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AP. Adeline Ting Su Yien 

Project 1 

Main Supervisor: AP. Adeline Ting Su Yien 

Title of project: Green biogenic synthesis of metal nanoparticles using biological extracts 

and their applications 

Honours research area: BIO, BTH, MBS, CHM 

Project description: Metal nanoparticles are valuable forms of nanoparticles with vast 

biological activities (antitumour, antimicrobial, degradative). They find applications in the 

various health, agricultural and bioremediation industries. This preliminary study will 

investigate the use of biological extracts as a green approach, for the biogenic synthesis 

of these metal nanoparticles. 

 

Project 2 

Main Supervisor: AP. Adeline Ting Su Yien 

Title of project: Light-mediation for production of bioactive compounds by fungi 

Honours research area: BIO, BTH, MBS, FST, CHM  

Project description: Light-stress triggers production of various bioactive compounds in 

fungi. This study will evaluate the various compounds produced by fungi under light stress 

in comparison to absence of light-stress.
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AP. Lim Yau Yan 

Project 1 

Main supervisor: AP. Lim Yau Yan 

Title of project: Effects of drying on the bioactivity of Lamiaceae family of herbal plants  

Honours Research Area: BTH, MBS, FST, CHM 

Project description: Drying of herbal plants leaves by ambient air, oven, sun and 

microwave is a common method of preserving bioactive compounds such as phenolic, 

alkaloids, etc. My research group has been working on the chemical and bioactivity 

effects of drying on several Lamiaceae family plants in the past two years. In this project 

we will focus the work on Mellisa officinalis (Lemon balm) and Salvia officinalis (sage) 

which have good antioxidant, anti-inflammatory and antimicrobial activities. We will 

attempt to find the best drying method that will retain or even enhance the bioactivities. 

Antioxidant and antimicrobial activity tests as well as HPLC, LCMS analyses will be 

carried out in the project. 

 

Project 2 

Main supervisor: AP. Lim Yau Yan 

Title of project: Antioxidant activity of Anredera cordiflora  

Honours Research Area: FST, BTH, CHM 

Project description: 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. 
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Project 3 

Main supervisor: AP. Lim Yau Yan 

Co-supervisor: Dr. Ken Yeong 

Title of project: Anticholinesterase activity of Coctus Woodsonii  

Honours Research Area: MBS, BTH, CHM 

Project description: Costus woodsonii Maas of the Costaceae family, commonly called 

red button ginger or scarlet spiral flag, is a monocot, herbaceous, with creeping rhizome. 

The plant is native to Central America, but can be found throughout the tropics in all 

continents including Malaysia. The plant’s bioactivity properties (antioxidant, antibacterial 

and anticancer) as well as chemical constituents have been investigated in our research 

lab in the past three years. In addition preliminary screening of the methanolic extracts of 

different parts of plant showed good cholinesterase inhibitory activity, which could 

potentially be utilized for therapeutic application in treatment of Alzheimer’s disease. The 

aim of the project is identify and isolate the compound(s) that is responsible for the 

activity. 
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AP. Qasim Ayub 

Project 1 

Main supervisor: AP. Qasim Ayub 

Co-supervisor: Prof. Sadequr Rahman 

Title of project: A rapid, fluorescent based multiplex assay for detection of Early Mortality 

Syndrome in shrimps 

Honours research area: BTH 

Project description: One of our students has developed a multiplex assay that detects 

bacteria that can cause a deadly shrimp disease. The assay permits the identification of 

the disease causing Vibrio parahaemolyticus in shrimps and can be used to screen 

aquaculture water samples and shrimp feeds to quickly identify diseased ponds. In this 

project we would like to develop this assay into a fluorescent based multiplex PCR assay 

for rapid detection of disease outbreaks. This would be useful for aquaculture research, 

diagnostics, quality control and monitoring in the shrimp industry. 

 

Project 2 

Main supervisor: AP. Qasim Ayub 

Title of project: Is the selected non-synonymous variant in PCDH15 associated with 

genetic susceptibility of noise induced hearing loss? 

Honours research area: MBS 

Project description: One outlier region that has been consistently identified across East 

Asian populations includes a genomic region on chromosome 10 that harbours PCDH15, 

a member of the cadherin superfamily of calcium-dependent cell-cell adhesion proteins, 

which is localized in the inner ear hair. The derived allele for a non-synonymous variant 

in this gene is found at very high frequency in East Asians and is absent elsewhere. A 

mouse model with the derived human allele 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 50-200 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. 
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Project 3 

Main supervisor: AP. Qasim Ayub 

Co-supervisor: AP. Lee Sui Mae 

Title of project: Bacterial whole genome sequencing using MinION 

Honours research area: BTH 

Project description: This project involves sequencing whole genomes of selected 

antimicrobial resistant bacterial strains using long read (MinION) sequencing technology 

and comparing the sequence to that generated using short read technolgy using the 

Illumina MiSeq platform. 
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AP. Siow Lee Fong 

Project 1 

Main supervisor: AP. Siow Lee Fong 

Title of project: Effect of pre-treatments and drying technologies on the nutritional, 

physicochemical properties and shelf life of selected fruits and vegetables 

Honours research area: FST, CHM, BTH 

Project description: Drying remains the commonly used technology to preserve shelf life 

of fruits and vegetables. In this study, pre-treatments and drying technologies will be used 

to compare the nutritional, physicochemical, antioxidant and shelf life of selected 

fruits/vegetables 

 

Project 2 

Main supervisor: AP. Siow Lee Fong 

Title of project: Effect of processing and formulation on the quality of ice cream 

Honours research area: FST 

Project description: Unit operations such as drying and freezing that are used in food 

processing have great impact on the quality changes of foods. This study explores the 

effect of processing parameters and formulations on the physicochemical properties of 

ice cream. 
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Dr. Cheow Yuen Lin 

Main supervisor: Dr. Cheow Yuen Lin 

Title: Silver N-Heterocyclic Carbene (NHC) complexes as potential antimicrobial agent 

Honours Research Area: CHM 

Project description: 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 years1. 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 SilvadeneR Cream 1%2. 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 hybrid pyridine functionalized NHC, a chiral backbone and a medium chain alkyl group. 

We believe this project allows us to establish the structure activity relationship and is also 

part of the on-going effort to discover new potent antimicrobial drugs. Skills acquired: 

Organic and Inorganic Synthesis, Chromatography, NMR Spectroscopy and Biological 

Assay. 
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Dr. Choo Wee Sim 

Project 1 

Main supervisor: Dr. Choo Wee Sim 

Co-supervisor: Prof. Sunil Lal 

Title of project: Cell studies on anti-inflammatory and regenerative properties of 

betacyanins 

Honours Research Area: MBS, BTH 

Project description: Red dragon fruit is rich in betacyanins that give rise to its red to 

purplish colour. Betacyanins have been shown to possess pharmacological activities 

such as antioxidant, anti-cancer, anti-lipidemic, antimicrobial and antimalarial.  However, 

most of these research were mainly carried out on betacyanins from red beetroot and 

prickly pear. Red dragon fruit is a promising source of betacyanins and the betacyanin 

composition in red dragon fruit is different from those of red beetroot and prickly pear. 

Thus, in this research, cell studies on anti-inflammatory and regenerative properties of 

betacyanins will be conducted. Firstly, cell viability assays will be conducted.  Next, 

determination of the protective effect of betacyanins to mammalian cells against induced 

inflammation will be studied using molecular expression analysis. Inflammatory markers 

include phosphorylated p38 MAPK (P-P38), p38 MAPK (p38), interleukin-1Beta (IL-1β), 

interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-α). Finally, examination of cell 

regenerative effect of betacyanins will be conducted. Students will learn cell culture, 

protein separation via SDS-PAGE, Western blotting, chemiluminescence-based protein 

detection and immunofluorescence microscopic techniques. 

 

Project 2 

Main supervisor: Dr. Choo Wee Sim 

Co-supervisor: Prof. Sunil Lal 

Title of project: Development of new assays for palm oil purity and molecular detection of 

adulterated palm oil 

Honours Research Area: FST, BTH 

Project description: This research deals with development of new molecular detection 

assays to authenticate and discriminate palm oil from animal fat. To date, there is no 

published research on DNA fingerprinting of palm oil. This research will provide important 

insight into food security, an area that has become increasingly vital in Malaysia and many 

other countries in terms of lifestyle, religion, and health. Foods can be classified as non-

halal if they contain traces of porcine fat. Chemical composition determination is 

inadequate and does not inform the consumer of its origin. Detection of porcine DNA is 
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an accurate mechanism to confirm halal compliance for food products. The main 

advantages of using DNA-based method are its speed, simplicity and accuracy, and also 

the ability to detect adulteration regardless of the amount of the contaminant. In this 

research, the procedures for extraction of genomic DNA from palm oil will be developed 

and optimized.  Specific molecular markers for identification and discrimination of palm 

oil from animal fat will be determined. Finally, the applicability of using DNA fingerprinting 

to detect adulteration in palm oil and a comparison with chemical profiling will be 

investigated and presented. Students will learn PCR, ELISA, FTIR, GC and HPLC 

techniques. 

