
Discipline of research area

Main supervisor Co-

supervisor(s)

Biology (BIO), Biotechnology 

(BTH), Medical Bioscience (MBS), 

Food Science and Technology 

(FST) or Medicinal Chemistry 

(CHM)

1 AP Adeline Ting Su 

Yien

Pre-treatment of exopolymeric substances for metal 

removal

Exopolymeric substances (EPS) secreted by microbes have been

shown to have the potential to chelate metals. Further pre-treatment of EPS is expected to 

enhance the removal efficacy. This study will evaluate the function of various pre-treated 

exopolymeric substances on their efficacy to remove metals.

Biology (BIO), Biotechnology (BTH)

2 AP Adeline Ting Su 

Yien

Biosynthesis of iron nanoparticles using plant extracts 

for control of plant diseases

Iron nanoparticles are useful agents for potential control of plant pathogens. This preliminary 

study will elucidate the influence of plant extracts on biosynthesis of such useful nanoparticles. 

Biology (BIO), Biotechnology (BTH), 

Medicinal Chemistry (CHM)

3 AP Adeline Ting Su 

Yien

Mapping the biodiversity and abundance of the 

ecological indicator Usnea for effective environmental 

conservation planning in Peninsular Malaysia

This study is designed to determine the distribution of Usnea in relation to the area’s ecological 

status. The diversity, abundance and distribution of various Usnea species will be profiled from 

eight areas with high altitude within the Peninsular Malaysia. Lichens collected will be identified 

through morphological and molecular analyses. This project is funded by the Nagao Environment 

Fund.

Biology (BIO), Biotechnology (BTH)

4 Dr Cheow Yuen Lin Silver N-Heterocyclic Carbene complexes as potential 

anti-microbial agent

The application of silver as an antimicrobial agent can be dated back to ancient times. Silver 

nitrate was recognized as antiseptic in wound care for more than 200 years. In the past, silver 

nitrate eye drops were given to newborn babies to inhibit eye infections. Following the discovery 

of penicillin and other new antibiotics, silver compounds have been mostly replaced. The 

resurgence of silver antibiotics came with the discovery of silver sulfadiazine by Fox . Silver 

sulfadiazine has been found to be active against numerous gram-positive and gram-negative 

bacteria and is marketed as a water soluble cream Silvadene Cream 1%. It remains as one of the 

most effective and widely used for topical burn remedy. Therefore, we would like to explore the 

efficiency of other types of silver compounds as antimicrobial agents. Our proposed complexes 

incorporate a caffeine functionalized NHC and  medium chain alkyl group.  This project  is part of 

the on-going effort to discover new potent antimicrobial drugs. Skills acquired: Organic and 

Inorganic Synthesis, Chromatography, NMR Spectroscopy, Biological Assay. 

Medicinal Chemistry (CHM)

5 Dr Cheow Yuen Lin Microwave assisted extraction of pectin from waste 

fruit peels

Various fruits consist of huge amount of pectin, a polysaccharide in their peels. Pectin is mainly 

used as a gelling, thickening agent and stabilizer in food such as jams, jellies and confectionery. 

The ubiquitous application of pectin has sparked interest in efficient and cost effective way for its 

production. Pectin extraction is usually carried out with conventional solvent extraction from raw 

materials where conditions such as temperature, time, pH and the type of solvent affect the yield 

and quality of isolated pectin. Microwave irradiation has been widely used in organic syntheses 

and extraction over the past few decade due to its ability to shorten the reaction and extraction 

time significantly. Furthermore, traditional heating techniques often lead to overheating that can 

unnecessarily decompose the reagents or products. In contrast, microwave irradiation runs on 

dielectric heating where the microwave energy radiates through the wall of vessel and applies 

heat only on the reaction but not the reaction vessel, giving higher yield and less by-products. The 

objective of the current work is to use microwave assisted extraction and natural source of 

acidifying agent for optimum pectin extraction from different fruit peels. 

Food Science and Technology (FST)
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6 Dr. Foo Su Chern TBD Growth and photosynthesis rate of 3 microalgae 

species

Growth measurement techniques like cell counting, spectrophotometric and biomass 

measurement is commonly used to monitor microalgae growth. This project will evaluate the 

microalgae species that has the fastest growth and photosynthetic rate.

