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School of Science 

 

Main supervisor: Assoc. Prof. Adeline Ting Su Yien  

Co-supervisor (if any): none 

Title of Honours project: Biosynthesis of metal nanoparticles using biological extracts and 

their applications 

Honours research area: Biology (BIO), Biotechnology (BTH), Medical Bioscience 

(MBS), Medicinal Chemistry (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. 
  

Main supervisor: Assoc. Prof. Adeline Ting Su Yien  

Co-supervisor (if any): none 

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

Honours research area: Biology (BIO), Biotechnology (BTH), Medical Bioscience (MBS), Food 

Science and Technology (FST), Medicinal Chemistry (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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Main supervisor: Dr Cheow Yuen Lin 

Co-supervisor (if any): 

Title of Honours project: Silver N-heterocyclic carbene (NHC) complexes as potential 

antimicrobial agent 

Honours research area: Medicinal Chemistry (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, Biological Assay.  

 

 

Scheme 1 General structure of metal N-heterocyclic carbene complexes 
References: 
1. J. C. Garrison, W. J. Youngs, Chem. Rev. 2005, 105, 3978-4008.  
2. A. Kascatan-Nebioglu, M. J. Panzner, C. A Tessier, C. L Cannon, W. J. Youngs, Coordination 
Chemistry Reviews 2007, 251, 884-895.  
3. See also: a)L. Oehninger, R. Rubbiani, I Ott, Dalton Transactions 2013, 3269-3284. b) K. M. 
Hindi, M. J. Panzner, C. A. Tessier, C. L. Cannon, W. J. Youngs, Chem. Rev., 2009, 109, 3859-
3884. c) M. N. Hopkinson, C. Rithcer, M. Schedler, F. Glorious, Nature, 2014, 485 
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Main supervisor: Dr Cheow Yuen Lin 

Co-supervisor (if any):  

Title of Honours project: Microwave assisted extraction of pectin from waste fruit peels 

Honours research area: Food Science and Technology (FST) 

Project Description: 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.  
References:  
1. J. Banerjee, R. Vijayaragghavan, A. Arora, D. R. MacFarlane, A. F. Patti, ACS Sustainable 
Chemistry & Engineering, 2016, 5915-5920.  
2. J. Banerjee, R. Singh, R. Vijayaragghavan, A. Arora, D. R. MacFarlane, A. F. Patti. Food 
Chemistry, 2017, 225, 10-22. 
3. N. Tongkham, B. Juntasalay, P. Lasunon, N. Sengkhamparn, Agriculture and Natural 
Resources, 2017, 262-267.  
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Main supervisor: Dr. Choo Wee Sim 

Co-supervisor: Dr. Nagasundara Ramanan (Head of Research and Development, Arkema 

Thiochemicals Sdn. Bhd.) 

Title of Honours project: Identification and Characterization of Transferases from Tropical 

Plants 

Honours research area: Food Science and Technology (FST)/Biotechnology (BTH) 

Project description: Transferase is a class of enzyme that enable the transfer of a functional 
group from one molecule to another molecule. This class of enzymes is having wider 
application in many industries such as food for producing flavor enhancer/stabilizers, 
pharmaceutical for producing chiral compounds and basic chemicals for producing 
monomers. The usage of this class of enzymes is increasing because of its high selectivity for 
the substrates and products and hence, reducing the waste generation and energy 
consumption. The objective of this project is to identify the potential transferase enzymes 
that could enhance the performance and/or provide novel functionalities which eventually 
lead to its application on sustainable process. The scope of this project includes the screening 
of the salient vegetables and fruits available in the tropical region for the availability of key 
transferases, extracting and characterizing those enzymes for its physico-chemical properties. 
 

 

Main supervisor: Dr. Choo Wee Sim 

Co-supervisor: Dr. Ng Khuen Yen (Brain Research Institute Monash Sunway) 

Title of Honours project: Characterization of bioactive compounds from stink bean (petai) 

and evaluation of their antioxidant and antimicrobial properties 

Honours research area: Food Science and Technology (FST)/Biotechnology (BTH)/Medical 

Bioscience (MBS) 

Project description: Characterization of different parts of stink bean (pod, whole seed, seed 
without seed coat and seed coat) to identify which part(s) contain the highest amount of 
beneficial bioactive compounds (vitamin C, phenolic compounds, flavonoids) to human will 
be carried out.  Extracts from these different parts will also be investigated for their 
antioxidant and antimicrobial properties.  Students will learn to handle HPLC and conduct 
various chemical and microbiological assays in this project. 
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Main supervisor: Dr. Foo Su Chern 

Co-supervisor: TBD 

Title of project: Growth measurement and antioxidant activities of 5 commercialized 

microalgae species 

Honours research area: BIO, BTH 

Project description: Microalgae are touted as the generation food and energy crop. This study 
aims to screen isolated microalgae species from Malaysia (Natrah et al., 2007). Skills gained 
from this project include the different growth measurement techniques of microalgae and 
how to efficiently conduct antioxidant assays i.e. DPPH, ABTS, BCB (Foo et al., 2017). Species 
with the highest growth rate and activity will be selected to be mass grown in a custom-made 
photobioreactor. 
Desired skills: Hardworking 
References: 

FOO, S. C., YUSOFF, F. M., ISMAIL, M., BASRI, M., YAU, S. K., KHONG, N. M. H., CHAN, 
K. W. & EBRAHIMI, M. 2017. Antioxidant capacities of fucoxanthin-producing algae as 
influenced by their carotenoid and phenolic contents. Journal of 
biotechnology, 241, 175-183 %@ 0168-1656. 
NATRAH, F. M. I., YUSOFF, F. M., SHARIFF, M., ABAS, F. & MARIANA, N. S. 2007. 
Screening of Malaysian indigenous microalgae for antioxidant properties and 
nutritional value. Journal of Applied Phycology, 19, 711-718. 