 

Project 3 

Main supervisor: Dr. Choo Wee Sim 

Title of project: Investigation of anti-microbial and anti-biofilm activities of tocotrienols 

against pathogenic bacteria 

Honours Research Area: BTH, MBS 

Project description: The vitamin E family comprise four tocotrienols and four tocopherols. 

Most of the research were mainly carried out on tocopherols as they are more commonly 

found.  However, tocotrienols are unique as they are able to penetrate tissues with 

saturated fatty layers freely and perform more efficient metabolic function than 

tocopherols. Bacteria prefer to live in a highly complex sessile communities, known as 

biofilms, rather than as planktonic cells to protect themselves from harsh environments 

and eradication damage by antimicrobials. Many chronic or persistent bacterial infections 

have been associated with biofilm formation as they are resistant to removal by 

antimicrobials, host defense mechanisms and even cleaning processes. This research 

investigates the anti-microbial and anti-biofilm activities of tocotrienols against various 

pathogenic Gram positive and Gram negative bacteria.  
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Dr. Foo Su Chern 

Project 1 

Main supervisor: Dr. Foo Su Chern 

Co-supervisor: Dr. Vejeysri (UM), Prof. Phang Siu Moi 

Title of project: Growth measurement, biochemical content and antioxidant activities of 6 

freshwater tropical microalgae species 

Honours Research Area: BIO, BTH 

Project description: Bioprospecting remains a major endeavor before a species is 

deemed worthy of further research. In this project, six newly isolated freshwater 

microalgae species (i.e. Spirulina sp., Nostoc sp., Chlorella vulgaris, Chlorella sp., 

Scenedesmus 041, Haematococcus sp. and Kirchneriella sp.) will be selected and 

screened for the highest growth rate and antioxidant activity (Foo et al., 2017, Foo et al., 

2015b).  

 

Dr. Foo Su Chern 

Project 2 

Main supervisor: Dr. Foo Su Chern 

Co-supervisor: Dr. Md. Zobaer Hasan 

Title of project: Spatial and temporal variation of phytoplankton in 2 lacustrine ecosystem 

Honours Research Area: BIO 

Project description: Phytoplankton are natural bioindicators for lake health. 

Understanding the drivers of the spatial and temporal dynamics of phytoplankton 

abundance enables us to gauge the trophic status of freshwater bodies. This study will 

demonstrate the use of phytoplankton sampling, identification and enumeration; 

supported with valid statistical data analysis.
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Dr. Holly Barclay 

Project 1 

Main supervisor: Dr. Holly Barclay 

Title of project: Impacts of forest restoration on freshwater invertebrates in Cameron 

Highlands’ streams 

Honours research area: BIO 

Project description: This project will form part of a large-scale study of the impacts of 

forest restoration at selected sites in Cameron Highlands. Deforestation and agricultural 

expansion has led to widespread degradation of natural ecosystems in Cameron 

Highlands. The government of Malaysia are now working to restore some of these forests 

to bring back native fauna as well as restore natural ecological processes. This project 

will focus on the impacts of forest restoration on suspended sediments and water 

temperatures in Cameron Highlands’ streams, and determine the extent to which changes 

in catchment forest cover are associated with restoration of natural aquatic invertebrate 

communities and ecological processes, such as leaf litter decomposition. 

 

Please contact Dr. Holly as early as possible if you are considering this project so that 

you can design a project which matches both your interests. This project is likely to require 

research permits. Therefore, early discussion is strongly encouraged to avoid delays at 

the start of your project.
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Dr. Irene Ling 

Project 1 

Main supervisor: Dr. Irene Ling 

Title of project: Fabrication and characterization of size-tunable chitosan based 

microspheres 

Honours research area: MBS, BTH, CHM 

Project description: Porous nano/micro spheres have a wide range of applications such 

as in catalysis, separation and controlled delivery. With the development of 

pharmaceuticals, more and more drugs are encapsulated into carriers to form controlled 

delivery systems. For a considerable time, natural polymers are typical carriers for drug 

delivery. The aim of this study is to synthesize size-controllable chitosan supported 

microspheres and the physicochemical properties of spheres will be characterized by 

SEM, TEM, FTIR and TGA. Additionally, performance of the active material loading and 

release will be studied. 
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Dr. Joash Tan 

Project 1 

Main supervisor: Dr. Joash Tan 

Co-supervisor: AP. Lee Sui Mae 

Title of project: The antimicrobial potential of soil isolates from an East Malaysian forest reserve 

Honours research area: BIO, BTH, MBS, CHM 

Project description: The spread of antibiotic resistant bacteria, also known as superbugs, 

presents a major public health threat. One strategy to combat antibiotic resistance is the 

discovering of novel antibiotics from natural sources. Bacteria have long been a major 

source of clinically useful antibiotics, and pristine natural habitats can be a prolific 

resource for the isolation of understudied bacteria. Our research group has previously 

isolated soil bacteria from a forest reserve deep in East Malaysia. This underexplored 

environment may harbour bacterial isolates with unique and novel antimicrobials. The 

aims of this project are therefore to assess the antimicrobial potential of these isolates 

and identify the antimicrobial compounds. 

 

Project 2 

Main supervisor: Dr. Joash Tan 

Co-supervisor: AP. Uma Devi Palanisamy (JCSMHS) 

Title of project: Treating high blood pressure with rambutan peel extracts 

Honours research area: BIO, BTH, MBS, CHM 

Project description: Hypertension prevalence is on an upward trend, currently affecting 

nearly 50% of adults over the age of 30 in Malaysia. Left untreated, this disease is 

potentially fatal. We had previously discovered that rambutan peel extracts can reduce 

the blood pressure of obese rats, owing to the presence of the potent antioxidant 

compound geraniin. The potential of this compound as an antihypertensive agent is 

relatively under-studied. The aim of this project is to therefore better-understand the mode 

of action responsible for this antihypertensive activity. 
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Project 3 

Main supervisor: Dr. Joash Tan 

Co-supervisor: Dr. Ken Yeong 

Title of project: Potentiation of antibiotics via synergism with synthesized phenylpropanoid 

derivatives 

Honours research area: BIO, BTH, MBS, CHM 

Project description: With the increased prevalence of antibiotic-resistant bacteria, there is 

an increased demand for novel therapeutic treatments. Although the identification of novel 

antimicrobial compounds from nature source has yielded numerous promising 

candidates, such compounds with good antimicrobial profile are finite and becoming 

increasingly difficult to come by. Therefore, there is value in potentially improving, or even 

restoring the activity of known antibiotics. We had previously discovered that 

phenylpropanoid derivatives (synthesized in our lab) are able to dramatically improve the 

activity of several known antibiotics. This project aims to synthesize even more 

derivatives, and test their effect on the antimicrobial activity of known antibiotics when co-

administered.
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Dr. Ken Yeong 

Project 1 

Main supervisor: Dr. Ken Yeong 

Co-supervisor: Dr. Joash Tan 

Title of project: Synthesis of ferrostatin analogs as antimicrobial agent 

Honours research area: CHM 

Project description: Ferrostatin is a 1,2-diamine which is able to chelate Fe2+ and act as 

a ferroptosis inhibitor by blocking the Fenton process. Compounds bearing the 1,2-

diamine scaffold have various applications including being used as antioxidants and anti-

Alzheimer’s agents. Recent studies have also implicated this class of compounds to 

having antimicrobial activity. The project thus aims to investigate the antimicrobial 

potential of novel ferrostatin analogs. This project will involve synthetic chemistry and 

microbiology. 