Biology (BIO)

7 Dr Ken Yeong Effect of scopolamine on cholinesterases Scopolamine is a non-selective muscarinic receptor antagonist which is known to increase the 

activity of acetylcholinesterase (AChE). It has been well known that scopolamine impairs memory 

performance in both humans and animals. Scopolamine induced cells/animals have been used 

extensively as models to investigate the effect of Alzheimer’s Disease. However, the in vitro effect 

of scopolamine on cholinesterases especially butyrylcholinesterase (BuChE) has yet to be 

reported. This interesting project will give preliminary understanding towards the correlation 

between scopolamine and Alzheimer’s Disease via cholinergic transmission.

Medicinal Chemistry (CHM), Medical 

Bioscience (MBS)

8 Dr Ken Yeong Evaluation of benzimmidazole analogues as 

cholinesterase inhibitors for Alzheimer’s Disease.

Benzimidazoles have previously been identified (including by our group) to possess potent 

anticholinergic activity. The main aim of this project is to assess the cholineterase inhibitory 

potential of novel benzimidazole analogues. This project will provide the student an opportunity 

to potentially identify novel small molecule cholinesterase inhibitors which may be potentially 

useful to treat Alzheimer’s Disease.

Medicinal Chemistry (CHM), Medical 

Bioscience (MBS)

9 Dr Lee Yee Ying Dr Michelle Yap Palm-based protein as food ingredient Plant-based protein has received tremendous attention lately in the food industry as compared to 

animal protein due to its Kosher and Halal status. They are widely used as emulsifier, amino acid 

supplement, texturizing and thickening agent in food products. The present study is interested to 

look into the possibility of transforming the undervalued agricultural by-products from the palm 

oil industry into value-added protein-based food ingredients. In this study, we will extract the 

protein from agricultural waste products and subsequently evaluate the functional properties of 

the extracted protein.

Food Science and Technology (FST)

10 Dr Lee Yee Ying High stability deep frying oil Palm oil extracted from the mesocarp of the oil palm fruitlet is commonly used as deep fat frying 

oil in the food industry. Palm oil is a preferred choice for deep frying as compared to the other 

vegetable oils as they are relatively stable due to their high saturated fatty acid content and the 

presence of minor components which can act as a potent antioxidant. Nevertheless, through 

repetitive deep frying process, palm oil is susceptible to undergo oxidation and hydrolysis process 

leading to the formation of undesirable compounds that may deteriorate its quality which further 

impaired its reusability. In this project, we will come out with the development of a highly stable 

deep frying oil. We will investigate the effect of several antioxidants on the deep frying 

performance of palm oil.

Food Science and Technology (FST)

11 Dr Lee Yee Ying Healthful margarine The fruitlets of the oil palm are the source of anti-oxidant rich red palm oil. The red palm oil 

contains copious amount of essential phytonutrients such as carotenoid, tocopherol, and 

tocotrienol, squalene, coenzyme Q10. Numerous studies had demonstrated the health promising 

effect of red palm oil in combating vitamin A deficiency. They also exhibited to have anti-

atherosclerosis and anti-cancer properties.  In the current project, we would like to develop anti-

oxidant rich red palm oil-based margarine as an approach to boost the nutritional value and to 

extend the shelf life of the commercially available margarine. We will substitute the soft oil of the 

margarine with red palm oil and determine the best substitution that can give similar 

physicochemical properties as the commercial margarine.

Food Science and Technology (FST)



12 Dr Lee Yee Ying Extraction and characterisation of crude oil from 

shrimp waste

Processing of crustaceans such as shrimp generates a lot of solid waste. The solid waste after the 

deveining and detailing process consists mainly of shrimp head, tail and shell. Currently, majority 

of the crustacean’s solid waste is used for chitosan production as they are rich in protein. Besides 

protein, the crustaceans waste also composed of highly valuable essential fatty acid and fat-

soluble nutrient. In this project, we will extract and characterize the oil obtained from the shrimp 

head and carapace. The physiochemical property of the oil will be determined.

Food Science and Technology (FST)

13 AP Lim Yau Yan Effects of drying on the bioactivity of herbal plants Drying of herbal plants leaves by ambient air, oven, sun and microwave is a common method of 

preserving bioactive compounds such as phenolics, alkaloids, etc. My research group has been 

working on the chemical and bioactivity effects of drying on several mint family plants in the past 

two years. In this project we will focus the work on Mellisa officinalis (Lemon balm) which has a 

high content of rosmarinic acid (RA) and which has good antioxidant, anti-inflammatory and 

antimicrobual activities. We will attempt to find the best drying method that will retain or even 

enhance the RA content. Drying effects on the antioxidant and othe bioactivity property of the 

plant will be the main focus of the research work. 

