were identified 
using spectroscopic methods and by comparing their 1H-NMR spectral data with previously 
reported data.

Keywords: Dipterocarpaceae; Dipterocarpus semivestitus; oligostilbenes; HPLC
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Salacca zalacca (Gaertn.) Voss (salak fruit or snake fruit) is a species of palm tree native to 
Southwest Java and North Sumatra in Indonesia. It is known as one of the exotic fruits in 
Malaysia. It has a reddish-brown scaly skin with pleasant pineapple, pear and banana-like 
aromas. Due to its pleasant aroma, S. zalacca has potential in perfumery and pharmaceutical 
industries. The volatile aromas of plants are usually extracted by conventional extraction 
methods such as steam distillation and solvent extraction methods. These methods are 
laborious, have incomplete extraction process, require long extraction time, and produced 
a lot of toxic chemical wastes. New extraction technique introduced by the researcher to 
overcome these limitations is supercritical carbon dioxide extraction method (SC-CO2). This 
technique is available to extract the volatile aroma of the plants. It is rapidly gaining attention 
due to its superior benefits compared to the conventional extraction methods. It is considered 
as a green extraction technique because it is renewable, produces little to no toxic wastes 
and has short extraction time. In this study, S. zalacca were extracted by steam distillation, 
solvent extraction and SC-CO2. Steam distillation was not a suitable extraction method for 
S. zalacca as it produced inorganic compound. The percentage yields of SC-CO2 samples 
were higher (10 MPa, 30 oC: 0.2704 %; 25 MPa, 50 oC: 0.3634 %; 40 MPa, 70 oC: 0.2635 %) 
than the hexane (0.0511 %) and dichloromethane (0.1358 %) extractions but lower than the 
diethyl ether (0.5692 %) solvent extraction. SFE has shorter extraction time and produced 
little chemical waste compared to solvent extraction methods. GC-MS analysis of the extracts 
from both extraction methods should be conducted to identify and compare the volatile aroma 
constituents present in solvent extraction extracts and SFE extracts. 

Keywords: supercritical carbon dioxide; steam distillation; solvent extraction; volatile aroma
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Crescentia cujete has been traditionally used to treat various types of ailments and diseases. In 
this study, antioxidant capacity and total phenolic content in fruit, leaves and bark of C. cujete 
were investigated. The antioxidant activities of water and ethanolic extracts of C. cujete were 
measured using 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay while the total phenolics of the 
extracts were estimated using Folin-Ciocalteu reagent. Results revealed that the ethanolic 
extract of leaves and bark had higher value of scavenging activities as compared to the water 
extracts while the fruit showed the highest scavenging activity in water extract. The results 
of the study also show that leaves of C. cujete exhibited the highest scavenging activity and 
total phenolic content compared with bark and fruits. Findings from the present study indicate 
promising perspectives for exploration of phenolic profiles and other bioactive compounds in 
ethanolic extract of C. cujete leaves. Further study may be conducted to assess and compare 
the antioxidant activity of C. cujete using different assays. 
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PA17



INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

140

Isolation and Quantification of Flavonoids from Leaves of Moringa oleifera Lam. and 
Its Antioxidant Activity 

 
Norazah Basar*1, Nurshahira Mohd Rozi1

1Department of Chemistry, Faculty of Science, Universiti Teknologi Malaysia, 
81310 UTM Johor Bahru, Johor, Malaysia

*Corresponding author: norazahb@utm.my
 

Moringa oleifera Lam. (M. oleifera) which is also called “pokok kelor” is known to be a rich 
source of flavonoids. Three flavonoids known as isoquercetin, quercetin and kaempferol were 
isolated from the ethanolic extract of M. oleifera leaves. The compounds were elucidated 
using spectroscopic methods. In a separate study, the different extraction methods of ethanolic 
extract including cold maceration, soxhlet, ultrasound-assisted by water bath and ultrasound-
assisted by probe as well as solid phase extraction were done. The extracts were subjected to 
qualitative and quantitative analysis to determine the phytochemicals present in M. oleifera 
leaf. Qualitative analysis on the extracts showed that M. oleifera contains flavonoid, tannin, 
alkaloid, phenol, steroid, quinone and coumarin. The result of quantitative analysis was 
obtained by screening the ethanolic extract for antioxidant activity using 2,2-diphenyl-1-
picrylhydrazyl (DPPH) assay, 2,2’-azino-bis(3-ethylbenzothiozoline-6-sulfonic acid) and 
ferric reducing antioxidant power (FRAP) assay. Extract from Fraction 2 of solid phase 
exhibited highest antioxidant activity using DPPH, 2,2’-azinobis(3-ethylbenzothiozoline-6-
sulfonic acid) and   FRAP assay with IC50 of 35.81 µg/mL, IC50 of 41.58 µg/mL and FRAP 
equivalent of 91.36 mM, respectively. Moreover, the extracts were further analysed using a 
reversed phase high performance liquid chromatography (HPLC) to quantify the contents 
of isoquercetin, quercetin and kaempferol. Quantification of isoquercetin, quercetin and 
kaempferol were found higher using solid phase extraction with 7.98%, 0.86% and 1.11% in 
w/w%, respectively. The validated HPLC method was effective and practical for quantification 
of isoquercetin, quercetin and kaempferol in M. oleifera leaf extracts. 

Keywords: Moringa oleifera, flavonoid, antioxidant, RP-HPLC
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Secondary metabolite production of fungi can be modified by different approaches, 
including culture-dependent, epigenetic modification and genome-based methods. In this 
study, the production of secondary metabolite was explored in the presence of epigenetic 
modifiers. The objective of the study is to apply multivariate analysis to determine the most 
effective media combinations of various types of fungi. The epigenetic modifiers used in 
this study were HDAC inhibitors, namely valproic acid (VA), suberoylanilide hydroxamic 
acid (SAHA) and sodium butyrate (SB); and DNA methyltransferase inhibitors, including 
S-adenosylhomocysteine (SAH) and 5-azacytidine (5-azaC). Five soil fungi were selected 
from AuRIns’ culture collection. Fungi were grown in 96-well microtiter plates with potato 
dextrose broth (40%, 70% and 100% strength) supplemented with epigenetic modifiers at 
three different concentrations (0.1 mM, 0.01 mM and 1 mM). The cultures were fermented at 
28 °C and then extracted using solid phase extraction. The resulting extracts were subjected to 
high performance liquid chromatography (HPLC) analysis. The data (1440 chromatograms) 
were exported from the chromatograph as a table of peak areas versus retention time. The 
baseline and background  were corrected before submitting the data for multivariate analysis 
which use the cluster analysis technique via Matlab®.

Keywords: epigenetic modifiers; secondary metabolites; multivariate analysis
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Type 2 diabetes mellitus (T2DM) is a major health problem which involves metabolic 
disorder and considered as a worldwide epidemic.  Prolonged use of the most common anti-
diabetic drug, the α-glucosidase inhibitor   can have several side effects such as flatulence, 
diarrhoea and hepatotoxicity. In order to find new potential lead compounds, a series of 17 
novel 2-(4-(6-chlorobenzo[d]thiazol-2-yl)benzoyl)-N-phenylhydrazine-1-carbothioamide 
compounds (5a-q) were synthesized by the reaction of benzothiazole and benzyl 
isothiocyanates. These derivatives were screened for their α-glucosidase enzyme inhibition 
assay and the results show all derivatives exhibited excellent inhibitory activities with IC50 
values range between 2.17 – 19.20 μM compared to standard acarbose (IC50 = 731.43±4.08 
μM). These findings indicate the importance of benzothiazole skeleton which can constitute 
the core structure of α-glucosidase inhibitor. The synthesized compounds were characterized 
using proton nuclear magnetic resonance (1H-NMR), carbon-13 nuclear magnetic resonance 
(13C-NMR), Fourier transform infrared spectra (FTIR) and mass spectrometry (MS). 

Keywords: α-Glucosidase; benzothiazole; anti-diabetic
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Goniothalamus spp. are well known for their active constituents and widely used by 
local communities in treating various diseases. Phytochemical studies on Goniothalamus 
parallelivenius resulted in the isolation and characterization of various cytotoxic styryl-
lactones and their derivatives and alkaloids with interesting biological activities.  Some 
of the important styryl-lactones derivatives isolated include dehydrogoniothalamin, 
5-acetoxygoniothalamin, goniothalamin, 5-hydroxygoniothalamin, goniotriol, goniodiol, 
goniofufurones, goniofupyrones, goniothalenol and cardiobutanolide. All the isolated styryl-
lactones and their derivatives showed interesting biological activity especially cytotoxicity 
on various human tumour cell lines. The most active compounds especially goniobutenolide 
and goniotriol showed strong activity with ED50 values less than 20 µg/mL towards P388, 
WEH1164, THP-1, MOLT4, HeLa, MCF7 and A-549. 

Keywords: Goniothalamus parallelivenius; styryl-lactone; alkaloids; biological activities
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Chitosan-Methacrylic Acid-Nisopropylacrylamide (Cs-MAA-NIPAM) copolymer hydrogel 
were crosslinked with methylbisacrylamide (MBA) by free radical copolymerization method 
in aqueous media at 70°C. The influence of MBA as a crosslinker toward non-isothermal 
degradation kinetic and lifetime has been investigated by Thermo Gravimetric Analysis (TGA) 
under nitrogen purge at 5, 10, 15, and 20 °C min-1. The kinetic was evaluated by Flynn-Wall-
Ozawa (F-W-O) and Kissinger, while solid state evaluated by Coats-red fern methods. The 
apparent activation energy, (Ea) evaluation data owned from by F-W-O and Kissinger were 
adhere to each other. Coats-red fern was resulted solid state mechanism of three-dimensional 
diffusion, D4 (Cs-MAA-NIPAM hydrogel series) and one-dimensional diffusion, D1 (pure 
Cs) which tested at 20 °C min-1 in an atmosphere of nitrogen. To adapt to this contrast, the 
cross-linking effect contributed to strengthen the hydrogel chain while showed the greater 
Ea value. Further increase thermal stability and improve lifetime of Cs-MAA-NIPAM-MBA 
hydrogel as carrier in drug delivery system. 