 

Project 2 

Main supervisor: Dr. Ken Yeong 

Co-supervisor: AP. Lim Yau Yan 

Title of project: Inhibitory effect of Lamiaceae plants on cholinesterase enzymes 

Honours research area: CHM, MBS 

Project description: Essential oils from plants from the Lamiaceae family such as 

rosemary and sage has been shown to have positive effect on improving the human 

cognitive function at high concentrations, probably in part due to their anti-cholinesterase 

activities. Some plants were shown to possess inhibitory activity against AChE, but few 

were explored for their BChE activity. As BChE has recently been hypothesized to be an 

important biomarker for AD progression, we are interested to examine the BChE inhibitory 

activity of several plants from the Lamiaceae found locally. This project will involve natural 

product extraction and bioassays.
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Project 3 

Main supervisor: Dr. Ken Yeong 

Co-supervisor: Dr. Tang Kim San (School of Pharmacy) 

Title of project: Antioxidant and anti-apoptotic properties of essential oils in an Alzheimer’s 

disease model 

Honours research area: MBS, CHM 

Project description: Alzheimer’s disease is a neurodegenerative disorder characterized 

by the progressive loss of memory and cognitive function. The major symptom of 

Alzheimer’s disease is progressive memory loss or amnesia. Currently, there is no cure 

for Alzheimer’s disease. Thus, there is a need to find treatments that can halt the 

progression of the disease. Essential oils are concentrated hydrophobic liquids extracted 

from plant tissues that contain volatile aroma compounds. The inhalation of these oils can 

enhance mood and cognitive function in Alzheimer’s disease patient. However, the 

antioxidant and anti-apoptotic properties of essential oils against neurodegeneration in 

Alzheimer’s disease are poorly understood. The objective of this study is to examine the 

antioxidant and anti-apoptotic potentials of essential oils in an Alzheimer’s disease model. 

 

Project 4 

Main supervisor: Dr. Ken Yeong 

Co-supervisor: Dr. Tang Kim San (School of Pharmacy) 

Title of project: The protective role of essential oils in diabetic-related complications 

Honours research area: MBS, CHM 

Project description: Diabetes is a chronic condition associated with abnormally high levels 

of blood sugar. Diabetes is caused by the absence or insufficient production of insulin, or 

an inability of the body to properly use insulin. Damages to kidneys and nervous tissues 

are common complications in diabetes. Oxidative stress plays a major role in the 

pathogenesis of diabetes and the development of these complications. Essential oils are 

concentrated hydrophobic liquids extracted from plant tissues that contain volatile aroma 

compounds. Some essential oils possess high antioxidant activity and thus may 

counteract the oxidative stress in diabetes. Nonetheless, the ability of these oils to protect 

against diabetic-related tissue damages is largely unclear. The aim of this project is to 

evaluate the protective potential of different essential oils in cell models of diabetic 

nephropathy and neuropathy.



18 
 

Project 5 

Main supervisor: Dr. Ken Yeong 

Title of project: Butyrylcholinesterase activity in SH-SY5Y neuronal-like cell model 

Honours research area: MBS, CHM 

Project description: It has been well reported that neurotoxicants such as scopolamine 

impair memory performance in both humans and animals. Scopolamine induced 

cells/animals have been used extensively as models to investigate the effect of AD. 

However, the in vitro effect of these neurotoxicants on butyrylcholinesterase (BChE), 

which has become an increasingly important target for AD, has yet to be reported. This 

project aims to investigate the activity of BChE in a neuronal-like cell model and evaluate 

the potential of selected BChE inhibitors in attenuating the effect after being induced by 

neurotoxicants.
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Dr. Lee Wai Leng 

Project 1 

Main supervisor: Dr. Lee Wai Leng 

Co-supervisor: Dr. Lim Jasmine (University Malaya), Prof Bayden Wood (Monash 

University Clayton) 

Title of project: Analysis of urinary extracellular vesicles of prostate cancer patients using 

FTIR  

Honours research area: BIO, BTH, MBS 

Project description: There are various types of extracellular vesicles (EVs) released from 

different cell types into the extracellular space for intercellular communication. These 

vesicles were reported to serve as vehicles for intercellular transfer of genetic material 

(mRNA, miRNA) or proteins. Lately, these vesicles were found to play a significant role 

in cancer development and have emerged as a novel source of non-invasive cancer 

biomarkers given that cancer-specific molecules were identified in the EVs isolated from 

biological fluids such as urine, saliva, blood and breast milk. In a recent study, detection 

of prostate-related genes in urinary EVs was reported. Prostate cancer represents the 

most common cancer in men and serum prostate specific antigen (PSA) is commonly 

used as a biomarker for prostate cancer although this strategy has been criticized due to 

its low sensitivity and specificity. Therefore, a non-invasive approach involving 

examination of EVs isolated from urine samples of the patients would be less painful and 

potentially a more sensitive diagnostic tool. In this project, EVs will be isolated from the 

urine samples collected from both healthy individuals and prostate cancer patients. IR 

spectrum of these EVs will be analyzed and compared. The findings of this proposed 

project are expected to be used in the development of a non-invasive urine test for early 

diagnosis of prostate cancer.  

 

Project 2 

Main supervisor: Dr. Lee Wai Leng 

Co-supervisor: Brain Research Institute of Monash Malaysia (BRIMM): Prof. Ishwar 

Parhar, Dr. Muhamad Noor Alfarizal 

Title of project: Lentinan promotes the anticancer effect of temozolomide in human 

glioblastoma cells.  

Honours research area: BIO, BTH, MBS 

Project description:  

 Glioblastoma (GBM) are malignant brain tumors that are highly invasive with a high 

proliferation rate and tumor recurrence which makes them aggressive among other 
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cancers. Moreover, the use of standard chemotherapy drug, temozolomide (Tmz) 

faces chemoresistant challenge. 

 Lentinan from shiitake mushrooms (Lentinus edodes) has been reported to induce 

anticancer and apoptosis effects in several cancer model except GBM. 

 Additionally, our preliminary screening for the first time demonstrated lentinan 

cytotoxicity in human GBM which the cell viability and exemplifies its anticancer 

effect. 

 Therefore, the use of lentinan may enhance the therapeutic efficacy of Tmz 

anticancer and apoptosis-inducing effect in human GBM models. 

 Hypothesis: 

Since lentinan exhibited anti-proliferative and cytotoxic effect in glioblastoma cells, 

we hypothesized that lentinan from shiitake mushrooms (Lentinus edodes) may 

promote the anticancer and apoptosis effect by temozolomide using flow 

cytometry, western blotting and bioimaging techniques. 

 

This project will be carried out in BRIMM
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Dr. Lee Yee Ying 

Project 1 

Main supervisor: Dr. Lee Yee Ying 

Co-supervisor: Nur Azwani Ab Karim (Sime Darby Research Sdn Bhd) 

Title of project: Red palm olein enriched trans fat free cakes 

Honours research area: FST 

Project description: Malaysia is one of the largest palm oil producing countries in the 

world. For the last few decades, palm oil has remained as one of the important 

commodities to drive the growth of Malaysia's economy. Among the various edible oil 

products obtained from palm oil processing, red palm olein which is obtained from the 

crude palm oil via low temperature process, possess to have substantial amount of 

essential phytonutrients (carotene, tocopherol, and tocotrienol, squalene, coenzyme 

Q10) as compared to other existing edible oil products. Numerous studies had 

demonstrated that red palm olein showed to have health promising effect. Consumption 

of red palm olein is able to combat vitamin A deficiency, atherosclerosis and certain types 

of cancer due to the presence of phytonutrient. Looking at the beneficial health effects of 

red palm olein, the present study aims to optimize the formulation of margarine enriched 

with red palm olein and further incorporate it into cakes that can serve to manage vitamin 

A deficiency individual and reduce the trans fat intake simultaneously. 

 

Project 2 

Main supervisor: Dr. Lee Yee Ying 

Co-supervisor: Nur Azwani Ab Karim (Sime Darby Research Sdn Bhd) 

Title of project: Structured lipid medium- and long-chain triacylglycerol as vegetable fat 

for cheese  

Honours research area: FST, BTH 

Project description: Obesity is a global epidemic problem that is often associated with 

cardiovascular disease and certain types of cancer. Medium-and long-chain 

triacylglycerol is a type of structured lipid that has undergone structural modification either 

using enzyme or chemical. It is make up of medium chain fatty acid and long chain fatty 

acid, respectively. Medium chain fatty acid is preferably to be positioned in the sn-1 and 

sn-3 position whereas long chain fatty acid is placed in sn-2 position. Incorporation of long 

chain fatty acid will provide our body with essential fatty acid which is needed to maintain 

the physiological function of the body. Meanwhile, the medium chain fatty acid will 

contribute to weight suppression effect as it will be rapidly metabolised in the body. 

Currently, the aforementioned structured lipid was commercially available in Japan as 
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anti-obesity cooking oil. The project aim to synthesise a new type of medium and long 

chain triacylglycerol from palm sources and further incorporated it into cheese. 