Food Science and Technology (FST), 

Biotechnology (BTH)

14 AP Lim Yau Yan Antioxidant activity of Anredera cordiflora A. cordiflora  is a medicinal plant that grows very well in tropical and subtropical areas. It has been 

widely cultivated as an ornamental vine and can be eaten as vegetable in Vietnam, Taiwan, 

Mainland China and Malaysia. It is known as ‘binahong’ plant in Indonesia and has been used in 

traditional medicine to treat various diseases, like skin disease, hypertension, inflammation, 

antidiabetic and gout. Anredera leaves are reported to contain saponin, flavonoid, quinone, 

steroid, monoterpenoid and sesquiterpenoid. To date the antioxidant activity of the leaves has 

only been reported in one paper and the study is scratchy and not much information obtained 

from such study. This project aims to carry out a detailed and in-depth study of its antioxidant 

activity. Extraction, Uv-Vis and HPLC techniques will be used in this project.

Food Science and Technology (FST), 

Biotechnology (BTH)

15 Dr Michelle Yap Dr Lee Yee Ying Enzymatic detection method of process contaminants The presence of process contaminants such as esterified glycidol compounds in processed food 

products is a critical issue because these compounds are known carcinogens. The indirect method 

for detection of the process contaminants using GC-MS involves tedious and time-consuming 

preparation steps. The sample loss during preparation affects the reproducibility of the results. In 

this project, we propose to use an enzymatic reaction approach for quick measurement of those 

esterified compounds 

Biology (BIO), Food Science and 

Technology (FST)

16 Dr Michelle Yap Functional characterization of  cytotoxin Cytotoxin is a member of three-finger toxin which presents only in cobra

venoms.  In the current project, we would like to study the functional characteristics of this 

cytotoxin to elucidate its dynamic interactions with receptors. We aim to develop a stable 

cytotoxin construct to be expressed in bacterial host. The secondary structure is then determined 

by FTIR. The folding of cytotoxin will be examined by Native-PAGE and circular dichroism. Some 

works to be undertaken include purification of the toxin and docking analysis.

Biotechnology (BTH), Medical Biosciences 

(MBS)



17 AP Qasim Ayub Investigating PCDH15  association with genetic 

susceptibility of noise induced hearing loss?

Chromosome 10 harbours PCDH15 , a member of the cadherin superfamily of calcium-dependent 

cell-cell adhesion proteins, which is localized in the inner ear hair has a non-synonymous variant 

found at very high frequency in East Asians and is absent elsewhere. A mouse model with the 

derived human allele has been generated and it shows a reduced auditory brain stem response. In 

addition, other mutations in PCDH15 have been associated with both non-syndromic and 

syndromic hearing loss. We would like to examine the effect of the high frequency non-

synonymous variant on susceptibility to noise induced hearing loss in individuals of Chinese 

ancestry in Malaysia. The aim of this study is to genotype this variant by PCR amplification and 

Sanger sequencing in 50-100 non-related individuals who have undergone a hearing test to 

determine the frequency of this variants in this region and examine whether it has any association 

with noise related hearing loss in this population.o have undergone a hearing test to determine 

the frequency of this variants in this region and examine whether it has any association with noise 

related hearing loss in this population.

Medical Bioscience (MBS)

18 AP Siow Lee Fong Characterization of physical and antioxidant properties 

of Siraitia grosvenorii powder as an alternative 

sweetener

Siraitia grosvenorii  or loh hon kor is a potential natural alternative sweetener. This study will 

characterize the physical, antioxidant and nutritional properties of the dried Siraitia grosvenorii 

powder

Food Science and Technology (FST) or  

Biotechnology (BTH)

19 AP Siow Lee Fong

Characterization of the physicochemical and storage 

stability of dark chocolate added with Siraitia 

grosvenorii powder as an alternative sweetener

Siraitia grosvenorii or loh hon kor is a potential natural alternative sweetener. This study will 

characterize the physicochemical and storage stability of dark chocolate added with Siraitia 

grosvenorii.

Food Science and Technology (FST) or  

Biotechnology (BTH)

20 AP Siow Lee Fong Determination of nutritional and anti-nutritional 

content of several beans

Soy beans, red beans and black beans are compared for their nutritional and anti-nutritional 

content.

Food Science and Technology (FST) or  

Biotechnology (BTH)

21 AP Siow Lee Fong Physicochemical and nutritional properties of Okara 

powder Okara is waste product resulted from soy bean processing. Okara is dried using convection oven 

and converted into powder. Physicochemical and nutritional properties of the Okara powder are 

determined in this study. The Okara powder is added into food systems and nutritional properties 

of the Okara-enriched food systems are examined.