Keywords: chitosan hydrogel; crosslinked; thermal stability; activation energy (Ea); lifetime
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Oxadiazoles are class of heterocyclic aromatic compounds of the azole 
family; which is derived from furan by replacing two methylene groups  
(-CH=) with two pyridines typed nitrogen (-N=). There are four isomers of oxadiazoles; 
1,3,4-oxadiazole (1), 1,2,4-oxadiazole (2), 1,2,3-oxadiazole (3) and 1,2,5-oxadiazole 
(4). However, 1,3,4-oxadiazole (1) has become an important construction motif for the 
development of new natural products analogue and reported as drugs. Among oxadiazole 
derivatives, 1,3,4-oxadiazolin-2-thiol(thiones) have received a great deal of attention in 
heterocyclic chemistry as versatile intermediates since the thiol group on oxadiazole ring 
undergoes nucleophilic substitution reactions readily. The structure of the new oxadiazole 
derivatives were characterized and confirmed by the elemental and mass spectral analyses as 
well as 1H NMR spectroscopic data. Molecular docking analysis was performed to get better 
insight into mechanism of action of oxadiazoles. 

Keywords: oxadiazole; heterocyclic compounds; 1,3,4-oxadiazole-thiol
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The preliminary phytochemical investigation showed that the major components isolated from 
Endiandra kingiana Gamble (Lauraceae) exhibited potency as an inhibitor of α-glucosidase, 
which prompted its chemical investigation. Two groups of cyclic polyketides were isolated 
and characterized; the endiandric acid series and the kingianin series. Eight new endiandric 
acid analogues (kingianic acids A-H) and three new kingianin analogues (kingianin O-Q) were 
isolated and structurally elucidated. Their structures were established based on extensive 1D- 
and 2D-NMR analyses in combination with HREIMS experiments. The major compounds 
were tested on α-glucosidase inhibitory effect. 
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The issue of controlling the rate and extent of drug release from its formulation can be 
approached by using biopolymer to coat drug carriers. In this work, layered zinc hydroxides 
(LZH) intercalated with salicylic acid (LZH-SA) drug carrier is coated with starch, a natural-
origin polymer to highlight the effects of the biopolymer coating towards the drug release 
properties. Layered zinc hydroxides (LZH), a two-dimensional layered material was prepared 
and intercalated with salicylic acid (SA) via coprecipitation method at pH 7.0. Powder X-ray
diffraction patterns show the characteristic layered structure of the pristine LZH host and 
the LZH-SA carrier. Fourier-transform infrared spectroscopy spectra show that the SA 
anions were bonded to the LZH lattices and the starch coating was of physical interactions. 
The structural integrity of the nanohybrid was well-retained upon coating it with starch. In 
phosphate-buffered saline (PBS) medium, the SA anions in Starch/LZH-SA sample were 
completely released 6 times slower compared to that released from the non-coated sample. 
Kinetic study suggests that the drug anions were diffused from the surface and the interlayers 
and were exchanged with the phosphate ions in the PBS medium.
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Malaria remains one of the deadliest infectious diseases in the world, resulting in annual 
deaths of about one million people. The growing resistance to the existing antimalarial drugs 
has warranted the need to develop new classes of antimalarial agents. Natural products have 
contributed significantly to the current malarial treatment. Goniothalamus lanceolatus is 
an indigenous plant of Sarawak, Malaysia which is ethnomedically reputed to be useful to 
treat colds, fever, and cancer. The plant crude extracts have been previously documented as 
having in vivo antiplasmodial properties with dichloromethane (DCM) and hexane extracts 
of the stem bark exhibited the most potent and highest antiplasmodial activity. Thus, the aim 
of the present study was to further evaluate the ameliorative role of the DCM and hexane 
stem bark extracts of G. lanceolatus against Plasmodium berghei-induced tissue injury in 
mice. The plant extracts were administered intraperitoneally (i.p) as a single dose (30 mg/kg) 
starting 4 hours after infection. Histopathological examination of the liver, kidney and spleen 
revealed that treatment with DCM and hexane extracts of G. lanceolatus resulted with marked 
histological improvements with less accumulation of iron (haemosiderosis) in the liver and 
mild atrophy of the glomeruli with better preservation of the splenic architecture. This study 
shows that the DCM and hexane stem bark extracts of G. lanceolatus have an ameliorative 
effect and could offer protection against P. berghei-induced tissue damage. 
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The present study was conducted to profile the presence of selected individual phenolic 
compounds samples namely Citrus hystrix, Coriandrum sativum, Murayya koenigii, 
Polygonum minus, Ocimum basilicum and Anacardium occidentale) in three different 
fractions (free, soluble bound and insoluble bound) using optimized HPLC conditions with 
C6-Phenyl column. The concentrations of each compound were quantified by the calibration 
curves with R2=0.999. The results showed that caffeic acid, sinapinic acid, p-coumaric acid 
and gallic acid were the common phenolic acids found in all fractions. Caffeic acid was the 
main compound extracted from the free phenolic fraction of C. hystrix (87.34 ± 103.94 µg/g of 
extract), while sinapinic acid was found in the highest concentration in soluble and insoluble 
bounds (117.69 ± 10.19 and 25.89 ± 1.29 µg/g of extract), respectively.  In C. sativum, the 
highest concentration of caffeic acid was seen in the insoluble bound extract (461.41 ± 94.66 

µg/g of extract) (p< 0.05). For M. koenigii, sinapinic acid was the major compound detected 
in free phenolic extract and insoluble bound extract (271.17 ± 22.74 and 106.57 ± 5.79 µg/g 
of extract), respectively. Gallic acid was predominated in the soluble bound of P. minus 
extract (391.83 ± 37.43 µg/g of extract) with p<0.05. Highest concentrations of caffeic acid 
were found in all fractions of O. basilicum extract (soluble bound, insoluble bound and free 
phenolic: 442.60 ± 10.78, 342.21 ± 63.30  and 18.99 ± 0.42 µg/g of extract, respectively) with 
p<0.05. In conclusion, the hydroxycinnamic acid is dominated in the plant as compared to 
hydroxybenzoic acids.
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Resveratrol, a stilbene-based polyphenol, is known to be substantially beneficial for 
human health because of its significant roles as antioxidant agents. Its oligomers received a 
considerable chemical and biological interest because of their structural complexity as well 
as their wide array of bioactivities role and function including as an anti-oxidative agent. 
Based on previous report, only 17 oligomers from Dipterocapaceae have been studied for 
their antioxidant activities. In an attempt to explore new antioxidant leads, the stem bark 
of Dipterocarpus from Dipterocarpaceae family was extracted and purified to give 14 
oligostilbenes. The structures of the compounds were determined by comprehensive analysis 
of spectroscopic data including UV, IR, MS and NMR, after purification of individual 
compounds through a combination of chromatographic methods. The antioxidant activity 
was measured using four methods (Total Phenolic Content, DPPH, FTC and TBA). Fourteen 
compounds and crude extracts of Dipterocarpus verrucosus, Dipterocarpus crinitus and 
Dipterocarpus cornutus were screened for DPPH activity while only major compounds were 
screened using FTC and TBA methods in order to investigate the possible correlation between 
both assays. The crude extracts showed high percent in TPC, FTC, TBA and DPPH methods.  
The TPC values for the crude extracts are within the range of 331.54 – 482.31 mg/g GAE. 
In DPPH radical scavenging activity, the crude extracts displayed lower radical scavenging 
activity as compared to BHT and ascorbic acid. Nevertheless, D. verrucosus and D. cronutus 
demonstrated a significant free radical scavenging ability with IC50 values of 80 and 210 
µg/mL, respectively. Both species also showed low absorbance values, which indicated a 
high level of antioxidant activity in FTC method. D. verrucosus, D. cornutus and D. crinitus 
extracts exhibited antioxidant potential in TBA method with percent inhibition of 88.64 %, 
99.13 % and 95.02 %, respectively, as compared to vitamin E which has a percent inhibition 
of 83.23 % at a final concentration of 0.02% w/v. Evaluation on compounds indicated that 
resveratrol, diptoindonesin E, 4-methoxygallocatecatechin, ampelopsin A and scopoletin 
possessed IC50 values between 75-450 µg/mL in the DPPH assay. The results suggest that 
oligomer resveratrol from Dipterocarpus are potential sources of natural antioxidants.
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In this study, honey was used as an additive in producing precipitated calcium carbonate 
(PCC) because it contains fructose and glucose. Six experiments with different concentrations 
(°brix) of honey were carried out in the laboratory. The six different concentrations of honeys 
employed in this study were 9, 10, 11, 12, 13 and 14 °brix. PCC was produced by carbonation 
process in this study. The PCC produced were analysed by using X-ray diffraction (XRD) for 
mineral phase, X-ray fluorescence (XRF) for elemental oxides, zetasizer for particles size and 
field emission scanning electron microscope (FESEM) for morphology. 

Keywords: precipitated calcium carbonate; honey; carbonation
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Hibiscus sabdariffa, or commonly known as roselle, is a tropical wild plant belonging to 
Malvacea family. Its calyces or flower pods are mainly consumed as tea. The plant is rich in 
polyphenols with anthocyanins as the principal compounds that give rise to its distinctively red 
color. The beneficial effects of anthocyanins on human health have been studied widely. In the 
present study, H. sabdariffa calyces were collected from 12 locations in Peninsular Malaysia 
and twelve anthocyanins were identified by using UHPLC. By performing statistical analysis 
(unsupervised method), anthocyanin compositions from different locations were studied. All 
samples fell into two different groups, respectively, on the basis of their anthocyanin profiles. 
Principal component analysis (PCA) was used to define both similarities and differences 
among twelve roselle calyces obtained from various cultivation areas in Peninsular Malaysia. 
The first principal component (PC1) accounted for 46% and PC2 for 23% of the total variance, 
with cumulative variance of 63%. Cluster analysis divided roselle into two groups: Group A 
and B. In general, samples from Group A (Luat, Padang Tara, Tebu Hitam, Sik, Desa Murni 
and Batu Pahat A) had a higher anthocyanin contents, whilst Group B (Sabak Bernam, Sg 
Ular, Setiu, Mersing, Lembah Bidong and Batu Pahat B) was more heterogenous and had a 
lower anthocyanin contents in general.