 

Project 3 

Main supervisor: Dr. Lee Yee Ying 

Title of project: Synthesis of human milk fat substitute from fresh water fish oil 

Honours research area: FST 

Project description: Breast milk is generally recognised as the optimal choice of nutrition 

for preterm infant during the first year of life. It provides infant with balanced nutrients and 

bioactive compounds that are essential for their proper growth and development. 

However, under certain circumstances where breast feeding is not adequate and 

possible, human milk fat substitute (HMFS) is the ideal alternative to breast milk. 

Currently, human milk fat substitute are sold commercial under the brand name of 

Betapol. Nevertheless, the said commercially available human milk fat substitute lack 

essential fatty acid that is necessary for infant. Fish oil is known to contain substantial 

amount of long chain polyunsaturated fatty acids (EPA and DHA) which is essential to 

maintain the physiological function of the body. Consumption of fish oil is found to improve 

development and function of the brain which is essential for children. Hence, the objective 

of the proposed project is to isolate and characterise fish oil from the fresh water fish in 

Malaysia. Subsequently, enzymatic modification process will be performed on the fish oil 

to produce human milk fat substitute which is much more healthier for infant. 

 

Project 4 

Main supervisor: Dr. Lee Yee Ying 

Title of project: Liquidcrystal emulsion for cosmeceutical application to manage skin 

dryness 

Honours research area: FST, BTH 

Project description: Emulsion (water-in-oil or oil-in-water) is widely being utilized in 

cosmetic formulation for preparation of ointment, cream or lotion. Recently, multiple 

lamellar liquid crystal emulsion has received much attention for cosmeceutical 

applications (Hamdan and Laili, 2016). The multiple lamellar liquid crystal emulsion has 

unique structure as compared to conventional emulsion. It forms a multi lamellar liquid 

crystalline network similar to the structure of outer most layer of epidermis. Multi lamellar 

liquid crystalline possesses several advantages. It served as a barrier to prevent moisture 

loss from the skin and hence provides better moisturizing effect. Apart from that, it can 

also be used as a vehicle to deliver active ingredients. Study found that the multi-lamellar 

liquid crystal emulsion exhibited better penetration of bioactive into the skin as compared 
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to conventional ingredients. Therefore, the ultimate goal of the proposed work is to 

develop a multi-lamellar liquid crystal emulsion in managing skin dryness. The multi-

lamellar liquid crystal emulsion is expected to enhance moisture retention and facilitate 

the penetration of phytonutrients into the skin. 

 

Project 5 

Main supervisor: Dr. Lee Yee Ying 

Co-supervisor: Dr. Michelle Yap 

Title of project: Development of cookies enriched with plant-based protein extracted from 

palm biomass 

Honours research area: FST 

Project description: Plant-based protein received wide attention from the public recently 

as an alternative to animal protein. Plant-based protein is readily available and has almost 

similar amino acid profile as compared to animal protein. Further, they are regarded as 

halal/Kosher and suitable for the public. Interestingly, palm oil processing is a well-

established industry in Malaysia. As the largest palm oil producer in the world, Malaysia 

produces around million tons of biomass. Seeing the availability of palm biomass in such 

a large portion and the valuable protein content in it, it is ought to be utilized for human 

being application. The project will investigate the isolation of protein from palm biomass 

and subsequently investigate the effect of such protein in development of cookies.
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Dr. Md Zobaer Hasan 

Project 1 

Main supervisor: Dr. Md Zobaer Hasan 

Title of project: A statistical approach to identify the key risk factors of child malnutrition 

in Selangor State 

Honours research area: MBS 

Project description: This study attempts to identify the key risk factors of child malnutrition 

in the Selangor State by using a statistical approach. 

 

Project 2 

Main supervisor: Dr. Md Zobaer Hasan 

Title of project: A cross-sectional study of tobacco consumption and its association with 

education among the university students in Malaysia 

Honours research area: MBS 

Project description: This study will be conducted to find the association between tobacco 

consumption and education among the university students in Malaysia. 
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Dr. Michelle Yap 

Project 1 

Main supervisor: Dr. Michelle Yap 

Title of project: Is membrane permeabilization induced by cytotoxin a dose-dependent 

mechanism?  

Honours research area: MBS 

Project description: Cytotoxin (Ct) is a 3FTx presents at about 40-60% in cobra venom, 

thus it plays crucial role in pathophysiology of cobra envenomation. The cytotoxicity of Ct 

is determined by the functional domain located in the hydrophobic three-finger loop by 

penetration into cell membrane. In a preliminary study conducted in our lab, the Ct 

induces a dose-dependent cell lysis with no substantial release of necrotic marker, it was 

then hypothesized that the Ct causes membrane permeabilization preceding the necrotic 

event of the cells. Thus, in this study, we are going to investigate the possible 

mechanisms of membrane permeabilization of Ct in dose-dependent manner and to 

confirm if membrane permeabilization is the key feature of cell death caused by Ct, rather 

than necrosis in high concentration. 

 

Project 2 

Main supervisor: Dr. Michelle Yap 

Co-supervisor: Dr. Lee Yee Ying, Prof. Chan Eng Seng (School of Engineering) 

Title: A rapid detection method for process contaminants in palm-based products 

Honours research area: BIO, FST 

Project description: Palm oil is the most produced and affordable vegetable oil in the 

world. It feeds billions of people globally, especially those from the developing world. 

Therefore, palm oil is essential for ensuring global food security. Recently, the presence 

of process contaminants, esterified monochloropropanediol and esterified glycidol 

compounds. In processed food products have raised much concerns internationally 

because they have been identified as possible carcinogens. These compounds have also 

been found in palm-based products because the compounds can be formed during 

processing. However, the existing methods of detection for monochloropropanediol and 

esterified glycidol are tedious and costly. In this project, we aim to develop a rapid 

detection method for these contaminants in palm-based products. The method will allow 

in situ and routine determination of the process contaminants during processing and 

application, thus ensuring the delivery of safe products to consumers. 
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Project 3 

Main supervisor: Dr. Michelle Yap 

Co-supervisor: Dr. Foo Su Chern 

Title of project: Protein profiling and amino acids compositions of freshwater microalgae: 

Identification of bioactive proteins with potential pharmacological actions  

Honours research area:  

Project description: Freshwater microalgae is deemed as sustainable renewable raw 

materials for food, value-added materials and biofuel. The microalgae contains valuable 

bio-compounds such as proteins, carotenoids and lipids. Microalgae becomes the driving 

force for protein resources because it is superior to conventional protein resources such 

as those in soy and pea. Approximate 10-70% of microalgae biomass consists of proteins. 

In this project, we aim to investigate the protein profiling of two freshwater microalgae 

species, Limnothrix sp. and Ankistrodesmus sp. The outcome of the research is aimed to 

unravel the presence of bioactive proteins with potential pharmacological actions. This 

project is available for 2 vacancies. Please contact the main supervisor for details. 
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Dr. Pushpamalar Janarthanan 

Project 1  

Main supervisor: Dr. Pushpamalar Janarthanan  

Co-supervisor: Dr. Thenapakiam (MIPO, MUM)  

Title of project: Carboxymethyl cellulose (CMC) from oil palm fruit bunch with PVA bilayer 

films as biodegradable material for active food packaging 

Honours Research Area: BTH, FST 

Project description: As an approach to implement environmental friendly industries, the 

conversion of plant waste have been most important innovations in the recent years. 

Malaysia, palm oil fruit bunch waste has received considerable interest as a source of 

chemical feedstock due to their high abundance, renewability, biodegradation and low 

cost of production. Changes in consumer preference for safe food have led to innovations 

in packaging technologies. Active packing are such packaging technologies which offer 

to deliver safer and quality products. These technologies are designed to the increasing 

demand for safer foods with better shelf life. The market for active packaging systems is 

expected to have a promising future by their integration into packaging materials or 

systems. Hence, cellulose derivative materials have been widely used as an alternative 

for novel packaging material. The palm oil waste could be used to produce 

carboxymetylcellulose (CMC) which could be useful in developing packaging material. 

 

Project 2 

Main supervisor: Dr. Pushpamalar Janarthanan  

Co-supervisor: Dr. Thenapakiam (MIPO, MUM) 

Title of project: Lycopene-Loaded Nanostructured Lipid Carrier with Carboxymethyl 

cellulose (CMC) Formulation for Topical Administration.  