 

 

Main supervisor: Dr. Foo Su Chern 

Co-supervisor (if any): TBD 

Title of project: Imaging flow cytometry for improved microalgae growth measurement 

Honours research area: BIO, BTH 

Project description: Growth rate is an important measure in microalgae research. 
Conventional and classical methods like counting with a hemocytometer are tedious, time 
consuming and subjected to human error. This study will attempt to incorporate the use of 
imaging flow cytometry into microalgae growth measurement. The introduction of an easier, 
faster and accurate counting protocol for a selected green microalgae species is expected by 
the end of this project. In addition, complementing imaging ability with fluorescence staining 
will show lipid or carotenoid accumulation at different microalgae developmental stage. This 
would be pose as a non-invasive and fast diagnostic protocol to aid in microalgae harvesting; 
especially useful in the industrial level. 
Desired skills: Learning agility, analytical and problem solving 
References: 
Dashkova, V., Malashenkov D., Poulton, N., Vorobjev, I., Barteneva, N.S. 2017. Imaging flow 
cytometry for phytoplankton analysis. Methods 112:118-200. 
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Main supervisor: Holly Barclay  

Title of Honours project: Responses of freshwater invertebrates to sedimentation in 

Malaysian streams 

Honours research area: Biology (BIO)  

Project description: This project will combine field observations with experiments to examine 
the community composition of benthic macroinvertebrates in Malaysian streams with varying 
concentrations of suspended sediments. We will explore the impacts of changes in sediment 
concentrations on freshwater communities and examine how the responses of different 
invertebrate taxa might be used as a biological monitoring tool for assessing changes in 
sediment loads within Malaysian streams. 
 

 

Main supervisor: Dr. Hue Seow Mun (Jasmine) 

Co-supervisor (if any): Dr. Mohd. Farooq Shaikh, Dr. Yatinesh Kumari 

Title of Honours project: Evaluation of anti-convulsant potential of Tocotrienol in 

zebrafish model 

Honours research area: Medical Bioscience (MBS) 

Project description: Studies involve pharmacological screening of Palm Tree based 
Tocotrienol against epilepsy-like condition in zebrafish model. The project will provide an 
opportunity to learn behavioral and molecular techniques.  
Techniques: Pharmacological model development, Animal Behavior Analysis, mRNA 
expression using PCR.  
 

 

Main supervisor: Dr. Hue Seow Mun (Jasmine) 

Co-supervisor (if any): Dr. Mohd. Farooq Shaikh, Dr. Syafiq Asnawi 

Title of Honours project: Snake venom protein as a therapeutic strategy for epilepsy and 

memory 

Honours research area: Medical Bioscience (MBS) 

Project description: Snake venom contains a lot of beneficial proteins which can be potential 
molecules for various therapeutic interventions. In this project the crude venom from 
Malaysian cobras (Naja kouthia, Naja sumatrana and Ophiophagus hannah) will be explored 
for its pharmacological effectiveness in epilepsy and memory deficit conditions using 
zebrafish as a disease model. Behavioral aspects will be supported by protein expression 
analysis using LCMS. 
Techniques: Pharmacological model development, Animal Behavior Analysis, LCMSMS 
(relative protein quantification) 
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Main Supervisor: Dr. Kirti Shukla 

Co-supervisor: Dr. Yatinesh Kumari, Dr. Mohd Farooq Shaikh, Dr. Syafiq Asnawi 

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH), Biology (BIO) 

Title of Honours Project: Evaluation of protein expression changes in human 

neuroblastoma cell line upon miRNA treatment 

Project description: Neuroblastoma is a rare childhood cancer of nerve tissue. In this project, 
we aim to study protein expression changes induced by miRNAs. MicroRNAs (miRNAs) are a 
class of non-coding RNA which are of ~22 nucleotides in length. They regulate gene expression 
through RNA Interference pathway and repress target gene expression mainly by base pairing 
with the 3’-untranslated region (3’-UTR) of their target messenger RNA (mRNA). This class of 
regulators has been described to have an important role in a vast range of biological processes 
such as proliferation, differentiation and apoptosis. The aim of this project is to evaluate 
miRNAs that regulate proteins in different signaling pathways in in vitro cancer cell line model. 
Relative protein quantification using LCMSMS will be performed to study protein expression 
changes and map signaling pathways regulated by miRNAs in neuroblastoma. 
 

 

Main supervisor: Dr Irene Ling 

Co-supervisor (if any): Dr Lim Siew Huah (University Malaya) 

Title of Honours project: Investigation of new N-heterocyclic compounds  

Honours research area: Medicinal Chemistry (CHM), Medical Bioscience (MBS) 

Project description: The aim of this project is to design and prepare a new series of N-
heterocyclic compounds and to examine the properties of these compounds. We will 
examine the physical, chemical and biological behavior of the compounds in both solid 
and solution states. We envisage the use of these new N-heterocyclic compounds would 
benefit to materials design and applications over existing structures or similar derivatives.  
 