Keywords: Hibiscus sabdariffa; anthocyanins; PCA
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Etlingera elatior, commonly known as ‘bunga kantan’, is widely used in various food 
preparations. The flowers of E. elatior are traditionally used to alleviate the symptoms of 
diabetes and hypertension as well as for the treatment of postpartum flatulence. E. elatior takes 
about 12 months to start flowering. There are 10 principal growth stages of E. elatior from 
Stage 0 to Stage 9. In order to understand the chemical changes in the aroma of the flowers 
of E. elatior, the flowers at stage 5 (inflorescence emergence), stage 6 (flowering) and stage 9 
(beginning of dormancy) are selected for analyses. The flowers of E. elatior at maturity stages 
5, 6 and 9 were bought from the local market in Shah Alam. The flowers were cleaned, cut into 
small pieces and extracted using hydrodistillation. The essential oils were analyzed using GC-
MS and the mass spectra obtained were matched with those from pre-installed NIST library. 
The essential oils of the flowers of E. elatior at three different stages are mainly dominated 
by oxygenated monoterpene hydrocarbons followed by monoterpene hydrocarbons. As the 
flower matures, the composition of oxygenated monoterpene hydrocarbons increases while 
the composition of monoterpene hydrocarbons decreases. 1-Dodecanol and dodecanal are the 
major compounds of the essential oil of E. elatior at stage 5 and 6 while cyclododecene is the 
major compound of the essential oil of E. elatior at stage 9. It is postulated that 1-dodecanol 
loss water molecule and cyclize to form cyclododecene as the flowers reach the dormancy 
stage.
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The genus Beilschmiedia (Lauraceae) comprises nearly 250 species and is abundant in 
tropical Asia and Africa. It has been used as traditional medicine for uterine tumours, 
rubella, female genital infections and rheumatisms. The leaves and stem bark extract of 
B. penangiana were screened to evaluate their antioxidant, tyrosinase, lipoxygenase, and 
acetylcholinesterase activities. Evaluation of antioxidant activities were tested against 
DPPH, ABTS, and total phenolic content (TPC) assays. Tyrosinase and lipoxygenase 
inhibitory activities were analysed using mushroom tyrosinase and lipoxygenase enzymes, 
respectively, while acetylcholinesterase activity is tested against acetylcholinesterase (AChE) 
enzyme. The methanol stem bark extract showed the highest phenolic content (176.8 mg 
GAE/g), DPPH free radical scavenging (IC50=95.5 μg/mL), ABTS (IC50=124.8 μg/mL), and 
lipoxygenase inhibitory activity (I: 46.3%). On the other hand, the ethyl acetate stem bark 
extract revealed the highest percentage inhibition on tyrosinase activity (I: 83.2%), while 
methanol leaves extract showed percentage inhibition of 69.4% against acetylcholinesterase 
activity. Phytochemical investigation of the leaves of B. penangiana resulted in the isolation 
of β-sitosterol, β-sitostenone, lupeol, lupenone, and taraxerol. Their structures were identified 
by spectroscopic analysis and comparison of their spectral data with those reported in the 
literature.

Keywords: Beilschmiedia; antioxidant; tyrosinase; lipoxygenase; acetylcholinesterase
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Gynura species is a type of perennial plant which is endemics to Asia continent and it has 
been cultivated as ornamental plant and grown as food. Many Gynura species have been 
claimed to have beneficial effects on health and they are consumed as an alternative to 
reduce the occurrence of certain diseases. Previous findings have reported Gynura species 
consist of essential polyphenols as its main metabolite. However, in terms of its polyphenols 
content, there are no comparison has been made between different Gynura species. Therefore, 
evaluation of polyphenols content was carried out using total phenolic content (TPC) on G. 
procumbens, G. pseudochina, G. divaricata and 2 lines of G. bicolor (Lines 1 & 2) which 
were grown under standardized condition. Based on TPC analysis, G. bicolor with lanceolate 
leaf (Line 1) was found to have higher amount of polyphenols in 100% methanol extract 
and in both 50% methanol extract with alkaline (pH 9) and acidic (pH 5) water mixture. 
Meanwhile, TPC analysis on water extract has shown that G. procumbens gave the highest 
amount of water soluble polyphenols. In conclusion, TPC analysis suggested different Gynura 
species have different types of polyphenols.
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Repetitive traumatic brain injury (RTBI) has gained much attention in this decade, especially 
in contact sport athletes and military personnel. This injury is correlated with early 
neurodegenerative changes that is marked with the increased of tau protein. Turmeric extract 
(TE) is a well-known anti-inflammation and antioxidant that decreases tau protein expression 
in neurodegenerative disease. The aim of this study was to demonstrate the effect of TE on 
tau protein level after RTBI. Forty Sprague Dawley mice were divided into four groups, i.e. 
negative sham control group, control group, and two treatment groups. A weight drop model 
was used by applying a 40-gram mass that was dropped from 1 meter height onto the vertex 
of the head, with total frequency of 12 times, divided into 4 days (day 0, 1, 3, and 7; 3 traumas 
on each day). TE was given to all treatment groups with 500 mg/kg BW doses once daily. 
The first treatment group had pretreatment TE extract, given from seven days prior to first 
trauma and continued along the trauma protocol days. The second treatment group had TE 
for seven days after the last trauma. Tau protein level was measured on brain and serum using 
ELISA method. There was significant reduction of tau protein level in pretreatment group, 
either in serum or brain. There was no significant tau protein level different between the 
second treatment group and control group. This study provides the evidence of the role of 
pretreatment TE in RTBI. 
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Dengue is a health threat caused by the flavi-virus which is mosquito borne and endemic 
in the tropical regions including Malaysia. Incidence rate for dengue fever increased from 
357.49/100,000 population (2014) to 392.96/100,000 population (2015) and continues to 
grow. There are no antiviral nor effective vaccines available. Several medicinal plants have 
reported antiviral activities. In this study, the root water extract of Eurycoma longifolia Jack 
(EL) of varying concentrations were tested for anti-viral activity post viral adsorption of 1 
hour to Vero cell line and incubated with extract for 2 days. Antiviral activity (IC50) was 33.84, 
33.55, 58.35 and 119 µg/mL for DENV-1, DENV-2, DENV-3 and DENV-4 respectively. The 
SI values determined as the ratio of cytotoxic concentration (CC50) to inhibitory concentration 
(IC50) was the highest for DENV2 at 28.9. The dengue virus (DENV) replication measured by 
qRT-PCR showed a reduction of 100% for DENV-1, DENV-2, DENV-3 and 80% for DENV-
4 at day 2. In the in vivo AG129 mouse model, the only validated model at this time to 
investigate dengue inhibitory candidates, two groups of mice (n=6), one control and the other 
dosed with 100 mg/kg EL extract twice daily, were challenged with a lethal dose (~1x105 
PFU per mouse) of DENV-2. A lower weight reduction, 30% lower viral load and 12% higher 
platelet in the extract group compared to the control at day 6, was observed. The extract of 
E. longifolia has anti-dengue properties and improves platelet counts to potentially be a two-
pronged approach in treating dengue fever (Patent No. PI2016702017).

Keywords: dengue; Eurycoma longifolia; anti-viral 
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In Malaysia, O. stamineus is prepared as tea from the leaves to improve health and for 
treatment of kidney bladder inflammation, gout and diabetes. However, there is no safety 
data available on male fertility. A dose-response study was designed to assess effects of 
standardized O. stamineus aqueous extract on fertility in adult male Sprague Dawley rats. 
Healthy adult male rats were randomly assigned and treated with 250, 500, 1000 and 2000 
mg/kg/day of the extract via oral gavage for 60 days. Animals were observed for clinical 
signs and measured for body weight gain, food and water consumption. Male rats were mated 
with healthy female rats for determination of reproductive performance. Blood samples were 
collected for hematological analysis. Vital organs including reproductive organs weight, 
sperm concentration and morphology were evaluated in each experimental group. All animals 
were survived and did not show toxicity clinical signs throughout the study. No significant 
changes on food and water uptake, body and organs weight in treated and control groups. The 
number of implantation, resorptions and lives fetuses was not statistically significant. Similar 
findings were observed in sperm concentrations and morphology in all groups. The results 
indicated that the standardized aqueous extract of O. stamineus did not cause toxicity effects 
on fertility. The study no-observed-adverse effect level (NOAEL) for male fertility toxicity 
was 2000 mg /kg body weight/day by the oral route.
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Gout is caused by abnormal high level of uric acid in the bodies resulting from the deposition 
of urate crystals. Uric acid is the end product of purine metabolism; xanthine oxidase 
catalyzes the oxidation of hypoxanthine and xanthine to uric acid. Allopurinol, an effective 
anti-hyperuricemic agent has limited clinical usage due to its adverse reactions. Therefore, 
it is very urgent to search for better phytochemicals, which possess ability as an anti-
hyperuricemic agent. In the present study, hydromethanolic extract of red and green sessile 
joyweed, Alternanthera sessilis was evaluated for its in vitro xanthine oxidase inhibitory 
potential. Enzyme kinetics was carried out using Lineweaver-Burk plots using xanthine as 
substrate. Methanolic extracts of green sessile joyweed showed higher xanthine oxidase 
inhibition compared to red sessile joyweed. The IC50 of xanthine oxidase inhibitory activity 
for green sessile joyweed was 557.77 ± 56.47 µg/mL. The mode of inhibition for red and 
green sessile joyweed was uncompetitive and non-competitive, respectively. The potential 
of green sessile joyweed as a source of natural xanthine oxidase inhibitor in the treatment of 
hyperuricemia or gout have been reported for the first time. Further study to characterize the 
bioactive compounds that are responsible for the xanthine oxidase inhibitory activity of the 
green sessile joyweed is recommended. 