Honours Research Area: MBS 

Project description: Nanostructured lipid carriers (NLC) have attracted increasing 

attention in the past decades as an alternative dosage form, because of their 

biocompatibility, biodegradability, high bioavailability, and good shelf-life. Moreover they 

protect chemically labile drugs from degradation and provide sustained release of the 

loaded active. In the context of dermal drug delivery, there has been an intensified interest 

in in vitro test systems over the past few years. Moreover, penetration of active 

compounds into the human skin depends strongly on skin hydration which can be affected 

by occlusive compounds. Lycopene, which is present in tomato, watermelon, and pink 
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grapefruit is one of the most potent antioxidants. It has been shown that it functions as an 

anti-inflammatory, anti-cancer, and anti-mutagenic agent likely due to its high physical 

quenching rate for singlet oxygen. However, its therapeutic potential is limited by some 

unfavorable properties. To mention, lycopene has a very low aqueous solubility and 

hardly diffuses through the epidermis when applied topically. The utilization of lipid 

nanoparticles for cutaneous delivery of lycopene is therefore an attractive option. Further, 

lycopene is very unstable and a suitable carrier system should retard its degradation. The 

aim of the present study was to investigate the suitability of NLC for loading, release and 

stabilization of lycopene. The lycopene would be loaded into NLC, composed of a 

surfactant (Tween 60), orange wax and palm oil, using high pressure homogenization 

(HPH). The particles need to be characterized for size, charge, and stability, as well as in 

vitro release properties of NLC with different lycopene loadings. The occlusive properties 

and antioxidant activities of lycopene-loaded NLC would also be investigated. 

 

Project 3:  

Main supervisor: Dr. Pushpamalar Janarthanan  

Co-supervisor: Dr. Thenapakiam (MIPO, MUM), Dr. Pooria (School of Engineering) 

Title of project: A dual-action antibacterial packaging film from chitosan-nanolignin 

reinforced with cellulose nanocrystal from oil palm empty fruit bunch (OPEFB) using 

electrospinning method 

Honours Research Area: BTH  

Project description: Electrospinning has been recognized as an efficient method for the 

fabrication of submicron-sized fibers and various macromolecules have been electrospun 

into ultrafine fibers as thin as several nanometers. When an electric field is applied 

between a needle capillary end and a collector, surface charge is induced on a polymer 

fluid deforming a spherical pendant droplet to a conical shape. As the electric field 

surpasses a threshold value where electrostatic repulsion force of surface charges 

overcome surface tension, the charged fluid jet is ejected from the tip of the Taylor cone 

and the charge density on the jet interacts with the external field to produce an instability. 

Important parameters in electrospining are not only polymer and solution properties such 

as molecular weight, viscosity, conductivity and surface tension, but also electrospinning 

conditions such as applied electric voltage, tip-to-collector distance, feeding rate, etc. 

Nanofibers have amazing characteristics such as very large surface area-to-volume ratio 

and high porosity with very small pore size. Chitosan is the second-most abundant natural 

polysaccharide next to cellulose, which is embedded in a protein matrix of a crustacean 

shell or a squid pen. Chitosan has many useful properties such as biocompatibility, 

biodegradability, antimicrobial activity, wound healing property, antitumor effect, etc. This 
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project introduces the electrospun homogeneous nanofibers of pure chitosan dissolved 

in strongly concentrated aqueous acetic acid solution without addition of other solvents, 

with other natural incorporation of nanocellulose and lignin. 

 

Project 4:  

Main supervisor: Dr. Pushpamalar Janarthanan 

Co-supervisor: Dr. Thenapakiam (MIPO, MUM), Dr. Marina Talib (Malaysia Nuclear 

Agency)  

Title of project: Biodegradable cutlery using from oil palm empty fruit bunch (OPEFB) 

biomass  

Honours Research Area: BTH 

Project description: The use of renewable materials for industrial applications is becoming 

impellent due to the increasing demand of alternatives to scarce and unrenewable 

petroleum supplies. In this, one of the most important novelties is the conversion of plant 

waste material into value-added products. Palm oil which is an edible vegetable oil 

derived from the mesocarp of the fruit of the oil palms, primarily the African oil palm Elaeis 

guineensis and to a lesser extent from the American oil palm Elaeis oleifera and the 

maripa palm Attalea maripa have catered a staple food for communities across the globe. 

Malaysia is one of the highest producers and exporters of oil palm and due to this large 

amount of palm products would give rise to large amount of oil palm waste which pose 

an environmental problem. Based on this phenomenon, it is therefore favorable if oil palm 

fruit bunch biomass can be converted into useful products that would greatly decrease 

the amount of water pollution contributing to the environment. The use of biomass fibers 

would be helpful to replace synthetic cutleries that is causing a serious ecological problem 

due to their total non-biodegradability. The aim of this work is to utilize oil palm fruit bunch 

biomass for preparing biodegradable plastic cutlery, to improve the waste management 

scenario in the future. 
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Project 5:  

Main supervisor: Dr. Pushpamalar Janarthanan  

Title of project: Developing of Carboxymethyl cellulose (CMC) polymer coated with 

modified magnetic iron oxide (Fe3O4) nanoparticles for metal ions and dye removal.  

Honours Research Area:  BTH 

Project description: The nano-enhanced polymeric membrane was prepared by addition 

of different types of modified iron oxide nanoparticles. Fe3O4 nanoparticles were coated 

by silica, metformin and amine, and then subjected to form matrix membranes. The 

prepared membranes were characterized by morphology (FESEM and AFM images), 

hydrophilicity, and sizes of the pores, pure water flux, and metal ions removal. Subjecting 

appropriate organic/inorganic modifiers for inorganic nanoparticles like iron oxide could 

promote removal of metal ions and dyes. 

 

Project 6:  

Main supervisor: Dr. Pushpamalar Janarthanan  

Co-supervisor: Prof. Phil Andrews (School of Chemistry, MUA) 

Title of project: Developing methods for the incorporation of bismuth into functionalised  

carboxymethylcellulose hydrogels and subsequent assessment against a range of  

multi-drug resistant bacteria.  

Honours Research Area:  MBS 

Project description: Bismuth compounds are well known for antimicrobial activity, 

especially in assisting the treatment and eradication of Helicobacter pylori. The current 

approved medical treatments for H. pylori infection as part of quadruple treatment 

regimens is with bismuth subsalicylate or colloidal bismuth subcitrate (MIC ~34.5 μM) – 

both derived from carboxylic acids. Metal-based antibiotics are not new and those based 

on silver still attract much attention; both as metal-organic compounds (eg silver 

sulphadiazine) and more recently as nanoparticles (AgNPs). However, there are 

significant problems; environmental contamination and persistence, human toxicity, and 

emerging resistance have all been identified as future limiting factors which may lead to 

greater regulation.  

 

Hydrogels have become extremely popular in a multitude of applications in modern 

medicine and beyond, owing largely due to their properties as biocompatible, soft, 

malleable and high water content materials. Carboxymethylcellulose (CMC) is an ether 

derivative cellulose in which H atoms of the hydroxyl groups are being replaced by 
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carboxymethyl groups (-CH2COOH). Moreover, CMC is known to have a high 

transparency and mechanical strength, good water solubility as well as excellent 

hydrogel-forming property. We have selected carboxymethylcellulose as natural 

polymers are favoured over synthetic polymers as they offer several advantages such as 

biodegradable, modifiable, renewable, biocompatible and non-toxic. This joint project will 

develop protocols for the inclusion of known antimicrobial bismuth-based moieties into 

sulfonated-carboxymethylcellulose at low %Bi loadings (0.5 – 5.0 %) to manufacture an 

antimicrobial hydrogel. The ultimate aim of preparing bismuth containing sulfonated-

carboxymethylcellulose is to study on the biocompatibility characteristic towards healthy 

cells to be able to employ this material as an antibacterial agent for treatment of 

Helicobacter pylori, or alternatively as a drug carrier. 

 

Project 7: 

Main supervisor: Dr. Pushpamalar Janarthanan 

Co-supervisor: Dr. Pooria (School of Engineering), Dr. Thenapakiam (MIPO, MUM). 

Title of project: Developing of control release transdermal patch for drug delivery system 

by electrospinning 

Honours Research Area: MBS 

Project description: Electrospinning is a technique to transform polymer solutions 

(hydrophobic/hydrophilic) to non-woven fibrous membranes with fiber diameter as small 

as to the nanometer range. Membranes produced exhibits high surface/volume ratio, 

enhanced mechanical strengths, and highly open porous structures. A typical setup for 

electrospinning consists of a syringe loaded with dissolved polymer solution, a needle, a 

power supply which forms the negative and positive terminals, and a collector. 