 

Main supervisor: Dr Irene Ling 

Co-supervisor (if any): N/A 

Title of Honours project: Deep cavity molecular container for guest encapsulation 

Honours research area: Medicinal Chemistry (CHM), Medical Bioscience (MBS) 

Project description: Strategies to use larger macrocyclic molecules to produce 
geometrically larger inner cavity of the capsule is of interest as such configuration allows 
larger or more than one guest molecules to be confined within the enclosed space. In this 
project, several different macrocyclic molecules will be prepared and the capability of 
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encapsulating guest molecules of various sizes and shapes will be assessed in both solid 
and solution states.  
 

Main supervisor: Dr Joash Tan Ban Lee 

Co-supervisor (if any): AP Uma Devi Palanisamy (JCSMHS), Dr Kwan Yee Min (UPM)  

Title of Honours project: The effect of geraniin on endothelial dysfunction. 

Honours research area: Medical Bioscience (MBS) 

Project description: Hypertension is commonly associated with damage to blood vessels, in 
part due to increased oxidative stress and inflammation. This condition, known as endothelial 
dysfunction, impairs endothelium-mediated vasorelaxation. Geraniin, a naturally-occurring 
polyphenolic, is commonly found in various plants used in folk medicine. Our research group 
had previously reported that chronic administration of geraniin not only attenuates oxidative 
stress, but also effectively improves high blood pressure in Sprague-Dawley rats with 
metabolic syndrome. Additionally, several studies have also highlighted the antioxidant and 
anti-inflammatory activity of geraniin in vitro. We therefore hypothesize that geraniin 
recovers endothelial function through amelioration of vascular oxidative stress and 
inflammation. In this research project, we aim to study the modulatory effect of geraniin on 
gene expression on signaling mediators involved in vascular oxidative stress and 
inflammation. This project involves molecular biology techniques such as RNA isolation, 
primer design, cDNA synthesis, PCR data analysis and interpretation.  
 

Main supervisor: Dr Joash Tan Ban Lee 

Co-supervisor (if any): Dr Loh Jiun Yan (UCSI) 

Title of Honours project: Effect of phytochemical-enriched feed on cultured fish 

Honours research area: Biotechnology (BTH) 

Project description: Aquaculture is a growing industry in Malaysia, given the large demand for 
fish regionally. This in turn has prompted an increased interest in improving the quality of fish 
produced. In recent studies, researchers have demonstrated the beneficial effects of 
phytochemical-enriched feed which improved the growth and disease immunity of cultured 
fish. Thus, these promising results have prompted us to further investigate the potential of 
individual phytochemicals as feed additives. This project would involve animal (fish) testing 
with phytochemical-enriched feed. Involvement in this project provides an opportunity to 
learn methods of fish cultivation in a laboratory setting, evaluation of fish growth, and 
utilization of medical bioscience techniques such as various biochemical analyses from bodily 
fluids, histological/ morphological analysis, oxidative parameters/ antioxidant activity 
determination, and so on. 
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Main supervisor: Dr Ken Yeong 

Title of project: Design and development of small molecule cholinesterase inhibitors  

Honours research area: Medicinal Chemistry (CHM) 

Project description: Anticholinergic compounds have the potential to be used to treat 
Alzheimer’s disease (AD). In fact, four out of five drugs which have been approved to treat AD 
are cholinesterase enzyme inhibitors. This aim of this project is to further modify the scaffold 
of interest in order to increase the anticholinergic potency of the novel compounds.  
 

 

Main supervisor: Dr. Ken Yeong 

Title of project: Attenuation of amyloid beta (Aβ) induced neuronal cell death by novel 

small molecule cholinesterase inhibitors 

Honours research area: Medical Bioscience (MBS), Medicinal Chemistry (CHM) 

Project description: Amyloid-beta (Aβ)-induced neuronal cell death in the brain is one of the 
factors which contributes to the cognitive decline in Alzheimer’s disease. The aim of this 
research is to investigate the ability of the interested compounds to rescue neuronal cell 
death. 
 

 

Main supervisor: Dr. Ken Yeong 

Title of project: Synthesis of resveratrol derivatives and their biological activities 

Honours research area: Medicinal Chemistry (CHM) 

Project description: Resveratrol (trans-3,5,4'-trihydroxystilbene), a compound found largely 
in the skins of red grapes came to scientific attention during the mid-1990s as a possible 
explanation for the "French Paradox"—the low incidence of heart disease among the French 
people, who eat a relatively high-fat diet. Since then, it has been touted by manufacturers 
and examined by scientific researchers as an antioxidant and anti-cancer agent. It gained the 
most attention when it was linked to the activation of Sirtuin-1, an enzyme related to aging. 
The aim of this project is to synthesize resveratrol derivatives and to explore their potential 
in neurotherapeutic potential. 
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Main supervisor: Dr. Ken Yeong 

Co-supervisors: Dr. Tang Kim San, Prof. Snezana Agatonovic-Kustrin 

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

Honours research area: Medical Bioscience (MBS), Medicinal Chemistry (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. 
 