Keywords: xanthine oxidase inhibitor; hyperuricemia; green sessile joyweed; red sessile 
joyweed; mode of inhibition
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Xanthones attract great interest of researchers due to their broad pharmacological 
activities, which are depending on the type of substituents and their relative position 
attached to the xanthone analogue. Hydrophobic group is proven to be beneficial in anti-
cholinesterase activity. Thus, it led to our interest in designing and synthesizing a series 
of new xanthone derivatives with different alkyl substituents attach to the oxygen atom 
at C-3 position of 3-hydroxyxanthone. Allylation was performed where allyl bromide 
was mixed with 3-hydroxyxanthone and potassium carbonate in acetone with constant 
stirring under reflux for hours. Then, the reaction mixture was extracted with chloroform 
and purified using chromatography techniques and recrystallization. Five new alkylated 
xanthones, namely, 3-isobutoxy-9H-xanthen-9-one, 3-(isopentyloxy)-9H-xanthen-9-one, 
(S)-3-(2-methylbutoxy)-9H-xanthen-9-one, 3-((4-methylpentyl)oxy)-9H-xanthen-9-one 
and 3-(2-ethylbutoxy)-9H-xanthen-9-one were successfully synthesized. The structures of 
these xanthones were elucidated by mass spectrometry (MS), nuclear magnetic resonance 
(NMR) and Fourier transform infrared (FTIR). The assignment of 13C and 1H of the xanthone 
skeleton are comparable to the spectral data of 3-hydroxyxanthone and additional substituents 
peaks were observed in NMR spectrum indicating that those side chains were successfully 
substituted to C-3 position of 3-hydroxyxanthone. These new xanthones will be evaluated for 
anti-cholinesterase activity in order to search for lead compounds to be further developed into 
alternative cholinesterase inhibitors in near future.

Keywords: alkyl substituent; allylation; 3-hydroxyxanthone
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Knee osteoarthritis (OA) is one of the important causes of chronic disability in old age. 
Channa striatus (CS) is a freshwater fish traditionally used for promoting wound healing 
and pain management. Since inflammation is an important mechanism of knee OA, the aim 
of this study is to access the levels of serum inflammatory markers and cartilage oligomeric 
matrix protein (COMP) on oral CS administration versus glucosamine sulphate (GS) and 
placebo on knee OA patients. A randomized double blind placebo controlled three-arm  trial 
was conducted comparing oral administration of CS extract (500 mg/day), GS (1500 mg/
day) and placebo (cornstarch 250 mg/day) for 6 months intervention period in the total of 
one hundred and eleven knee OA patients. Blood samples were collected at baseline and 
after 6 months post treatment in these patients and analyzed for serum inflammatory markers 
[Cyclooxygenase-2 (COX-2) and Prostaglandin E2 (PGE2)] and COMP. Data with p<0.05 is 
considered as statistically significant. CS 500 mg/day and GS significantly reduced serum 
inflammatory marker COX-2 compared to placebo (p<0.05). There was no significant 
difference among the treatment groups for serum COMP and serum PGE2. From this study, we 
concluded that CS and GS have reduced the inflammatory cytokine COX-2 but no significant 
difference observed in PGE2 and COMP levels among the three groups. Based on the result of 
the current trial, it is suggested that further study using doses more than 500 mg/day as well 
as other inflammatory markers are warranted.
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Prolonged exposure to the sun’s ultraviolet (UV) rays is the major cause of skin damage 
that leads to skin aging. Skin aging, also known as photoaging, describes the clinical signs 
that include wrinkles, roughness, laxity and pigmentation. It has been suggested that UV 
irradiation promotes oxidative stress that is responsible for photoaging and topical treatment 
with various antioxidants can prevent or reverse the UV-induced photodamage. Centella 
asiatica (CA), locally known as Pegaga in Malaysia, contains abundant amount of natural 
bioactive substances that exhibit antioxidant properties. Previous studies have reported the 
beneficial effects of this herb in preventing photodamage when applied topically. Due to the 
high antioxidant content in the herb, the present study is conducted to investigate its effects 
on photodamage upon oral administration using an in vivo animal model exposed to synthetic 
UV rays. Groups of female hairless rats were fed with CA extracts at doses of 50, 250 or 
500 mg/kg body weight for 10 days. At days 7, 8, 9 and 10, the rats were irradiated with an 
ultraviolet light machine (Dermalight) at the intensity of trice of minimum erythema dose 
(MED). At the end of 10 days, skin analyses were carried out and skin biopsies were taken 
for histology.

Keywords: Centella asiatica; oxidative stress; photoprotection; UVB; photodamage
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Cameron Highland Montane Park (ChiMP) at the Hulu Bertam Forest Reserve is a highland 
botanical garden exhibiting a variety number of montane flora. In this study, the essential 
oils from four Litsea species (Lauraceae) were collected from ChiMP surroundings, isolated 
by hydrodistillation and characterized by GC-FID and GC-MS. The chemical profiles of all 
the species demonstrated a diverse array of monoterpenoids, sesquiterpenoids, hydrocarbons 
and carbon aldehydes. One of the Litsea species studied, identified as Litsea cubeba, was 
found to have 1,8 cineole and citral chemotypes from the leaf and fruit, respectively. All the 
other Litsea species remained unidentified (KAMP CH-0036, KAMP-CH-0040 and KAMP-
CH-0045) were mainly made up of n-decanal as the major constituent together with other 
sesquiterpenoids. Despite they may be of different species, the chemotype similarities or 
variations may be helpful towards chemotaxonomic identification of related species in the 
future. 

Keywords: Litsea; essential oils; chemotype
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The Carica papaya leaf juice has been clinically proven for its ability to increase the platelet 
count in thrombocytopenic dengue patients.  However, the effect of C. papaya leaf juice on 
dengue virus-induced vascular permeability is still unknown. This experiment was conducted 
to study the effect of C. papaya leaf juice oral treatment on the expression level of genes 
related to endothelial biology in the liver of AG129 mice infected with dengue virus. In order 
to establish the dengue mouse model, the AG129 mice were infected intraperitoneally with 
dengue virus (New Guinea C strain). Oral administration of 1000 mg/kg of freeze-dried C. 
papaya leaf juice was performed once a day starting from day 1 to day 3 post infection. On 
day 4 of post infection, the mice were euthanized and the liver tissues were harvested for 
RNA extraction. By using RT2 Profiler Arrays, the expression levels of 84 genes related to 
mouse endothelial biology were quantitated by RT-PCR. Dengue virus infections caused the 
upregulation of 14 genes and downregulation of 2 genes in the liver of AG129 mice.  As 
compared to dengue virus infected AG129 mice without treatment, monocyte chemoattractant 
protein 1 (Mcp-1/Ccl2) gene was upregulated while other genes such as intercellular adhesion 
molecule 1 (Icam1) and integrin beta 3 (Itgb3) were downregulated upon treatment with 
freeze-dried C. papaya leaf juice. In conclusion, this study has identified the initial evidences 
on the possible role of C. papaya leaf juice in the regulation of endothelial cell during dengue 
virus infections. 
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In vitro cytotoxicity screening is a useful tool for the discovery of new potential anticancer 
agents from natural products. The present study investigates the correlation between untargeted 
metabolites and cytotoxicity effects of methanol crude of A. uliginosa flower (locally known 
as ‘Pokok Getang’ or ‘Subang Nenek’) on human breast cancer MCF-7 cell. All metabolites 
were determined by gas chromatography-mass spectrometry (GC-MS) analyses and the 
resulting chromatograms were exported to R version 2.13.0 (2011-04-13) software for peak 
selection. The relationships among the metabolites and cytotoxicity effects were evaluated 
using orthogonal projection to latent structure-discriminant analysis (OPLS-DA) models 
in SIMCA13 software. The GC-MS data revealed the alkylamides are the major group of 
compounds in A. uliginosa flower. The inhibitory concentrations (IC50) of flower crude extract 
were 72.7 µg/mL and 62.9 µg/mL at 48 and 72 hours of treatment, respectively. The OPLS-DA 
model successfully discriminated the metabolites contributing to the cytotoxicity effects, in 
which both alkylamides; N-isobutyl-2E,6Z,8E-decatrienamide and N-isobutyl-2E,4Z,8Z,10E-
dodecatetraenamide were identified attributing significantly to cytotoxicity effects on human 
breast cancer MCF-7 cell line. Alkylamides are known to have inhibition activities towards 
cyclooxygenase-1 and -2 (COX-1 and COX-2) and 5-lipooxygenase that contributing to 
cancer and metastasis development. The proposed method of using multivariate data analysis 
method to evaluate GCMS chromatograms in combination with cytotoxicity effects was 
successfully applied to identify active biomarkers. Further research is needed to explore the 
potential mechanism of cytotoxicity effects of A. uliginosa flower.

Keywords: Acmella uliginosa; GC-MS; cytotoxicity; metabolomics; orthogonal projection to 
latent structure-discriminant analysis (OPLS-DA)
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Cisplatin is a chemotherapeutic agent widely used in treating several cancers. However, 
its usage is restricted due to its toxic effect on liver, which is seen in approximately 36% 
of cancer patients. Polygonum minus has high level of antioxidants, as well as terpenoids 
and phenolic compounds which contains several bioactive properties. The objective of this 
study is to investigate the effect of Polygonum minus essential oil (PmEO) on biochemical 
and histological changes in cisplatin-induced hepatotoxicity. Thirty male rats were divided 
into five different groups, control (C), cisplatin-treated (10 mg/kg) (CP), PmEO 100 mg/
kg (PmEO100), PmEO 200 mg/kg (PmEO200), PmEO 400 mg/kg (PmEO400). PmEO was 
given orally for 14 consecutive days. All animals except in the control group were injected 
a single dose of cisplatin (10 mg/kg) intraperitoneally (i.p) on the day 15.  All animals 
were sacrificed on the day 18. Liver enzymes and histology were evaluated. The level of 
transaminase enzyme was markedly increased following cisplatin injection. The PmEO200 
reduced the level of transaminase enzymes. Light microscopic study revealed that cisplatin 
caused hepatotoxicity manifested by cytoplasmic vacuolation of hepatocytes, congested blood 
sinusoids and increased number of Kupffer cells. However, these changes were minimized in 
the PmEO treated groups. Therefore, the PmEO has protective effect against cisplatin-induced 
hepatotoxicity. 