Food Science and Technology (FST) or  

Biotechnology (BTH)

22 Dr Song BK Genomic analysis of agronomic traits in Malaysian 

weedy rice

As the primary weed of direct-seeded rice fields worldwide, weedy rice has commanded 

considerable attention from researchers seeking to understand its origin and evolution. The high 

capacity for rapid adaptation that makes these weedy relatives so problematic for rice production 

also makes them interesting systems for exploring the mechanisms underlying their phenotypic 

adaptations. Previous studies has provided evidences that wild and domesticated populations 

contribute to the evolution of Malaysian weedy rice, with introgression of adaptive alleles a likely 

component of this process (Song et al. 2014, Molecular Ecology 23; Sudianto et al. 2016, Weed 

Science 64; Cui et al. 2016, G3: Genes, Genomes, Genetics 6; Vigueira et al. 2017, Evolutionary 

Applications (Special Issue)). As part of a collaborative research between Monash University and 

other international universities, this project focuses on Southeast Asian weedy rice as a model 

system. Using a combination of whole genome sequencing, enriched target sequencing and 

biochemical assays, we set out to examine allelic variation at genome level, mutation in 

domestication genes, and changes in agronomical traits in rice.

Biotechnology (BTH)

23 Prof. Sunil K. Lal Cloning a foreign viral gene of interest into bacterial 

and mammalian gene expression vectors.

Use modern recombinant DNA technologies and genetic engineering to clone and express foreign 

genes in bacteria and mammalian cells. 

Biotechnology(BTH)/Biology(BIO)/Medica

l Bioscience(MBS)

24 Prof. Sunil K. Lal Transforming and Expressing a foreign viral gene in 

mammalian cells and detecting the expression.

Apply immunological detection techniques to genetically engineered mammalian cells with a 

cloned foreign gene and detect its protein expression. 

Biotechnology(BTH)/Medical 

Bioscience(MBS)/Biology(BIO)



25 Prof. Sunil K. Lal Immunological detection of protein-protein 

interactions in mammalian cells.

Use modern technologies to perform co-Immunoprecipitatation to detect protein-protein 

interactions. 

Medical Bioscience (MBS)

26 Prof. Sunil K. Lal PCR based cloning of different viral proteins in 

mammalian expression vector (cloning of IAV M1, M2, 

NS1 genes in pCDNA vector and detection of 

expression in mammalian cells after transfection.

Use modern technologies to grow mammalian cells, transform them with a foreign gene and 

detect the expression of the foreign viral protein. 

Medical Bioscience (MBS) / 

Biotechnology (BTH)

27 Prof. Sunil K. Lal Molecular imaging studies on cellular localization of 

proteins using confocal microscopy.

Use modern technologies to grow mammalian cells, transform them with a foreign gene and 

detect their expression using the latest imaging techniques. 

Medical Bioscience(MBS)/ 

Biotechnology(BTH)/Biology(BIO)

28 Prof. Sunil K. Lal Molecular detection of proteins using modern 

Fluorescence-Activated Cell Sorting techniques.

Understand and apply new fluorescence based technologies to molecular biology applications of 

detecting heterologous protein expression inside or on cell surface of genetically engineered / 

recombinant DNA transformed cells. 

Medical Bioscience(MBS)/ 

Biotechnology(BTH)/Biology(BIO) 

29 Prof. Sunil K. Lal Molecular biology and biochemical studies on cell-

cycle progression. 

Use cell cycle markers to detect cell cycle progression. Detect cell cycle arrest under varying 

cellular physiological conditions and miRNA. 

Medical Bioscience (MBS)

30 Prof. Sunil K. Lal Systems biology approach to infectious disease 

biology.

Use innovative wet-lab experimentation in combination with in-silico bioinformatics coupled with 

other inter-disciplinary methodologies to a more holistic approach to studying infectious diseases.      

Medical Bioscience (MBS) / 

Biotechnology (BTH)

31 Prof. Sunil K. Lal Protein-protein interactions using yeast two-hybrid 

technology. 

The yeast-two hybrid system has been used as a powerful genetic and biochemical mechanism for 

screening and detection of in-vivo protein-protein interactions. Get hands-on experience on this 

powerful tool and understand the power of molecular biology and modern biochemistry by 

applying this technique to answering fundamental questions in biology.

Medical Bioscience(MBS)/ 

Biotechnology(BTH)/ Biology(BIO)

32 Prof. Sunil K. Lal Application of molecular biology techniques for food 

testing and certification.