 

Main supervisor: Assoc. Prof. Lim Yau Yan 

Co-supervisor (if any): None 

Title of Honours project: Factors affecting Drying Effects on the Antioxidant, Polyphenol 

Oxidase (PPO) and Peroxidase (POD) Activity of Psidium guajava L. Leaves 

Honours research area: Biotechnology (BTH); Food Science and Technology (FST) 

Project Description: Guava (Psidium guajava L.) leaves provide a myriad of bioactive 
compounds, which are gallic acid, caffeic acid, guaijaverin, tannins, carotenoids, various 
quercetin derivatives and triterpenoids. They have demonstrated to have several biological 
activities such as antidiabetic, anticancer, sedative, anti-diarrheic, analgesic, anti-flammatory, 
anti-microbial and hepatoprotective. 
Drying of guava leaves help to preserve its physicochemical properties, bioactive compounds 
and antioxidant activity and other biological activities. There is still scarce of information from 
literature about the effect of different drying techniques and process parameters on the 
antioxidant, polyphenol oxidase (PPO) and peroxidase (POD) activities of guava leaf. 
Therefore objectives of this project are: 
i) To assess the effects of different drying techniques and processing parameters on the 

antioxidant properties of guava leaves 
ii) To investigate the relationship between oxidative enzymes activity and changes in 

antioxidant and/or antimicrobial properties of guava leaves by different drying techniques  
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Main supervisor: Dr. Lee Wai Leng 

Co-supervisor: Song Beng Kah 

Title of Honours project:  Identification of DNA biomarkers for prostate cancer by 

sequencing analysis of urinary exosomes 

Honours research areas: Biology (BIO), Biotechnology (BTH), Medical Bioscience (MBS) 

Project description: Exosomes, small membrane vesicles (30-100 nm) of endocytic origin 
secreted by most cell types, contain functional biomolecules, which can be horizontally 
transferred to recipient cells. Exosomes bear a specific protein and lipid composition, and 
carry a select set of functional mRNAs and microRNAs. Recently, retrotransposon RNA 
transcripts, single-stranded DNA (ssDNA), mitochondrial DNA, and oncogene amplifications 
(i.e., cmyc) were detected in these microvesicles. Interestingly, exosomal DNA (exoDNA) was 
found to represent the entire genome and reflects the mutational status of parental tumor 
cells.  
To explore the value of exoDNA in tumor-derived exosomes for its potential usefulness as a 
circulating biomarker in the early detection of cancer and metastasis, we propose to identify 
exoDNA in urinary exosomes that may be differently expressed in prostate cancer patients 
and healthy donors. For this purpose, DNA will be extracted from urinary exosomes from 
prostate cancer patients and healthy males and analyzed using next generation sequencing.  
 

Main supervisor: Lee Wai Leng 

Co-supervisor: Muhamad Noor Alfarizal Kamarudin (JCSMHS) 

Title of Honours project:  Repurposing the anticancer potential of fluoxetine and 6-

shogaol as chemosensitiser agent of temozolomide in human glioblastoma multiforme 

model 

Honours research areas: Biology (BIO), Biotechnology (BTH), Medical Bioscience (MBS), 

Medicinal Chemistry (CHM) 

Project description: Despite the application of Stupp’s regimen, the prognosis of glioblastoma 
multiforme (GBM) remains unsatisfactory with median overall survival of 14.6 months. 
Moreover, the use of standard chemotherapy drug, temozolomide faces chemoresistant 
challenge. Anti-psychotics modulate various signalling pathways that enhance the efficacy of 
chemotherapeutic drugs with low side-effects exemplifying their great potential in GBM 
management. Additionally, the class of shogaols compounds have been documented as 
potent anticancer and immunomodulatory agents in cancer models, nevertheless, its 
application in human GBM remains unknown. Therefore, the combination of anti-pyschotic 
and/or 6-shogaol could enhance the therapeutic efficacy of temozolomide in human GBM 
model.  



                                                                                                                                                                                     
Updated: 30 October 2018 

13 
 

13 

In brief, this proposed research project is aimed to determine the chemoresensitisation of 
temozolomide by using fluoxetine (SSRI) and/or 6-shogaol in two different glioblastoma 
models, temozolomide sensitive and temozolomide resistant cells. 
 

Main supervisor: Dr Michelle Yap 

Co-supervisor (if any): Dr Saharuddin Mohamad (University of Malaya) 

Title of Honours project: Molecular dynamics of toxin-receptor interactions: in silico 

virtual screening of targets 

Honours research area: Biotechnology (BTH), Medical Bioscience (MBS) 

Project description: Cytotoxin is a member of three-finger toxin which present only in cobra 
venoms. The cytotoxicity of cytotoxin is determined by the functional domain located in the 
hydrophobic three-finger loop by penetration into cell membrane. However, the actual 
mechanisms of cytotoxicity remains controversial as few competing mechanisms were 
proposed and sequence variations found in the functional domains, attributed to different 
isoforms, species and geographical origins. The current project aims to elucidate possible 
interactions of cytotoxin with membrane-bound protein receptors instead of perforation of 
toxin into phospholipid membrane which causes direct cell-lysis. Some of the works to be 
undertaken include protein expression, purification of cytotoxin by FPLC and protein-protein 
docking analysis. 
 