Keywords: chemotherapeutic agent; liver toxicity; Polygonum minus essential oil; cisplatin; 
liver enzyme
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Clinacanthus nutans is a medicinal shrub that has been increasingly used as an anti-viral 
regimen treatment in the form of water decoction or infusion. However, there are very 
few reports on phytochemical constituent studies focus on the polar fraction of this plant. 
Therefore, the aim of this study was to isolate and identify the phytochemical constituents 
present in the butanol fraction of the methanolic extract from the leaves of C. nutans. The 
butanol fraction was analyzed by LC-DAD-ESIMS/MS and twenty-eight compounds were 
tentatively identified including five types of apigenin derived compounds, two types of 
luteolin derived compounds, seven sulphur-containing compounds, three caffeoyl derived 
compounds and two other metabolites, named methyl 2-[cyclohex-2-en-1-yl(hydroxy)
methyl]-3-hydroxy-4-(2-hydroxyethyl)-3-methyl-5-oxoprolinate (137) and 3,3-di-O-
methylellagic acid (138). Identification of compounds from LC-DAD-ESIMS/MS data was 
supported by the literatures and MS databases. Subsequently, the fractionation and isolation 
of compounds from the butanol fraction were performed by various chromatography methods, 
including centrifugal partitioning chromatography (CPC), column chromatography and 
recycling high performance liquid chromatography (R-HPLC). Seven compounds including 
isoorientin (1), orientin (2), schaftoside (3), isovitexin (4), vitexin (5), clinacoside B (6) and 
clinamide E (7) were isolated from butanol fraction. The structures of the isolated compounds 
were characterized based on collections of physical, spectroscopic (NMR and MS) data as 
well as comparison with literatures. In conclusion, the present study successfully revealed the 
applications of LC-DAD-ESIMS/MS, various chromatography techniques and NMR analysis 
to identify and characterize the polar phytochemical constituents in the butanol fraction of the 
methanolic C. nutans extract.

Keywords: Clinacanthus nutans; Acanthaceae; LC-DAD-ESIMS/MS; NMR
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A new phenyl ethanone (1), two known sterols (2-3) and methyl benzoate (4) were succesfully 
isolated from Acanthaster planci collected from the East Coast of Peninsular Malaysia. The 
chemical structures of compounds 1-4 were deduced on the basis of extensive spectral data 
(1D and 2D NMR), MS and IR spectroscopy techniques; as well as in comparison the data 
with those reported in the literature. Compounds 1-4 were not toxic towards HepG2 cells and 
displayed as a potential peroxissome proliferator activated receptor (PPAR) ligand.  

Keywords: Acanthaster planci; PPAR-ligand; HepG2 cells
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Three species of Bruguiera which are B. gymnorrhiza (L.) Lam., B. parviflora (Roxb.) Wight 
& Arn ex. Griff and B. cylindrica (L.) Blume were collected from Kukup Island, Johor 
National Park, Johor. The study was carried out to evaluate the preliminary phytochemical 
groups includes hydrosable and condensed tannin, flavonoid, saponin, alkaloid, triterpenoid 
and steroid. The leaf and twigs of B. gymnorrhiza revealed the presence of flavonoid and 
steroid. Hydrosable tannin was only present in the leaf of this species. B. parviflora leaf and 
twig showed the presence of flavonoid, alkaloid, triterpenoid and steroid. Meanwhile, the 
leaf and twigs of B. cylindrica showed the presence of hydrosable tannin, flavonoid, alkaloid, 
triterpenoid and steroid. None of the above species indicated the presence of saponin. The 
antimicrobial activity of ethanolic extract of the leaf and twig of studied plant was evaluated 
against Staphyllococcus aureus ATCC 25923 (Sa2), S. aureus ATCC 33591 (Sa3), S. aureus 
ATCC 700699 (Sa7) and Escherichia coli ATCC 35218. Extracts of B. parviflora showed the 
highest antimicrobial activity against Sa2 and Sa3 (0.1563-0.3125 µg/mL). The antioxidant 
activity was evaluated using DPPH free radical scavenging assay. Among the three species 
studied, B. parviflora exhibited the highest percentage of inhibition (98.6±0.00 (leaf); 
98.5±0.10 (twig) and followed by B. gymnorrhiza (97.2±0.20 (leaf); 86.6±4.50 (twig)). 
These findings provided evidence that the chosen plants could be used as potential sources 
of antimicrobial and antioxidant agents that may use as an active ingredient in product 
formulation. 

Keywords: Bruguiera spp.; mangrove; antimicrobial; antioxidant; Rhizophoraceae
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An Arctic fungus identified as Phaeosphaeria sp. was isolated as an endophyte from the petals 
of Papaver dahlianum collected in Longyearbyen, Svalbard Island, Norway. From its culture 
on potato dextrose agar (PDA), five secondary metabolites were extracted and purified. 
These compounds were subjected to standard spectrometric analyses (UV, NMR, MS) and 
this led to the identification of three known compounds, namely clearanol C, annularin D 
and 3,8-dihydroxy-3-hydroxymethyl-8-methoxy-4,5-dimethyl-isochroman-1-one, as well as 
two new polycyclic polyketides, named svalbardines A and B. The latter two compounds 
were assigned molecular formulas C16H14O6 and C32H28O12, respectively. Svalbardine A is 
a new pyranochromene derivative, while svalbardine B possesses a novel spiro chromone-
oxanaphthalene skeleton. Due to the low proton to carbon ratio (0.9) in this molecule, a 
structure was hypothesised in spite the lack of heteronuclear multiple bond correlation 
(HMBC). Extensive tandem mass spectrometry (MSn) analyses in both (+) and (-) modes 
were then carried out on this compound and nicely supported the proposed structure. In this 
paper, the fragmentation scheme of svalbardine B will be detailed and arguments supporting 
this novel structure will be presented.

Keywords: psychrophiles; mass spectrometry; tandem mass spectrometry
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Interest has been recently rekindled in short chain fatty acids (SCFAs) with the emergence of 
prebiotics and probiotics aimed at improving colon and effect on obesity. It has been suggested 
that, body weight can be influenced by the producing short chain fatty acids (SCFAs), which 
are substrates for the host and induce the release of satiety hormones. The prebiotic effect 
of water soluble polysaccharide from Acacia senegal on the formation of SCFAs was tested 
using anaerobic, pH-controlled faecal batch cultures system inoculated with human faeces 
from obese donors to mimic the distal colon of obese subject. The short chain fatty acids 
were monitored at 0, 6, 12, 24 and 36 h using HPLC. Soluble polysaccharide was found 
to modulate the production of SCFAs. The high formation of SCFA presented in Acetate 
(98.7 mM). Increase in propionate was found during the fermentation at 36 h (64.5 mM). The 
formation of SCFAs illustrated positive contribution of water soluble polysaccharide from A. 
senegal toward obese subjects. 

Keywords: SCFA; water soluble polysaccharide; Acacia senegal; colonic fermentation
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Schima waliichi from Theaceae family is confined to mossy scrub on ridges between 1,000 
and 1,200 meter. In this study, the leaf of this plant has been profiled for its essential oil 
and ethanolic extract. The chemical constituents of the essential oil was detected by gas 
chromatography (GC) and gas chromatography mass spectrometry (GCMS).  The essential 
oil yield was recorded at 0.45% v/w and the volatile chemical profiling revealed the presence 
of benzyl benzoate (27.1%) and n-hexadecanol (3.6%). The ethanolic extract yield was 13.5% 
w/w and profiled by high performance liquid chromatography (HPLC). The antioxidant 
property was determined through 2,2-diphenylpicrylhydrazyl (DPPH) radical scavenging 
assay on the ethanolic extract and it showed high activity of 99.2% ± 0.0. From this preliminary 
study, S. wallichii is a good candidate species to explore for its potential and other medicinal 
usage. 

Keywords: Schima wallichii; radical scavenging property; ethanolic extract; essential oil
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Annona muricata, also known as soursop, belongs to the family Annonaceae. This plant has 
been shown to exhibit significant effect on various cancer cell types. Annonaceous acetogenins 
are one of the group of compounds that postulated to contribute to A. muricata anticancer 
activity. A. muricata gets a great attention from the public and is being consumed with the belief 
of its curing effects. These practice might affected the conventional chemotherapy drugs when 
used in combination. Thus, a proper assessment of possible herb-drug interactions should be 
conducted. In this study, a modified fixed-ratio isobologram method is used to evaluate the in 
vitro interactions of ethanol extract of A. muricata and cisplatin. All combination index (CI) in 
three different breast cancer cell lines (MCF-7, MDA-MB-231, MDA-MB-468) are fall above 
the line of additivity, which suggest antagonism.

Keywords: Annona muricata; cisplatin; cancer
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Tumeric is widely used as food colouring, spice and food preservative as well as traditional 
medicine for various diseases. Turmeric rhizomes have an abundance of curcuminoids 
(curcumin, demethoxycurcumin and bismethoxycurcumin). The previous study emphasizes the 
ability of curcumin to reduce amyloid plaque formation, inflammation and neurodegeneration 
in Alzheimer’s disease. However, its chemical instability and low yield extracted raised 
concern. Therefore, this study aims to introduce an acidic-bronsted low-cost ionic liquid, 
triethylammonium hydrogen sulphate, [Et3NH][HSO4]

 as an additive in extraction medium 
to enhance the yield of curcumin extracted. Triethylammonium hydrogen sulphate (white 
solid) was synthesized through reflux and characterized. The extraction was carried out for 
12 hours using four different solvent systems, water, ethanol and binary solvent system of 
[Et3NH][HSO4]:water and [Et3NH][HSO4]:ethanol. The screening of curcumin availability in 
the extract was confirmed by TLC and quantified by RP-HPLC. The result from RP-HPLC 
showed that the binary solvent system, [Et3NH][HSO4]:ethanol was the best solvent system 
combination as compared to other solvent systems (𝑃 < 0.05). It contributed to the highest 
curcumin content of 1.76 ± 0.04% (w/w) (3.91 ± 0.29 mg/mL) followed by ethanol extract 
1.56 ± 0.22% (w/w) (2.92 ± 0.05 mg/mL) and [Et3NH][HSO4]: water extract 0.43 ± 0.02% 
(w/w) (0.93 ± 0.20 mg/mL). In conclusion, the addition of triethylammonium hydrogen 
sulphate, [Et3NH][HSO4] as additive in extraction medium potentially enhance the curcumin 
yield extracted.