In our modern times, large scale vaccine and processed food production involves rigorous 

biological and chemical processing thereby increasing the chances of exposure to various 

contaminating materials. Get hands-on training on detection of pig/cow-derived products and 

gelatin from animal sources at both the DNA and protein level using new molecular markers for 

testing commercially available food and beverage items.   

Food Science and 

Technology(FST)/Biology(BIO)

33 Dr Tan Hock Siew, 

Patrick

AP Kumaran 

Narayanan

Development of a GFP reporter system in Shigella 

sonnei

Shigella is a human pathogen that causes shigellosis, an acute invasive intestinal infection 

characterized by watery or bloody diarrhoea. Recent studies in the model bacteria Escherichia coli 

provided evidence that a class of regulatory RNA molecules can contribute to antimicrobial 

resistance or susceptibility. Although Shigella is a major human pathogen, current knowledge 

about the riboregulation in this pathogen is limited.

The aim of this study is to establish a GFP (green fluorescent protein)-based reporter system in 

Shigella sonnei. This system can be used to validate the role of riboregulators as well as to monitor 

infections in cell cultures in vitro. This project will explore the field of RNA biology and antibiotics 

resistance. This study will employ various molecular biology and microbiology techniques.

Biotechnology (BTH)

34 Dr. Tan Ji Wei Determination of the effects of a geranylacetophenone 

compound on sepsis-induced mice

Sepsis is a systemic inflammatory response resulted from overzealous host response to infectious 

agents including gram-negative bacteria and their membrane component, lipopolysaccharides 

(LPS). LPS is able to activate numerous immune cells and initiate release of proinflammatory 

cytokines such as TNF-α, which in turn activates inflammatory responses such as vascular leakage, 

cytokine storm, and complement activation, resulting in extensive damage to a variety of organs, 

including liver and lungs. GAP, a drug-like phloroglucinol compound found from a natural plant 

has been shown to exhibit protective effect on LPS-induced inflammatory responses in both cell 

and animal models. However, its effects on LPS-induced sepsis responses are still unclear. 

Therefore, this short project will work on the preliminary study on the effect of GAP in LPS-

induced sepsis in mice. This study is available for 2 students to tag along.  

Medical Bioscience(MBS)/ 

Biotechnology(BTH)/Biology(BIO)



35 Dr Thoo Yin Yin Adeline Ting Su 

Yien

Identification of biosurfactant produced from food 

waste 

Surfactants are amphipathic molecules having characteristic property of reducing interfacial 

tension between two immiscible liquids which helps to improve their miscibility. Such properties 

play an important role in various field such as bioremediation, biodegradation, food, 

pharmaceutics and others. Majority of these surfactants and emulsifiers are being synthesized 

chemically from depleting sources of petrochemicals. Additionally, issues relating to human health 

and environment safety have arisen over the last years due to extensive release of these synthetic 

surfactants in the environment. In light of these ecological issues, this research is proposed to 

identify the type of biosurfactant produced from food waste.

Biology (BIO), Biotechnology (BTH), Food 

Science and Technology (FST)

36 Dr Thoo Yin Yin Effect of oils on in vitro release of beta-carotene 

loaded organogel

β-Carotene is one the natural occurring carotenoids that beneficial to human health. However, the 

utilization of β-carotene is strictly restricted due to its poor solubility in water and high 

susceptibility to isomerization, oxidation and degradation by light, oxygen and heat. The 

bioavailability of β-carotene improved with the decrease in particle size and β-carotene 

absorption promoted with the use of dietary fat. Hence, this study aim to investigate the effect of 

oil type (palm oil, canola oil, corn oil and coconut oil) on β-carotene bioaccessbility of in 

organogel.

Food Science and Technology (FST) or 

Biotechnology (BTH)

37 Dr Thoo Yin Yin Dr Chang Wei Sea Adsorption of heavy metal from aqueous solution 

using fresh and dried banana peels

Accumulation of heavy metals in soils and water is an environmental issues now. With the 

increasing demand for water for agricultural, domestic, remediation and reuse of contaminated 

waters receive prime attention globally. Various techniques and technologies have been 

employed to remove metals from contaminated water and wastewater. This include the use of 

argricultural waste materials as metal adsorbents. Banana peels which contributes approximately 

40% of total weight of the fresh fruit has been reported to be a good metal adsorbent. However, 

limited study is conducted to understand the influence of drying conditions on metal binding 

ability of banana peels.

Food Science and Technology (FST) or 

Biotechnology (BTH)