Main supervisor: Dr Michelle Yap 

Co-supervisor (if any): Prof Iekhsan Othman  

Title of Honours project: Proteomics analysis of myocytes in exposure to cytotoxin  

Honours research area: Medical Bioscience (MBS) 

Project description: Cytotoxin (Ct) is a member of three-finger toxin which present only in 
cobra venoms. Some studies reported conflicting findings showing that CTP activates the 
cellular proteins-mediated pathways as well; the changes in the protein expression profiles 
are not fully elucidated. This study aims to investigate the protein profiling using 
cardiomyocytes as a model when exposed to Ct by label-free LC-MS/MS approach. 
Comparison of ion intensities for different protein families, between different sample groups 
(treated vs. non-treated) are performed by one-way ANOVA (p≤ 0.05 for statistical 
significance). Type I errors were controlled by False Discovery Rate (FDR) with q value 
significance set at 0.01. Results are reported as mean ± SD (normalized ion intensity score). 
Protein dataset will then be generated, classification of protein families, followed by IPA 
analysis.  
  

Main supervisor: Dr Michelle Yap 

Co-supervisor (if any): Dr Lee Yee Ying   

Title of Honours project: Enzymatic detection method of process contaminants  

Honours research area: Biotechnology (BTH), Food Science and Technology (FST) 
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Project description: 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. 
 

 

Main supervisor: Dr Tan Hock Siew, Patrick 

Title of Honours project: Characterisation of antibiotic-responsive riboregulators 

in Shigella sonnei 

Honours research area: Biology (BIO), Biotechnology (BTH) 

Project description: Shigella is a human pathogen that causes shigellosis, an acute invasive 
intestinal infection characterized by watery diarrhoea. In the two last decades, Shigella have 
acquired resistance to many antibiotics, prompting the World Health Organization to list 
Shigella as a pathogen which urgently needs new antibiotics. 
Interestingly, recent studies in the model bacterium, Escherichia coli (E. coli) reported that 
RNA regulators (riboregulators) in bacteria potentially contributed to antimicrobial resistance 
or susceptibility, suggesting that riboregulators can act as novel antimicrobial targets or 
agents. 
The aim of this project is to characterise potential antibiotic-responsive riboregulators (such 
as sRNAs). Promising riboregulators from a previously completed transcriptome-wide screen 
will undergo further characterisation. This project will help to validate the role of the selected 
riboregulators in modulating the antibiotic response. This project will explore the field of RNA 
biology and will employ various molecular biology and microbiology techniques. 
 

 

Main supervisor: Dr Tan Hock Siew, Patrick 

Co-supervisor: - A/P Kumaran Narayanan 

Title of Honours project: Synthetic RNA-based strategy against multidrug-resistant 

pathogens 

Honours research area: Biology (BIO), Biotechnology (BTH) 

Project description: In the two last decades, many pathogens have acquired resistance to 
various antibiotics, prompting the World Health Organization to publish a 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. 
Recent studies in the model bacteria Escherichia coli provided evidence that a class of 
regulatory RNA molecules can contribute to antimicrobial resistance or susceptibility. 
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The aim of this project is to develop a potential RNA therapeutic agent against selected 
multidrug-resistant pathogens via synthetic RNA approaches. This project will explore the 
field of RNA biology and will employ various molecular biology and microbiology techniques. 
 

 

Supervisor: Dr. Pushpamalar Janarthanan (Email: Pushpa.Janarthanan@monash.edu) 

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

Honours research area: Medical Bioscience 

Title of Honours project: Developing of control release system for anticancer drugs 

Project description: The interest in controlled release technology for oral drug delivery is 
largely driven by the prospect of increasing the efficacy of medicine with reduced side effects, 
maximizing patient compliance and good methods of approaching the management of the 
disease. The advantages of oral drug administration can be enhanced if the dosage form can 
be presented in a way that offers a reduction in the dose frequency or can be used to target 
a particular section of the gastro-intestinal tract (stomach, small intestine, and colon). The 
anticancer drug can be loaded into carboxymethylcellulose (CMC) or mixture of 
polysaccharides such as psyllium husk, chitosan, gelatin and pectin hydrogels that 
incorporated with ferric nanoparticle or graphene oxide, which consists of many pores and 
shaped into beads/tablets, which will disintegrate by biodegradation to release the drug. The 
control release pattern will be studied.                        
 
 
Supervisor: Dr. Pushpamalar Janarthanan (Email: Pushpa.Janarthanan@monash.edu) 

Honours research area: Biotechnology 

Title of Honours project: Developing of Carboxymethylcellulose (CMC) polymer coated 

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

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.  
 

Supervisor: Dr. Pushpamalar Janarthanan (Email: Pushpa.Janarthanan@monash.edu) 

Honours research area: Biotechnology 

Title of Honours project: Green biosynthesis of silver nanoparticles using plant extract and 

investigate the antimicrobial properties 

Project description: Green biological synthesis of metallic nanoparticles is an important 
method in improved techniques of eco-friendly nanoparticles production. Silver nanoparticles 
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have been widely used during the past few years in various applications due to their well-
known effectiveness in biomedical, electronic, catalysis and optical applications. The 
outstanding antimicrobial properties of Ag-NPs have led to the development of a wide variety 
of nanosilver products, including nanosilver-coated wound dressings, contraceptive devices, 
surgical instruments, and implants. Apart from these antimicrobial activities, Ag-NPs are also 
known to possess antifungal, anti-inflammatory and antiviral properties. Additionally, more 
recent developments have seen Ag-NPs used in room spray, wallpaper gloves, laundry 
detergent, and wall paint formulations as well as in the textile industry for clothing 
manufacturing. 
Moreover, the biologically active molecules involved in plant extracts are well-known as the 
functional food for their richness in lipids, minerals, and certain vitamins, and also several 
bioactive substances like polysaccharides, proteins, and polyphones, with potential medicinal 
uses. Thus, their phytochemicals include hydroxyl, carboxyl, and amino functional groups, 
which can serve both as effective metal-reducing agents and as capping agents to provide a 
robust coating on the metal nanoparticles in a single step.  
 