Electrospun membranes can be applied for various purposes such as water filtration, drug 

delivery carriers, and scaffolding. In the field of electrospun fiber membranes for drug 

delivery carriers, the most common hindrance to a sustained drug release is the initial 

burst release of loaded drugs due to the degradation of the membranes and the diffusion 

of surface drugs. A combination of hydrophobic and hydrophilic polymer membranes 

could be expected to result in a good biocompatibility and able to delay in vitro hydrolysis 

due to its intrinsic water repellent capabilities. 
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Project 8: 

Main supervisor: Dr. Pushpamalar Janarthanan 

Co-supervisor: Dr. Alice Chuah Lay Hong (School of Pharmacy), Dr. Pooria (School of 

Engineering) 

Title of project: Developing of control release microcapsules for drug delivery system by 

electrospraying 

Honours Research Area: MBS 

Project description: Spray drying has widely used the method in the pharmaceutical 

industry to prepare microcapsules for loading and administration of various biomedical 

drugs. In the electro-spraying technique, the dissolved polymer/s is homogenized under 

high-speed and sprayed with high power to result in atomization that leads to the 

formation of the small droplets or the fine mist from which the solvent evaporate 

instantaneously leading the formation of the microspheres in a size range 1-100μm. Fibre 

polymer materials such as plant gums, modified celluloses and dextrins can all be used 

as the components of an encapsulant matrix. Spray-drying microencapsulation can both 

protect the drug from environmental pressures as well as mask the unpleasant taste of 

drugs through the encapsulant physical barrier. Cytotoxic drugs could be encapsulated 

until it reaches to the targeted sites and drugs molecules are being released without 

harming the normal cells along the gastrointestinal passages.
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Dr. Tan Hock Siew, Patrick 

Project 1  

Main supervisor: Dr. Tan Hock Siew, Patrick  

Co-supervisor: Dr. Irene Ling 

Title of project: Nucleic acid-based strategy against multidrug-resistant pathogens 

Honours Research Area: BIO, BTH, MBS 

Project description: In the two last decades, many pathogens have acquired resistance 

to various antibiotics, prompting the World Health Organization to publish list of 

pathogens which urgently need new antibiotics. Majority of the antibiotics were designed 

to target bacterial proteins that are essential for growth. However, this strategy has 

become ineffective due to the rapid exchange of antibiotic resistance genes and 

mutations in pathogens. The aim of this project is to develop a potential nucleic acid 

therapeutic agent against selected multidrug-resistant pathogens via synthetic biology 

and chemistry approaches. This project will explore the field of chemical synthesis and 

RNA biology, employing various molecular biology and microbiology techniques. 

 

Project 2  

Main supervisor: Dr. Tan Hock Siew, Patrick  

Title of project: Directed evolution of antimicrobial resistance in Shigella sonnei 

Honours Research Area: BIO, BTH, MBS 

Project description: Shigella is a human pathogen that causes shigellosis, an acute 

invasive intestinal infection characterized by watery or bloody diarrhoea. Recent studies 

provided evidence that low levels of antibiotics that are present in the environment can 

contribute to the development of antimicrobial resistance. However, current knowledge 

about the effects of sub-lethal antibiotics concentration in this major human pathogen is 

limited. The aim of this study is to determine the effects of sub-lethal antibiotics in the 

development of antimicrobial resistance in S. sonnei. A unique aspect of this project is 

the utilisation of directed evolution technique to control and study various generations of 

S. sonnei. Students will explore the field of molecular microbiology and antibiotics 

resistance and employ various molecular biology as well as microbiology techniques in 

this project.
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Project 3  

Main supervisor: Dr. Tan Hock Siew, Patrick  

Co-supervisor: Dr. Michelle Yap 

Title of project: A functional metagenomics study on antimicrobial resistance genes from 

the environment 

Honours Research Area: BIO, BTH, MBS 

Project description: Antibiotics saved millions of lives since their discovery more than 50 

years ago. These drugs are commonly prescribed to combat bacterial infection. However, 

in the recent decade, there has been a rapid rise in antimicrobial-resistant bacteria. 

Horizontal gene transfer of the resistance gene between bacteria is one of the most 

common methods for bacteria to acquire resistance. Hence, it is crucial to understand the 

prevalence of these resistance genes from the environment. The aim of this study is to 

survey the presence of antimicrobial resistance genes in the environment within the 

vicinity of Monash campus/Sunway city. This project will utilise functional metagenomics 

approach, a powerful high-throughput to identify resistance genes from environmental 

samples. Students will employ various molecular biology, microbiology and bioinformatics 

techniques in this project.
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Dr. Tan Ji Wei 

Project 1  

Main supervisor: Dr. Tan Ji Wei  

Title of project: Therapeutic Potential of Phytochemicals in Rhinovirus-Induced Airway 

Inflammation 

Honours Research Area: BIO, BTH, MBS 

Project description: Human rhinovirus (HRV) is the primary etiological agent of common 

colds – the most common acute upper respiratory tract infection. Besides that, HRV is 

also capable of causing lower respiratory tract infection, leading to exacerbations of 

airway diseases, such as asthma and chronic obstructive pulmonary diseases (COPD). 

Airway epithelium is the primary site of HRV infection and virus replication inside airway 

epithelial cells triggers various inflammatory responses that may consequently 

exacerbate asthma. Increased production and release of pro-inflammatory cytokines and 

chemokines are believed to be the major mechanism that contributes to HRV-induced 

asthma exacerbations by enhancing airway inflammation. Numerous phytochemicals, 

especially phenolic compounds, have been proven to be excellent anti-inflammatory 

agents by attenuating cytokines and chemokines release. However, their effects on 

rhinovirus-induced airway inflammation has not been explored yet. Thus, this project will 

be a preliminary study to examine the therapeutic potential of phytochemicals in 

rhinovirus-induced airway inflammation, particularly on the expression and production of 

a variety of pro-inflammatory cytokines and chemokines in rhinovirus-infected airway 

epithelial cells. This study is available for 1 or 2 honours students to tag along. 

 

Project 2  

Main supervisor: Dr. Tan Ji Wei  

Title of project: Potential Therapeutic Effects of A Mast Cell Stabilizer on Atopic 

Dermatitis-like Skin Lesions in vivo 

Honours Research Area: BIO, BTH, MBS 

Project description: Atopic Dermatitis (AD) is an inflammatory skin disease characterized 

by pruritic and eczematous skin lesions with characteristic clinical signs such as itch, 

erythema, papule and lichenification, and also dermatopathological signs such as 

epidermal hyperplasia. Increase number of eosinophils and its immigration to the 

inflammatory site, as well as increase in the number of mast cells and mast cells activation 

in skin lesions are the important characteristics of AD. Mast cells also modulate the 

differentiation of naïve T cells to Th1 and Th2 subsets which produces to Th1 and Th2 

cytokines and eventually leads to the development of skin lesions in AD patients. Current 

treatments of AD have frequent occurrence of adverse effects thus this study aims to 
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demonstrate the therapeutic effects of a potential mast cell stabiliser on AD-like skin 

lesions in mice. The affected dorsal skin of mice will be subjected for histological analysis 

to quantitate the epidermal thickness, infiltration of inflammatory cells especially 

eosinophils, as well as the number and granulation of mast cells. Real Time-Polymerase 

Chain reaction will also be conducted to determine the effect of mast cell stabiliser on the 

production of Th1 and Th2 cytokines at mRNA level. This study is available for 1 honours 

student to tag along. 

 

Project 3  

Main supervisor: Dr. Tan Ji Wei 

Co-supervisor: Dr. Michelle Yap  

Title of project: Wound healing effects of blue-green microalgae species on human skin 

cells 

Honours Research Area: BIO, BTH, MBS 

Project description: A wound is a disruption of the normal anatomical structure and 

function of a tissue when an injury to the skin occurs. Wound healing is a complex and 

dynamic process of recovering the forms and functions of injured tissues. The process is 

tightly regulated by multiple growth factors and cytokines released at the wound site. Any 

alterations that disrupt the healing processes would worsen the tissue damage and 

prolong repair process. This will result in chronic, non-healing wounds that subject the 

patient to significant discomfort and distress. Microalgae extracts have been reported to 

contain a wide array of bioactive compounds with different biological activities such as 

anti-bacterial, anti-fungal, anti-viral, anti-tumoral, anti-inflammatory and even wound 

healing properties. To date, there are only a handful of studies on 2 newly discovered 

microalgae species, Limnothrix and Ankistrodesmus. Their beneficial effects on human 

health have yet to be fully understood. Therefore, the aim of this study is to examine the 

wound healing efficiency of various solvent extracts originated from each Ankistrodesmus 

falcatus and Limnothrix cf. microalgae species. This study is available for 1 or 2 honours 

students to tag along.  