Keywords: triethylammonium hydrogen sulphate; turmeric; curcumin; ionic liquid; acidic-
bronsted
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The barks of Goniothalamus tapis and Goniothalamus tapisoides were collected from Jeli, 
Kelantan (KL 5744) and Kota Samarahan, Sarawak (HUMS 000108), respectively. The bark 
extracts of both plants were subjected to antiparasitic activity. The active extracts are further 
fractionated to isolate pure compounds. Four known styryllactones and one sesquiterpene 
were isolated from DCM crude extracts of the bark of G. tapisoides, namely, goniothalamin, 
goniodiol, 7-epi-goniodiol, 8-epi-9-deoxygoniopypyrone and cryptomeridiol. On the other 
hand, a major compound, isoaltholactone, was isolated from DCM crude extracts of the bark 
of G. tapis. In addition, two steroids (stigmasterol and β-sitosterol) were found in the hexane 
crude extracts of the bark of G. tapis.

Keywords: Goniothalamus; antiparasitic; styryllactones; sesquiterpene  
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The genus Alseodaphne was first described by Nees in 1831 and distributed in the tropical belt 
of Cambodia, China, Indonesia, Laos, Malaysia, Myanmar, Philippines, Sri Lanka, Thailand, 
Vietnam and India. It comprises 57 species throughout the tropical belt out of which 19 
species are found only in Malaysia. Among 57 species only 8 species of Alseodaphne; A. 
andersonii, A.archboldiana, A. hainensis, A. semicarpifolia, A. corneri, A. perakensis, have 
been phytochemically investigated. These plants are reported to contain aporphines, lactones, 
furanones, phenanthrenes, benzylisoquinolines (BIQ), bisbenzylisoquinolines (BBIQ) and 
morphinandienone alkaloids. From our investigation, the majority of alkaloids isolated from 
Alseodaphne belong to BBIQ and aporphine skeletons. Interestingly, BBIQ is a rare skeleton, 
whereby only 7% of all isolated compounds from Lauraceae belong to this skeleton. The 
BBIQ alkaloids were found to be more active than aporphine in antiplasmodial activities, 
which could be due to the two nitrogen atom in their former as compared to one in the latter. 
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The current study is focusing on the inhibitive effect of Piper sarmentosum (Kaduk leaves) 
ethanolic and water extract on the corrosion of mild steel in 0.5 M HCl solutions. In addition, 
the P. sarmentosum extracts were characterized by complementary analyses as well as the 
phytochemical assays. It was revealed that ethanolic extracts exhibited higher total phenol, 
flavonoid content and antioxidant activity of P. sarmentosum compared to water extracts. 
The applicability of P. sarmentosum extracts as corrosion inhibitor was tested using 
electrochemical measurements such as potentiodynamic polarization and electrochemical 
impedance spectroscopy (EIS). When comparing with water extracts, ethanolic extract showed 
slightly higher inhibition efficiency (IE) of potentiodynamic polarization (IEPD = 96.57 %) and 
electrochemical impedance spectroscopy (IEEIS = 89.42 %) values at 1000 ppm. SEM analysis 
showed a significant improvement on the surface morphology of mild steel after being treated 
with ethanol extracts compared to water extracts. 

Keywords: Piper sarmentosum; mild steel; antioxidant activity; total phenolic; corrosion 
inhibitor
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Plant has antimicrobial properties as the extract is used in food industry, pharmaceuticals 
and alternative medicine. The aims of this study were to isolate metabolites from Quercus 
infectoria galls and to determine the antimicrobial and antioxidant properties of extracts 
and isolated compounds. The galls were extracted using soxhlet apparatus with n-hexane 
(HEX), dichloromethane (DCM) and methanol (MeOH), successively. The crude extracts 
were fractionated and separated using chromatographic techniques on silica gel. The isolated 
compounds were characterized using spectroscopic techniques. The antimicrobial activities 
were determined using disc diffusion method while the antioxidant activities were determined 
using DPPH free radical scavenging activity and β-carotene bleaching assay. The cytotoxicity 
of isolated compounds was tested on MCF-7 using MTT assay. Methyl gallate (QIM 1) and 
gallic acid (QIM 2) were isolated from MeOH extract. The extracts and isolated compounds 
showed antimicrobial activities against Staphylococcus aureus, Bacillus cereus, Pseudomonas 
aeruginosa, Escherichia coli Candida albicans, Candida krusei and Aspergillus niger 
ATCC16404. In β-carotene bleaching assay, QIM 1 and QIM 2 exhibited 67 % and 66 % 
antioxidant activity. The present study revealed the isolated compounds from Q. infectoria 
showed potential as antioxidant agent and had cytotoxic effect on MCF-7. Meanwhile, the 
compound QIM 2 had antimicrobial properties and synergistic effect with chloramphenicol.

Keywords: Quercus infectoria; isolation; antimicrobial; antioxidant; cytotoxicity
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Studies concerning the tolerance, absorption and accumulation of heavy metals in plants are 
essential for the success of phytoremediation. Phytoremediation has emerged as a practical 
approach to clean up heavy metal polluted environment. This study demonstrated the potential 
of Helianthus annuus as strong accumulative phytoremediator for Zn. The plants were grown 
in hydroponics and at vegetative stage; they were treated with different Zn concentrations 
(0, 10, 20, and 30 ppm) during 15 days of treatment period. Vegetative stage of sunflower 
seems to be tolerant to Zn stress applied by accumulating in the harvestable part considerable 
amount of Zn without significant effects on plant growth. The lower concentration of heavy 
metals ranging from 0 to 20 ppm were observed to be stimulating the root and shoot length 
and increase number of leaves of the sunflower plant. The accumulation of Zn in plant parts 
were significantly affected by the increased in Zn concentration in the treatment. The highest 
accumulation of Zn element was observed, in the stems. The translocation factor of these plant 
parts is greater than 1, indicating that Zn translocate more easily from root to the shoot in these 
plants. The results showed that sunflower was the most appropriate for Zn phytoextraction 
which had a higher extracting potential for removal of Zn from environment.

Keywords: Helianthus annuus; phytoremediation; phytoextraction; hydroponic; Zn stress
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Clinacanthus nutans (CN) or ‘Belalai gajah’ is an Acanthaceae family herb which has been 
traditionally used for general health purposes in Malaysia, Indonesia and Thailand including 
treating and preventing cancers. So far, there is a lack of information as well as its efficacy 
as an anticancer herb. This study was aimed to investigate the antiproliferative effect and the 
induction of apoptosis of CN leaves extracts on human cervical cancer cell line (HeLa). HeLa 
cells were treated with different solvent extracts of CN for 24, 48 and 72 h. The results of 
antiproliferative assay (SRB) showed a dose and time-dependent inhibitory effect for all CN 
extracts on HeLa, with the least IC50 value at 90 µg/mL for 48 h treatment by DCM fraction. 
This condition was carried further for apoptosis study. From Annexin V-FITC and PI staining, 
about 54% cells were viable, 23% in early apoptosis, 12% cells were in the late apoptosis 
and 11% necrosis. Hoechst 33258 staining showed some chromatin condensation and DNA 
fragmentation at the certain site which is hallmarks of the apoptotic cells. This study suggests 
that CN has antiproliferative activity towards HeLa cell by its ability to induce apoptosis. 

Keywords: Clinacanthus nutans; antiproliferative activity; apoptosis 

PC8



EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

181

Salting-Out Assisted Liquid-Liquid Extraction Method Coupled to Gas 
Chromatography for the Simultaneous Determination of Thujones and Pulegone in 

Beverages
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Fast, simple and sensitive salting-out assisted liquid-liquid extraction method for the 
determination of thujones and pulegone in beverage samples was developed. The extraction 
was achieved by adding ammonium sulfate to a miscible mixture of sample (10 mL) and 
acetonitrile (1.5 mL). The upper layer was directly injected into a gas chromatography-
flame ionization detector (GC-FID) unit using DB5 capillary column and detected using 
flame ionization detector. The method was validated, and calibration curve was linear with  
R2 > 0.99 over the range of 0.1-15 mg kg-1 and 1-300 mg kg-1 for thujones and pulegone, 
respectively. The limit of detection were 4.3 and 5.1 µg kg-1 and the limit of quantification  
were 12.9 and 15.3 µg kg-1 for thujones and pulegone, respectively. The RSD for inter- and 
intra-day precision was less than 10.1%. The proposed method was conveniently applied for 
the determination of these compounds in various herbal and fruit drinks, alcoholic beer and 
soft drinks. The average recoveries of the analyzed compounds ranged from 97 to 110% for 
thujones and from 87 to 119% for pulegone in three types of beverages. Thujones were not 
detected in all the 43 samples analyzed while pulegone was detected in two samples (< LOQ 
and 1.78 mg kg-1). Positive identification of the thujones and pulegone peaks were provided 
by gas chromatography-mass spectrometry (GC-MS).

Keywords: thujones; pulegone; beverage; salting-out liquid-liquid extraction; GC 
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Lignin was extracted from black liquor of oil palm empty fruit branch (EBF) fibres using 
soda pulping process. The lignin was then purified by n-pentane using soxhlet for six hours. 
Ultrasonication and homogenizer were used to produce nano-lignin. Variations of time and 
speed of the ultrasonication and the homogenizer were explored to control the size and stability 
of the nano-lignin. Size of lignin particles become smaller as the speed of mechanical shearing 
increased. The nano-lignin was characterized by using zeta potential, surface tension analyzer 
and TEM. The optimum condition for producing the most stabilized nano-lignin is achieved 
using homogenizer at 20,400 rpm for a period of one hour. Zeta potential values showed 
moderate stability for the nano-lignin produced via ultrasonication and homogenizer methods. 
Both methods produced stabilize water-in-oil system emulsifying agents. The produced nano-
lignin has a great potential as an alternative halal emulsifying agent for production of solid 
food products. 