Supervisor: Dr. Pushpamalar Janarthanan (Email: Pushpa.Janarthanan@monash.edu) 

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

Honours research area: Biotechnology 

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

functionalized carboxymethylcellulose hydrogels and subsequent assessment against a 

range of multi-drug resistant bacteria 

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 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 
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healthy cells to be able to employ this material as an antibacterial agent for treatment of 
Helicobacter pylori, or alternatively as a drug carrier. 
 

 

 

Supervisor: Dr. Pushpamalar Janarthanan (Email: Pushpa.Janarthanan@monash.edu) 

Co-supervisor: Dr. Pooria (School of Engineering)/ Dr. Alice Chuah Lay Hong (School of 

Pharmacy) (School of Pharmacy)  

Honours research area: Medical Bioscience 

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

system by electrospinning  

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. 
 

Supervisor: Dr. Pushpamalar Janarthanan (Email: Pushpa.Janarthanan@monash.edu) 

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

Engineering) 

Honours research area: Medical Bioscience 

Title of Honours project: Developing of control release microcapsules for drug delivery 

system by electrospraying  

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 
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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. 
 

 

Main supervisor: Assoc. Prof. Qasim Ayub  

Co-supervisor: Assoc. Prof. Lee Sui Mae  

Title of Honours project: Amylase gene copy number variation in the Malaysian 

Population from Segamat.  

Honours research area: Medical Bioscience (MBS) 

Project description: The amylase enzyme is secreted by the salivary gland and aids in starch 
digestion. Humans who consume more starch have more copies of the salivary amylase gene 
that range from 2-15 across various human populations. Gene copy number variation in this 
enzyme have been correlated with a diet rich in starches. In the proposed project the student 
will examine amylase gene copy number variation in the Segamat population collected under 
the auspices of The South East Asia Community Observatory (SEACO), a Monash University 
Malaysia’s research platform in population health and well being in Malaysia. These 
populations are currently being analysed at Monash University Malaysia as part of the 
Malaysian Microbiome Project. The population includes all four diverse ethnicities (Malay, 
Chinese, Indian and Orang Asli) that reside in Malaysia. The student will analyse gene copy 
number by quantitative amplification of human genomic DNA extracted from saliva and will 
examine the correlation of the amylase gene copy number variation with their diet and oral 
microbial profile. 
 
 
Main supervisor: Assoc. Prof. Qasim Ayub  

Title of Honours project: Association of a loss of function mutation in MAGEE2 with 

human brain size.  

Honours research area: Medical Bioscience (MBS) 

Project description: Genome wide selection scans using HapMap and 1000 Genomes Projects 
(http://www.internationalgenome.org/) in continental human populations from Africa, Asia 
and Europe identified a loss of function of a human gene Melanoma Antigen, Family E, 2; 
(MAGEE2) whose function is unknown. The gene is located on the X chromosome and the loss 
of function variant (rs1343879), predicted to encode for a truncated protein, is amongst the 
most differentiated variant in Asian and South American populations. A mouse knock out for 
Magee2 shows increased brain size, particularly for selected cortical areas. We would like to 
examine whether this is observed in humans. To do so we would like to genotype this variant 
in approximately 100 patients who have had a brain scan for any medical reason and examine 
whether particular cerebral regions are different between the sexes or between individuals 
carrying the normal or loss of function alleles. 
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Main supervisor: Prof. Sadequr Rahman 

Co-supervisor: Assoc. Prof. Lee Sui Mae 

Honours Research Area: BTH/MBS 

Title of Honours project:  Molecular analysis of E. faecalis in gut of the community in 

Segamat. 

Project description: We have collected the gut microbes of over 200 people in Segamat, a 
small town in southern Malaysia. We find surprisingly high levels of antimicrobial resistance 
(AMR) in the gut microbes of apparently healthy people. AMR is a major health threat the 
world over. 
This project involves genetic, genomic and microbiological characterization of vancomycin 
resistant E.faecalis/faecium in the community and comparison with environmental samples 
in an effort to trace the origin of the Vancomycin resistance in this group of bacteria.  
 

 

Main supervisor:  Prof. Sadequr Rahman 

Co-supervisor (if any):  Assoc. Prof. Qasim Ayub. 

Title of Honours project:  Population genetics of crows 

Honours research area: BIO/BTH  

Project description:  We have extensive DNA samples of crows from Pakistan and elsewhere.  
These have been characterized by sequencing of the mitochondrial genomes and based on 
this information we can deduce the relationships of these birds. We wish to compare this 
information with the information obtained from genotype by sequencing. This involves 
sequencing a proportion of the nuclear genome and bioinformatics analysis. 
 

Main supervisor: Prof. Sadequr Rahman 

Co-supervisor:  Prof. Sharifah Syed Hassan (School of Medicine) 

Title of Honours project:  Characterisation of Foreign DNA in mosquitoes 

Honours research area: BIO/BTH 

Project description:  We have and are continuing to collect mosquitoes in Malaysia and 
overseas.  This project will identify foreign DNA in mosquitoes using standard and advanced 
PCR techniques along with Next generation sequencing. We wish to determine if such an 
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approach can be used to determine the risk of particular diseases from the mosquitoes in a 
particular area. 
 