 



37 
 

Project 4  

Main supervisor: Dr. Tan Ji Wei 

Title of project: In vitro screening of Malaysia stingless bee honey on mast cell’s response 

Honours Research Area: BIO, BTH, MBS 

Project description: Over the decades, allergic diseases have affected the world 

population and currently one of the major global health problems. According to several 

reported studies, the main key player that is responsible to trigger an allergic response 

are mast cells. These cells are important effector cells of the innate immune system that 

participated in the pathogenesis of allergy and allergen sensitization. Although several 

treatment modalities have been undertaken to tackle the development of allergy and even 

activation of mast cells, these treatments have limited clinical success and some even 

lead to serious side effects. One of the possible alternatives is looking at natural products 

by using honey to treat allergic diseases as this compound has been reported to 

traditionally relief allergic responses. As such, this project was designed to study whether 

a Malaysia stingless bee honey have an effect against mast cell activation. This study is 

available for 1 or 2 honours students to tag along. 

 

Project 5  

Main supervisor: Dr. Tan Ji Wei 

Title of project: Synergistic Action of Phytochemicals against in vitro model of Parkinson's 

Disease. 

Honours Research Area: BIO, BTH, MBS 

Project description: Parkinson's disease (PD) is a long-term degenerative disorder of the 

central nervous system that mainly affects the motor system. To date, there is currently 

no official cure for PD. Each person with PD is being treated based on symptoms which 

include medication and surgical therapy. Therefore, efforts have been made to explore 

other possibilities to address the current situation in providing better treatment against 

PD. Since the last decade, the use of natural compounds from medicinal plants as an 

alternative therapeutic treatment has gained a lot of attention. Some studies also reported 

their synergistic action against various human diseases such as cancer and allergy. As 

such, this has strengthened the complementary role of medicinal plants in combating 

human diseases. Isoflavonoids are a class of flavonoid compounds that are biologically 

active. They can be widely found in soy, peanuts, and chick peas. Although some of these 

isoflavonoids have shown to contain neuroprotective effects against AD and PD, there 

are yet any studies that attempt to determine their synergistic action against 

neurodegenerative diseases. Therefore, this proposed study aims to investigate the 

potential synergistic effects of selected isoflavonoids in an in vitro model of PD. This study 

is available for 1 honours student to tag along.
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Dr. Thoo Yin Yin 

Project 1 

Main supervisor: Dr. Thoo Yin Yin 

Co-supervisor: AP. Adeline Ting Su Yien 

Title of project: Ozone processing of watermelon juice: Impact on physicochemical 

parameters, colour and antioxidant content 

Honours research area:  FST, BTH 

Project description: Thermal processing of fruit juices is a commonly used to improves 

product shelf-life and eliminate potentially harmful microorganisms.  Although it is a short 

treatment of seconds at temperature below 100 ℃, but this thermal treatment has been 

associated to the loss of nutritional and organoleptic properties. Hence, non-thermal 

processing such as ozone treatment is more appealing to consumers who prefers 

product’s natural flavour with minor quality changes. Ozone is a powerful antimicrobial 

agent to its potential oxidising capacity, being effective against broad spectrum of 

organisms. The degradation product of ozone is oxygen, leaving no undesirable by 

products in the fruit juice. However, the effectiveness is dependent on its concentration, 

temperature and organic material. Hence, this study aim to evaluate the ozone efficiency 

towards bacterial inactivation and determine the effects of ozone treatment on 

physicochemical properties, colour and antioxidant content of watermelon juice. 

 

Project 2 

Main supervisor: Dr. Thoo Yin Yin 

Title of project: Influence of storage on physicochemical of enriched palm oil-based 

organogels 

Honours research area:  FST, BTH 

Project description: Organogelation is an alternative processing method to structure lipid 

oil. Through organogelation, liquid edible oil can be changed into plastic fat without any 

change in fatty acid compositions or isomers yet maintaining an adequate sensory profile. 

The aim of this study is to evaluate the suitability of organogel as food matrix to deliver 

bioactive compounds. Hence, this study will involve development of β-carotene and 

vitamin E enriched palm oil-based organogels. Followed by storage study to evaluate 

oxidative and physicochemical stabilities of the resulting organogels.
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Dr. Wee Wei Yee 

Project 1 

Main supervisor: Dr. Wee Wei Yee 

Title of project: The first genome sequencing of Gerbera hybrida and Gerbera jamesonii  

Honours research area:  BIO, BTH 

Project description: California’s floriculture crop leads the nation with a value of $1.01 

billion in sales. The wholesale value of California grown bedding and garden plants 

increased 2.4 percent from $241 million in 2010 to $247 million in 2011. Gerbera belongs 

to the Asteracea family and is widely used as a decorative garden plant or as cut flowers. 

The domesticated cultivars Gerbera hybrida, are most likely a result of a cross between 

Gerbera jamesonii and another South African species Gerbera vidrifolia. Complete 

genome sequences are available for only a few plants species such as Arabidopsis 

thaliana and rice. The majority of plant sequence datasets, for example, the expressed 

sequence tag (EST) datasets contain only a portion of the gene repertories. This lack of 

genomic information limits the study of molecular mechanism within the family. Flowers 

in the Asteraceae family are composed of morphologically different types of flowers and 

Gerbera hybrida displays most of the features common to this family. Each Gerbera daisy 

possesses three different types of flowers: an outer ring of ray florets, a middle ring of 

trans florets, and an inner ring of disk florets. Information on the genetic variability of this 

species represents an important resource for floral development, which can be used by 

the science community and breeders. One reasonable hypothesis for this project is 

Gerbera hybrida’s genomic information is different from its wild ancestor Gerbera 

jamesonii. The objectives are to sequence the gene of Gerbera hybrida and Gerbera 

jamesonii using next-generation sequencing, develop genetic resources by which all 

breeders of all cut flowers and potted plants will benefit. The two Gerbera species will be 

sequenced using Illumina GA II and HiSeq next-generation sequencing. 
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Project 2 

Main supervisor: Dr. Wee Wei Yee 

Title of project: Isolation and Characterization of Glyphosate-resistant Pseudomonas 

nitroreducens and its Phylogenomic Analysis 

Honours research area:  BIO, BTH 

Project description: Several strains of Pseudomonas nitroreducens have been isolated 

from various drainages and soils. However, no glyphosate-resistant Pseudomonas 

nitroreducens has been reported so far. Here we reported the isolation and 

characterization of glyphosate-resistant Pseudomonas nitroreducens for the first time. 

Two Pseudomonas nitroreducens strains namely FY43 and FY47 were isolated from the 

soil materials collected from oil palm plantation. The classification of Pseudomonas 

nitroreducens is still being questioned and revised until now. Thus, Next-Generation 

Sequencing (NGS) and whole genome analysis was used to clarify the delineation of the 

species and investigate the difference between glyphosate-resistant Pseudomonas 

nitroreducens and other Pseudomonas nitroreducens.
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Dr. Yek Sze Huei 

Project 1 

Main supervisor: Dr. Yek Sze Huei 

Title of project: The rate of expansion of yellow crazy ants (Anoplolepis gracilipes) on the 

Turtle Bay on Lang Tengah’s island 

Honours research area:  BIO 

Project description: The behaviorally invasive yellow crazy ants (Anoplolepis gracilipes) 

were found foraging around the resort surroundings and the Turtle Bay Base Camp. In 

order to prevent the catastrophic effect of yellow crazy ants’ invasion, this project aims to 

monitor and measure the rate of expansion of yellow crazy ants before and after the 

monsoon season of the island ecosystem. 

 

Project 2 

Main supervisor: Dr. Yek Sze Huei 

Co-supervisor: Dr. Wong Zhi Hoong 

Title of project: Efficacy of carnivorous plants as urban mosquito control measure 

Honours research area:  BIO 

Project description: Long term used of synthetic insecticide in fogging (the main control 

measure for dengue mosquito) were documented to have negative impacts on human 

health and the environment (Benelli 2015). A more sustainable strategy involved using 

natural enemies such as spiders and carnivorous plants as they are readily available and 

auto-reproduce. This project seeks to investigate the willingness of urbanites to 

incorporate Byblis carnivorous plants as an alternative way to reduce adult mosquito 

populations.
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Prof. Chow Sek Chuen 

Project 1 

Main supervisor: Prof. Chow Sek Chuen 

Co-supervisor: Ken Yeong 

Title of project: Potential of Tenovins as novel anti-toxoplasma agents 

Honours research area: MBS 

Project description: Tenovins (1-6) belong to a group of small molecules that can activate 

the p53 gene (guardian of the genome) through a non-genotoxic mechanism. The gene 

p53 is often switched off or impaired in many cancers, suggesting that tenovins have the 

potential to stop tumour growth. It is now clear that tenovins work by inhibiting enzymes 

called sirtuins, which cleave off a crucial chemical group in p53, leading to its destruction. 