Keywords: oil palm empty fruit bunches; nanolignin; stability; emulsifier; solid food product
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Recent Trend in Research and Development of Panax ginseng, Panax quinquifolium, 
and Panax notoginseng: A Patent Analysis 
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Asian ginseng, American ginseng and Notoginseng are very famous and valuable herbs 
from Panax. These three herbs are very close in origin and chemical constituents. Recent 
years, these three herbs have made rapid progress in research of chemical constituents and 
pharmacological activities. So far, there is no patent analysis to analyze US granted patents for 
these three herbs. The present study showed recent trend and progress in US patent applications 
by comprehensive patent analysis, including application analysis, current assignee analysis, 
IPC analysis, and IPC and technology evolution analysis. The results indicated that enterprises 
from South Korea have definite advantages in the number of US granted patents of Asian/
American ginseng, and most of these enterprises are from cosmetic companies. Enterprises 
from China have definite advantages in the number of US granted patent applications of 
Notoginseng, and most of these enterprises are from pharmaceutical companies. Asian/
American ginseng have obvious advantages in cosmetic research and industrialization, and 
patent technologies mainly come from enterprises of South Korea. Currently, research and 
industrialization of Asian/American ginseng are better than Notoginseng industrialization. 
Notoginseng have potential to be developed and industrialized.

Keywords: Asian ginseng; American ginseng; Notoginseng; patent analysis
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HRu3(CO)7(dpam)[C2(C6H4)-4-CH3] as Novel Catalysis for Terminal Alkyne Metathesis
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Metathesis reaction has been applied in organic synthesis, natural product and polymerization 
especially in alkene metathesis. The availability of established catalyst such as Grubbs 2nd 
generation has facilitated the reaction to be applied in air atmosphere. Nonetheless, the 
mechanism and optimization parameter in alkyne metathesis are more intricate. There are 
few factors to be considered such as complexity in catalyst preparation, compatibility of 
the substrate and the optimization parameters in alkyne metathesis. In this research, four 
derivatives of bis-alkynes which are 3-dibutynyl pyridine-2,6-dicarboxylate (1), 4-dipentynyl 
pyridine-2,6-dicarboxylate (2), 3-dibutynyl isophthalate (3) and 4-dipentynyl isophthalate (4) 
with percentage yield about 60-73 % have been successfully synthesized via nucleophilic acyl 
substitution. Ruthenium complex, Ru3(CO)9(dpam)(C9H7) was synthesized by complexation 
of triruthenium diphenyl arsino methane, Ru3(CO)10(dpam) with p-tolyl acetylene with 
average yield of 35 %. This complex was applied for the first time as catalyst in alkyne 
metathesis. Infrared (IR) spectroscopy showed the presence of functional group of each 
bis-alkynes. For ruthenium complex, the transition mod form Ru3(CO)10(dpam) ligand to 
Ru3(CO)9(dpam)(C9H7) was observed at carbonyl band. Compound 1 and 2 were crystallized 
from a solvent mixture of cyclohexane and ethyl acetate and found in monoclinic with space 
group of C 2/c. Gas chromatography-mass spectrometry (GCMS) analysis showed the m/z 
of macrocyclic compound formed from the reaction. The handling of metathesis reaction for 
complex 6 is easier than the molybdenum catalyst. Further study on optimization of reaction, 
scale up production of cyclic alkyne, catalyst recovery and mechanism study for ruthenium 
catalyst need to be conducted.

Keywords: alkyne metathesis; ruthenium complex
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Several marine metabolites have been successfully developed as drugs, mostly in the treatment 
of cancer, pain and hyperlipidemia. Due to diverse chemical structure, marine resources are 
widely used as the source of new chemical entities. Searching for alternative drug candidates 
from marine resources for the treatment of atherosclerosis, a leading cause of death worldwide, 
is urgently required due to adverse side effects of current drugs statins. PCSK9 is an enzyme 
responsible in the degradation of LDL receptor present on the surface of liver cells, thus, 
reducing the uptake of LDL-cholesterol by the cells and increasing the plasma cholesterol 
which lead to atherosclerosis. Therefore, PCSK9 provides a potential target to search for 
new marine compounds to reduce the progression of atherosclerosis. However, limited source 
of marine organisms, time consuming and high cost have always been major obstacles in 
the identification of lead compounds from marine organisms. Therefore, the main aim of 
this study is to dissect and elucidate three approaches to isolate and synthesise marine-based 
compounds that inhibit the promoter activity of PCSK9; 1) reisolation  of known hit molecules 
that increased the activity PPRE which present on PCSK9 promoter; 2) Derivatisation of 
lead compounds guided by molecular docking; 3) Purification and characterisation of PCSK9 
inhibitors from selected  enhance fractions of potential marine organism based on survey from  
traditional knowledge and ethnopharmacology information. Various chromatographic and 
spectroscopic techniques utilising LCMS and NMR were used in identification of natural and 
modified chemical compounds. Luciferase assay is used to determine the PCSK9 inhibition. 
Based on this approach a series of aaptaminoids, methyl benzoate derivates and a nucleoside 
were found to have potential in slowing the progression of atherosclerosis by inhibiting 
the expression of PCSK9 genes. Some preliminary result in comparing actual screening on 
PCSK9 in vitro and in silico screening is also explained. This research is in the progress 
toward the generation of a library of marine based compounds with antiatherogenic activity 
that inhibit the expression of PCSK9.

Keywords: Achantaster plancii; Acaudina malpidoides; benzamides; 2-deoxythymidine; 
PCSK9
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Extracted Deciduous Teeth Cultured on Human Amniotic Membrane Scaffold
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Human amniotic membrane (HAM) is inexpensive, naturally available and biocompatible 
scaffold that makes it an attractive biomaterial for tissue engineering. Although the usage of 
stem cells from human exfoliated deciduous teeth (SHED) has been proven for endothelial-
like cells differentiation in in vitro and in vivo, the utilisation of stromal layer of HAM for 
endothelial differentiation has yet to be reported. This work aimed to understand the role 
of MEK pathway in the gene regulations and factors that controlling endothelial stem cell 
differentiation of SHED seeded on HAM. Vascular endothelial growth factor (VEGF) was 
used to induce endothelial differentiation of SHED while MEK inhibitor, PD184352 was used 
to inhibit the MEK pathway. SHED was initially induced with VEGF (Si) before cultured 
on HAM (SiH) which was the control group, then treated with VEGF (SiHV), and inhibited 
with PD184352 (SiHVI). Gene expression of endothelial markers includes ANG1, COX2 
and EFNB2 and protein expression markers namely ANG1 and COX2. When seeded on 
HAM, the VEGF treatment enhanced gene and protein expression levels of ANG1 starting 
from day 1 until day 14. VEGF treatment also increased the gene and protein expression 
level of COX2 from day 1 and subsequently, reduced at day 7 and rose again at day 14.  
EFNB2 gene was increased at day 1 with VEGF treatment and eventually downregulated. 
PD184352 downregulated the gene expression of ANG1 and EFNB2 only at day 1. This study 
demonstrated the contribution of the MEK pathway in the endothelial differentiation of SHED 
induced by VEGF in the HAM construct.

Keywords: endothelial gene markers; human amniotic membrane; MEK pathway; stem cells 
from human exfoliated deciduous teeth SHED ; vascular endothelial growth factor (VEGF)

PC14



EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

187

Virtual Screening and In vitro Approaches to Study the Bioactivity of Citrus Extracts 
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Obesity is a metabolic disorder which having an abnormal fat accumulation that may have a 
negative effect on health. Various diseases were associated with obesity like cardiovascular 
diseases, type 2 diabetes mellitus, osteoarthritis, and certain types of cancer. Obesity is 
commonly caused by a combination of excess intake of dietary fat, poor eating habit and lack 
of physical activity. The most effective treatment for obesity is by reducing fat absorption 
via pancreatic lipase inhibition. A vast number of botanical species, including crude extracts 
and active fractions from plants have been shown to provide potential therapeutic effects for 
weight loss. The aim of this study is to discover a various of Citrus species that available 
in Malaysia for their anti-obesity properties. Detailed parameters of virtual screening 
docking studies were studied using the protein code 1LPB retrieved from PDB to search 
for plant-selective compounds as potential inhibitor of anti-lipase activities. The methanol 
extracts of these citrus were further prepared for pancreatic lipase inhibition assay applying 
the calorimetric method where the lipase activity determined by measuring the amount of 
the yellow chromogen (p-nitrophenol) resulting from the hydrolysis of the substrate. The 
leaves extract of C. aurantifolia has become the potential anti-obesity properties with 86% of 
inhibition compared to Orlistat with 98% inhibition towards pancreatic lipase. The other citrus 
plants, C. hystrix showed 42% of inhibition, C. microcarpa (32%) and C. maxima (6%). In 
conclusion, this study was able to incorporate the virtual screening of small molecule libraries 
to shortlisted potential inhibitors for targeted protein with in vitro validation assay. Thus, it 
has given a new insight in the search of promising sources of potential anti-obesity activities.

Keywords: anti-obesity properties; pancreatic lipase inhibition; molecular docking, potential 
inhibitors; citrus plants 
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Obesity and overweight have emerged as one of the major diseases in the world that lead to 
several fatal metabolic diseases such as diabetes, hypertension, stroke, osteoarthritis, cancer, 
cardiovascular diseases and sleep breathing disorders. In this study, the discovery of new 
potential pancreatic lipase inhibitors of both natural and synthetic resources was first done by 
using molecular modeling methods such as pharmacophore modeling, molecular docking and 
later by absorption, distribution, metabolism and toxicity (ADME) prediction and bioassay test. 
Pharmacophore model S1T14H1 which was developed using Discovery Studio 2.5 software 
was chosen as a screening tool to screen the potential phytochemical and synthetic compounds 
from two databases, NADI (www.nadi-discovery.com) and NCI. The top 100 hit compounds 
from both databases were docked against human pancreatic lipase (PDB ID: 1LPB). The 
results showed that compound MSC3788 isolated from Garcinia prainiana which known as 
Amenthoflavone has emerged as the top compounds with free energy binding (FEB) of (-11.3 
kcal/mol). Amenthoflavone interacts with the pancreatic lipase by forming hydrogen bond 
interaction with residues His263, Ser152, Asp79, and Arg111 formed potential hydrophobic 
and van der Waals interactions with key amino acids His151, Leu153, Gly76, Phe77, and 
Ala260. The compound with the lowest FEB from ZINC database is ZINC02819994 which 
bound at the cavity of the active site of the pancreatic lipase enzyme through the hydrogen 
bond, hydrophobic as well as van der Waals interactions. These compounds will be further 
evaluated for the ADME properties and tested for anti-lipase activity.