 

 

 

Main supervisor:  Prof. Sadequr Rahman 

Co-supervisor:  Dr. Song Beng Kah 

Title of Honours project:  An antibody based analysis of the FATB protein in rice. 

Honours research area: BIO/BTH 

Project description: Fatty acyl transferase b (FATB) is an important protein for fatty acid 
biosynthesis in rice. We have raised antisera against three different epitopes of FATB  in rice.  
Based on preliminary evidence it appears that the primary transcript undergoes extensive 
processing.  This project will use antibodies and sequence data to follow changes in how the 
FATB protein is produced during rice development.  
 

Main supervisor: Assoc. Prof. Siow Lee Fong 

Title of project: Effect of processing on the quality changes of selected foods  

Honours research area: FST or BTH 

Project description: Unit operations such as drying, freezing and minimal processing that are 
used in food processing have great impact on the quality changes of foods. The following 
studies investigate the effect of processing on the physicochemical properties of selected 
food products. 
1. Drying of plant extracts/fruits/vegetables: Characterization of nutritional and 

physicochemical properties.  
2. Effect of storage and processing conditions on the hydration and cooking time of selected 

seeds and seed coats. 
3. Minimal processing of fruits: Effect of freezing and frozen storage on the quality changes 

of tropical fruits 
4. Effect of processing and formulations on the quality of ice cream. 
 

 

Main supervisor: Assoc. Prof. Siow Lee Fong  

Title of project: Physical properties of palm- or coconut- based confectionery fats or honey 

Honours research area: FST or BTH 

Project description: The following study explore the physical properties of emulsions and 
cocoa butter substitutes (CBS) made from palm oil or coconut oil. Physical and nutritional 
properties of a few varieties of local and imported honey will also be determined. 
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1. Effect of ingredients (emulsifier and alternative sweetener) on the crystallization behaviour 
of palm oil emulsion for ice cream/chocolate applications. 
2. Characterization of physical and nutritional properties and storage stability of several 
varieties of honey. 
 

 

 

Main supervisor: Assoc. Prof. Siow Lee Fong 

Title of project: Microencapsulation & controlled release   

Honours research area: FST or BTH 

Project description: The following studies explore the values of food processing waste and 
protect bioactive compounds against external environment via various techniques of 
microencapsulation. In-vitro controlled release of the microcapsules are conducted in 
simulated saliva and gastric environment. 
1. Microencapsulation of bioactive compounds to improve bioavailability.  
2. Spray drying of plant extracts or fruit puree and determination of powder stability. 
  

 

Main supervisor: Dr. Song Beng Kah 

Title of Honours project: Contemporary evolution of herbicide resistance in Malaysian 

weedy rice  

Honours research area: Biotechnology (BTH) 

Project description: This study is proposed in response to concerns of the potential 
occurrence of imidazolinone-resistant Clearfield® lines in Malaysian rice fields. The local 
Clearfield® rice lines (MR220-CL1 and MR220-CL2) were introduced into the local rice industry 
in 2010 as a potential solution to reduce and control weedy rice infestation. The plantings of 
imidazolinone-resistant Clearfield® rice lines and application of relevant herbicides will 
generate conditions in the field where mutations in the genic region coding for acetolactate 
synthase (ALS), by which its point mutations would commonly contribute to tolerance to the 
herbicides, will be quickly selected. These herbicide tolerant mutations will spread to other 
rice lines due to crop-weed introgression from imidazolinone-resistant crop varieties. Besides 
gene flow as the main origin of imidazolinone herbicide resistance, independent selection has 
also been identified in ALS gene. Such spontaneous mutations have been proven to be an 
alternative way of acquisition of herbicide resistance in weedy rice. These observations and 
problems of the long term imidazolinone application on Clearfield® rice warrant investigation 
with ALS-based DNA sequencing and genome-wide analyses of Malaysian rice populations 
after widespread use of the herbicide-resistant rice lines. We propose to address to better 
understand the emergence of herbicide resistance and evolution of herbicide resistance in 
Malaysian weedy rice by using target DNA sequencing, simple sequence repeat (SSR) markers 
and single nucleotide polymorphism-based (SNP) genotyping-by-sequencing (GBS) 
technique.  
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Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Molecular and biochemical studies on protein-protein 

interactions to study host-virus relationships.  

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: This project deals with techniques on studying at the molecular and 

biochemical level - protein-protein interactions and the factors affecting such interactions. 

Details of the research deal with detection and a molecular dissection of interacting 

proteins.  

 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Genetic engineering – gene cloning and expression of 

foreign genes in bacterial/mammalian cells. Gene overexpression and silencing 

techniques.  

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: This project deals with basic genetic engineering techniques viz. cloning 

and gene expression. Studying factors that regulate gene expression levels and how 

expression levels can be manipulated in living cells.  

 

 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project:  Systems Biology studies on molecular pathways in an 

Influenza A virus disease model. 

Honours research area: Medical Bioscience (MBS), Biotechnology (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 
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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.   

 

 

 

 

 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project:  Application of the new Duolink-PLA technology for 

protein-protein interaction studies. 