Sirtuins are enzymes that have been implicated in extending the life span of several 

organisms including parasites. Currently, it is not clear whether sirtuins play any role in 

the survival of Toxoplasma gondii. However, our unpublished results showed that tenovin 

6 was extremely potent in blocking the proliferation of Toxoplasma gondii in host cells 

suggesting that tenovin 6 could potentially be used as an anti-toxoplasma agent. 

Currently, there are no effective treatments for Toxoplasma gondii infection. Hence, this 

project proposed to examine the effectiveness of tenovins, in particular focussing on the 

structure activity relationship (SAR) of various commercially available tenovins in blocking 

Toxoplasma gondii infection and proliferation.
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Prof. Sadequr Rahman 

Project 1 

Main supervisor: Prof. Sadequr Rahman 

Co-supervisor: AP. Lee Sui Mae, AP. Qasim Ayub 

Title of project: Use of high throughput sequencing to detect differences in the gut virome 

in Segamat 

Honours research area: BIO, BTH 

Project description: The gut virome is the collection of viruses in the interstine. We have 

collected fecal matter from over 200 healthy individuals. Differences have been found in 

AMR bacteria and in the microbiome between individuals. This project will examine the 

virome of selected indivicuals who differ in the microbiome and AMR bacteria using high 

throughput sequencing and bioinformatics. 

 

Project 2 

Main supervisor: Prof. Sadequr Rahman 

Co-supervisor: AP. Qasim Ayub 

Title of project: Using W and Z chromosome sequences to follow evolutionary history of 

crows 

Honours research area: BIO, BTH 

Project description: In birds the females are the heterogametic sex and the sex 

chromosomes are called Z and W. Females are ZW and males are ZZ. We intend to 

compile the phylogenies of our crow samples using sequences on the Z and W 

chromosomes and compare them with the already determined phylogeny using 

mitochondrial sequences. This project will involve sequencing and bioinformatics. 
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Project 3 

Main supervisor: Prof. Sadequr Rahman 

Co-supervisor: Dr. Goh Bey Hing (School of Pharmacy) 

Title of project: Functional analysis of oil palm sequences 

Honours research area: BIO, BTH 

Project description: This project involves coordination with colleagues in Sime Darby to 

select sequences of interest from their cDNA collection and validate their function using 

expression in E.coli. 

 

Project 4 

Main supervisor: Prof. Sadequr Rahman 

Co-supervisor: Dr. Song Beng Kah  

Title of project: Analysis of FATB expression in rice and its relatives using monospecific 

antibodies 

Honours research area: BIO, BTH 

Project description: Fatty Acyl Thioesterase B (FATB) is a key enzyme in fatty acid 

synthesis in rice. This project will use monospecific antibodies and publicly and privately 

available RNA sequencing data to follow the accumulation and modifications of FATB in 

rice and its relatives.
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Prof. Sunil K. Lal 

Project 1 

Main supervisor: Prof. Sunil K. Lal 

Title of project: Systems Biology studies on molecular pathways in an Influenza A virus 

disease model. 

Honours research area: MBS, BTH 

Project description: Systems Biology deals with a more holistic view of a particular 

disease model. In our project we look at Influenza A virus and all the host factors/proteins 

that are involved in the process of pathogenesis. We further try to build maps and circuit 

diagrams of pathways and how they are interconnected to give us a full understanding of 

how a pathogen manipulates the cellular machinery to take control of a living cell and 

produce it into a mini-factory for virus production. This is a truly interdisciplinary project 

with a great deal of Bioinformatics, engineering and wet-lab experimentation, all in 

combination.  
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JCSMHS, BRIMS & SoP 

Project 1 

Main supervisor: AP. Uma Palanisamy 

Co-supervisor: Dr. Joash Tan 

Title of project: A Phytosomal preparation of Geraniin extract, a novel formulation to target 

the co-morbidities of Metabolic Syndrome 

Honours research area: MBS 

Project description: Geraniin, an ellagitannin, has the ability to ameliorate the risks of 

metabolic syndrome (hyperglycemia, hypertension, obesity etc). It has however been 

shown to have oral bioavailability challenges. To circumvent this problem we have 

successfully formulated a phytosome of geraniin which displayed a 100 % increase in 

oral absorption, in a study with rabbits. This study requires the evaluation of the efficacy 

of the phytosomal formulation (patent pending) in reducing metabolic syndrome 

parameters. Scale-up preparation of the geraniin-enriched phytosome will be carried out 

after which characterisation and optimisation will be established. Following which in vivo 

animal studies using a metabolic syndrome rat model will be used to evaluate the efficacy 

of the formulation and the required effective dose validated.  There is potential industry 

collaboration in this project 

 

Project 2 

Main supervisor: Prof. Ishwar Parhar 

Co-supervisor: Dr. Satoshi Ogawa (BRIMS) / Dr. BK Tan (SOS) 

Title of project: Effect of gherlin on dementia-linked microRNAs 

Honours research area: MBS 

Project description: Frontotemporal dementia (FTD) describes a cluster of neurocognitive 

syndromes that mainly characterized by personality changes, behavioural disturbances, 

such as binge eating, and deficits in language and executive functions. FTD is the second 

most common form of young-onset dementia. Increasing evidence suggests that 

alterations in metabolic pattern are involved in FTD progression. Ghrelin, the "hunger 

hormone", is a peptide hormone produced in the gastrointestinal tract that controls 

appetite and energy homeostasis. A recent study revealed that ghrelin concentration is 

increased in FTD patients. However, role of ghrelin in the progression of FTD remains 

unknown. Recently, several microRNAs (miRNAs), a class of small noncoding RNAs, 

including miR-9, miR-29b, miR-124, and miR-203 have been implicated in the etiology of 

FTD. However, the possible association between ghrelin and dementia-linked miRNAs is 
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unknown. This study aims to examine the effect of ghrelin on dementia-linked miRNA 

expression in the brain. 

 

Project 3 

Main supervisor: Prof. Ishwar Parhar 

Co-supervisor: Dr. Tomoko Soga (BRIMS) 

Title of project: Functional role of the astroglial cells in the social impairments during 

childhood 

Honours research area: MBS 

Project description: Social impairments during childhood deregulate the neuroendocrine 

system, the neurotransmitters pathways and cognitive function. It also increases the risk 

of developing mental disorders such as depression. One specific brain area, the lateral 

habenula (LHb) has recently been implicated in the pathophysiology of major depression. 

In particular, overactivity of astroglial cells in the LHb is critical to depression. Therefore, 

it is very important to identify inhibitory signals in astroglial cells in the LHb for suitable 

therapeutic target. Gonadotropin-inhibitory hormone (GnIH), a neuropeptide, has an 

inhibitory effect on cellular activity through its receptor, gpr147. We have identified gpr147 

expression in astroglial cells. This study aims to examine cellular activity in the LHb during 

social isolation and understand whether GnIH could inhibit hyperactive astroglial cells in 

the LHb.  
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Project 4 

Main supervisor: Prof. Ishwar Parhar 

Co-supervisor: Dr. Tomoko Soga (BRIMS) 

Title of project: Molecular Profiling of Repressor element-1 silencing transcription factor 

(REST)-dependent genes in social stress induced neuronal death 

Honours research area: MBS 

Project description: Social stress is critically involved in the pathogenesis of depression, 

characterized by the alteration of brain serotonin (5-HT) system. Repressor element-1 

silencing transcription factor (REST) is a key regulator of neuronal gene transcription 

which can inhibit neurodegeneration, apoptosis, enhancing neuroprotection and cell 

survival. Although all 5-HT neurons express REST gene, the role of REST dependent 

subset of “transcriptionally responsive” genes in 5-HT neurons is less clear. It is very 

important to identify a causal role of REST-dependent genes in 5-HT neuronal activity 

associated with depression.  REST-mediated 5-HT neuronal survival signaling could be 

explored as a suitable therapeutic target. This study aims to examine a subset of REST-

dependent gene (gria2, grin1, chrnb2) expression in 5-HT neurons in a relevant model of 

social stress related depression. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