Keywords: obesity; pancreatic lipase; molecular modeling; pharmacophore; molecular 
docking

PC16



EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

189



190

INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

ORGANISING COMMITTEE



191

EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

Patron Prof. Datuk Dr. Asma Ismail

Advisor Prof. Dr. Afidah Abdul Rahim

Chairperson
Co-Chairperson

Prof. Dato’ Dr. Hasnah Osman
Dr. Mohammad Nurul Azmi Mohamad Taib

Secretary Dr. Muhammad Bisyrul Hafi Othman
Dr. Wan Nazwanie Wan Abdullah
Pn. Salwani Jaafar

Treasurer Dr. Lim Gin Keat 
Assoc. Prof. Dr. Oo Chuan Wei

Publicity Dr. Chua Yong Shen

Special Task Dr. Nurul Yani Rahim
Dr. Norazzizi Nordin

Scientific Committee

Dr. Tan Wen Nee 
Dr. Shangeetha Ganesan 
Assoc. Prof. Dr. Melati Khairuddean 
Dr. Muggundha Raoov A/L Ramachandran
Dr. Noorfatimah Yahaya 
Dr. Nurul Syafiqah Rezali

Sponsorship & Exhibition Pn. Nurul Arlita Kushiar

Gift & Souvenirs Dr. Ezatul Ezleen Kamarulzaman

Registration & Certificates
Dr. Mohammad Anwar Mohamed Iqbal
Dr. Nur Farhana Jaafar

Logistics, Technical & 
Transportation

Dr. Mohd. Hazwan Hussin
Dr. Ahmad Faiz Abdul Latip
En. Abd. Razak Hashim
En. Mohd. Fairoz Shahul Hamid

Accommodation & Dinner
Dr. Suriyati Mohamad 
Prof. Dr. Shaida Fariza Sulaiman
Assoc. Prof. Dr. Nornisah Mohamed

Invitation & Protocol
Dr. Salizawati Muhamad Salhimi 
Dr. Mazidatulakmam Miskam
Dr. Mardiana Saaid



192

INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

LIST OF SPONSORS



193

EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

 
 

BI
O

M
AR

KE
TI

N
G 

SE
RV

IC
ES

 (
M

) 
SD

N
 B

H
D

 (
29

57
22

-W
) 

   
  

 
21

, J
AL

AN
 4

/6
2A

, B
AN

DA
R 

M
EN

JA
LA

RA
, 5

22
00

 K
EP

ON
G,

 K
UA

LA
 L

UM
PU

R 
   

   
   

   
   

  
 

Ge
ne

ra
l L

in
e:

 0
3-

62
73

 3
06

8 
 

Fa
x:

 0
3-

62
72

 0
09

3 
   

   
   

   
  

 
UR

L:
 w

w
w

.b
io

m
ar

ke
tin

g.
co

m
.m

y 
   

  
Em

ai
l: 

bm
s.

re
se

ar
ch

@
bi

om
ed

-g
lo

ba
l.c

om
   

   
   

   
 

 

 
 

  
 

 

 
 

       
 

 

Em
po

w
er

in
g 

Pa
rt

ne
rs

, E
nr

ic
hi

ng
 L

iv
es

 
 

R&
D

 S
ys

te
m

s 
Re

ag
en

ts
 

- 
EL

IS
A 

Ki
ts

 
- 

An
tib

od
ie

s 
fo

r f
lo

w
 c

yt
om

et
er

, 
IH

C,
 w

es
te

rn
 b

lo
t, 

et
c.

 
- 

Re
co

m
bi

na
nt

 p
ro

te
in

s 
- 

Lu
m

in
ex

 A
ss

ay
 

- 
Pr

ot
eo

m
ic 

Pr
of

ile
r A

ss
ay

 
- 

EL
IS

po
t &

 F
lu

or
oS

po
t 

- 
EL

LA
: 4

-P
le

x 
EL

IS
A 

(<
1 

ho
ur

) 
- 

W
ES

: A
ut

om
at

ed
 W

es
te

rn
 B

lo
t 

Sy
st

em
 (<

3 
ho

ur
s)

 
- 

E L I S A K i t s 
- 

A

In
cu

Cy
te

™
 S

3 
Li

ve
-C

el
l A

na
ly

si
s 

Sy
st

em
 

Fl
ex

ib
le

 a
ss

ay
 p

la
tfo

rm
 t

ha
t 

sit
s 

in
sid

e 
a 

st
an

da
rd

 t
iss

ue
 c

ul
tu

re
 in

cu
ba

to
r 

an
d 

au
to

m
at

ica
lly

 a
cq

ui
re

s 
an

d 
an

al
yz

es
 H

D 
ph

as
e 

an
d 

flu
or

es
ce

nt
 im

ag
es

 o
f l

iv
in

g 
ce

lls
, a

ro
un

d 
th

e 
clo

ck
, f

or
 d

ay
s,

 w
ee

ks
, o

r m
on

th
s 

 Se
e 

wh
at

 y
ou

 c
an

 d
o 

wi
th

 th
e 

In
cu

Cy
te

™
 S

ys
te

m
: 

 
o 

Ce
ll 

H
ea

lth
: A

po
pt

os
is 

/ C
yt

ot
ox

ici
ty

 / 
Pr

ol
ife

ra
tio

n 
/ N

eu
rit

e 
an

al
ys

is 
/ 

Tu
m

or
 S

ph
er

oi
d 

o 
M

ig
ra

tio
n 

&
 I

nv
as

io
n:

 S
cr

at
ch

 W
ou

nd
 M

ig
ra

tio
n 

& 
In

va
sio

n 
/ 

Ch
em

ot
ax

is 
o 

Ce
ll 

Fu
nc

tio
n:

 Im
m

un
e 

Ce
ll 

Ki
llin

g 
/ P

ha
go

cy
to

sis
 / 

An
gi

og
en

es
is 

BD
 F

lo
w

 C
yt

om
et

er
 /

 C
el

l 
So

rt
er

 I
ns

tr
um

en
t &

 R
ea

ge
nt

s 
- 

6 
to

 1
2 

co
lo

rs
 

lm
m

un
op

he
no

ty
pi

ng
 

- 
BD

 H
or

izo
n 

Br
illi

an
t™

 D
ye

s 
- 

Ce
ll 

cy
cle

s,
 P

ro
lif

er
at

io
n,

 a
nd

 
Ap

op
to

sis
 

- 
M

ul
tip

le
x 

Cy
to

m
et

ry
 B

ea
ds

 
Ar

ra
y 

 

O
UR

 V
IS

IO
N

 
To

 b
e 

th
e 

Go
ld

 S
ta

nd
ar

d 
br

an
d 

an
d 

pl
at

fo
rm

 fo
r h

ea
lth

ca
re

 a
nd

 li
fe

 s
cie

nc
es

 s
ol

ut
io

ns
 in

 A
sia

 

 



194

INTERNATIONAL CONFERENCE ON NATURAL PRODUCTS 2018

Contact us at

Email: malaysia@buchi.com

Tel: 0378320310 Fax: 0378320309

www.buchi.com Quality in your hands 

For 79 years BUCHI is a leading solution provider in laboratory 
technology for R & D, quality control and production worldwide.
We serve a wide range of industries such as pharmaceuticals, 
chemicals, food & beverage, feed, environmental analysis and 
academia



195

EXPLORING NATURAL PRODUCTS FOR DRUG DISCOVERY AND HEALTHCARE

Thermo ScientificTM Vanquish Flex 
UHPLC System

Put our latest innovations in ion, gas and liquid chromatography to work in your 
laboratory. We have focused on developing leading-edge workflow solutions - from 
sample preparation, chromatographic separation, seamless integration with mass 
spectrometry, and data management and analysis - to meet today's ever increasing 
demands for analytical performance, productivity and ease of use. Our 
knowledgeable employees, innovative products and a range of solutions allow our 
customers to maintain their focus where it should be - on delivering safe, high-quality 
products that consumers expect. 

enhancing productivity

 Accelerating
innovation

• Find out more at thermofisher.com

Thermo ScientificTM ChromeleonTM 7.2 
Chromatography Data System (CDS) 

Software

Thermo ScientificTM IntegrionTM

HPICTM System

Thermo ScientificTM DionexTM ASETM 
Accelerated Solvent Extractor

Thermo ScientificTM
  ISQTM EC 

Single Quadrupole Mass Spectrometer

CLMO Technology Sdn Bhd
No. 10, Jalan Dagang SB 4/2, Taman Sungai Besi Indah, 43300 Seri Kembangan, Selangor. 
Tel: (603) 8942 1238 Fax: (603) 8948 1661

AUTHORIZED DEALER
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ORBITING SCIENTIFIC & TECHNOLOGY SDN BHD (505350-W)
Tel: +603-90586581 | Fax: +603-90581373 | Email: enquiry@orbitingscientific.com | www.orbitingscientific.com

• Preparative HPLC System
• Centrifugal Partition Chromatography (CPC) System
• True Moving Bed CPC System
• Automated Flash Chromatography System
• HPLC Columns & Accessories
• SPE Columns & Accessories

Isolation & Purification

• Vibrational Ball Mill
• Planetary Ball Mill
• Jaw Crusher
• Vibration Disc Mill

Grinding & Cutting & Milling

• Knife Mill
• Fast Mill
• Twister Mill
• Mortar Grinder

Authorized distributor for:
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Get in touch: www.anton-paar.com

Anton Paar’s new 
Cora Raman 

spectrometers 

 - Compact and powerful: High 
resolution on a small footprint

 - Multiple wavelengths: Single or dual 
band for all kinds of samples like 
fluorescence materials

 - Flexible: Suitable for a wide range of 
solid, semi-solid, or liquid samples

 - For quick quality control, identification, 
qualitative-, and semi-quantitative 
measurements

Complete
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www.icnp2018.usm.my