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: Get hands on training on a new state-of-the-art technique for in-vivo 

detection, quantification and cellular localization of protein-protein interactions using the 

new Duolink®-proximity ligation assay (PLA) technology and apply it to solve research 

questions on protein-protein interactions. 

 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: To establish and use the yeast two-hybrid technology 

for protein-protein interaction studies. 

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: Get hands on training on traditional yeast genetics and recombinant 

DNA technology for detection and quantification of protein-protein interactions using the 

yeast two-hybrid technology and apply it to solve research questions on protein-protein 

interactions. 

 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Testing for trace amounts of porcine contamination in 

injectables, foods and drinks.  

Honours research area: Biotechnology, Food Science & Technology. 

Project description: Design and perform wet lab experiments for detection of porcine traces 

like pig-derived products in commercially available vaccines and food products. Also, 

establish and run protein detection assays for trace quantities of gelatin from porcine 

sources in injectables, food and drink items. 
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Main supervisor: Dr. Tan Ji Wei (School of Science) 

Co-supervisor (if any): Dr. Tham Chau Ling (UPM) 

Title of Honours project 1: Effects of a phloroglucinol compound on junctional proteins’ 

gene expression in human umbilical vein endothelial cells  

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: 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 effect on the junctional proteins’ gene expression in LPS-induced tight junctional 
disruption are still unclear. Therefore, this study will demonstrate the beneficial effects of 
GAP against the adverse effects induced by LPS on the gene expression of several selected 
junctional proteins.  
 

 

Main supervisor: Dr. Tan Ji Wei (School of Science) 

Title of Honours project 2: Inhibitory effects of curcumin analogues on mast cell 

degranulation in allergy 

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: Over the decades, allergic diseases have affected up to 30% of 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. Therefore, a lot of research have been done to look for various 
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alternatives to combat this disease. One of the possible alternatives is using curcumin to treat 
allergic diseases as this natural product has been reported to be used as traditional remedy 
to relief allergic responses. As such, this project was designed to study whether the analogues 
of curcumin have an effect against mast cell activation. 

 
 
 
 
 
Main supervisor: Dr. Tan Ji Wei (School of Science) 

Co-supervisor (if any): Dr. Tham Chau Ling (UPM) 

Title of Honours project 3: Determination of the effects of a geranylacetophenone 

compound on sepsis-induced mice 

Honours research area: Medical Bioscience (MBS), Biotechnology (BTH) 

Project description: 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. 
 

 

Main supervisor: Dr Thoo Yin Yin 

Co-supervisor: AP Adeline Ting Su Yien and Prof Chow Sek Chuen 

Title of Honours project: Effect of diet on nutrient composition of mature black soldier 

fly, Hermetia illucens larvae. 

Honours research area: Biology (BIO), Biotechnology (BTH) and Food Science and 

Technology (FST) 

Project description: Food waste is a globally fast growing waste source that mostly ended up 
in land fill. This could be better managed by using a more sustainable approach to 
biotransform food waste via insects such as Hermetia illucens (L.), the Black Soldier Fly, into 
valuable biomass. The BSF is distributed in the tropics and in warm temperature regions. The 
feeding activity of the BSF occurs only at the larval stage. The biotransformed biomass, BSF 
larvae is reported rich in protein.  This project aims to investigate the influence of food waste 
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compositions on the nutrient composition of the BSF larvae. The food wastes used will be 
obtained from the food vendors on campus.  
 
 
 
 
 
 
 
 
 Main supervisor: Dr Thoo Yin Yin 

Co-supervisor: Dr Chang Wei Sea 

Title of Honours project:  Extraction and characterisation of cellulose nanofiber from 

banana peel 

Honours research area:  Food Science and Technology (FST) and Biotechnology (BTH) 

Project description: Banana is one the most popular fruits worldwide. The edible part of 
banana constitutes only 12% (w/w) of the plant, and the banana peel becomes banana 
processing by-product. This residue is an important source of raw materials for the production 
of value added products such as cellulose nanofibers to reinforce biodegradable films. The 
efficiency of cellulose nanofibers depends on the extraction techniques and sample type. 
Hence, there is a need to understand the influence of extraction techniques for cellulose 
nanofiber from banana peels of different maturity level.   
  

Main supervisor:  Dr Thoo Yin Yin 

Co-supervisor: Dr Pushpamalar Janarthanan 

Title of project: Preparation and characterisation of biopolymer-based palm oleogel 

Honours research area: Food Science and Technology (FST), Biotechnology (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. This study 
aims to identify suitable combination of biopolymer (carboxymethylcellulose and pectin) and 
organogelator in forming palm oleogel emulsion followed by characterisation of the prepared 
palm oleogel. 
 

Main supervisor: Dr Thoo Yin Yin 

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

based organogels 

Honours research area:  Food Science and Technology (FST) and Biotechnology (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 
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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. 
 

 

 

 

Main supervisor: Dr Lee Yee Ying 

Title of Honours project: Microwave Assisted Extraction of Lipophilic Antioxidants from 

Natural Herbs and Spices with Vegetable Oil as Solvent and Its Effect in Enhancing the 

Frying Stability of Vegetable Oil   

Honours research area: Food Science and Technology (FST) 

Project description:  Vegetable oil is commonly incorporated with synthetic antioxidants such 

as BHA, BHT, and TBHQ to retard fat oxidation. Recently, there has been a certain reluctance 

by the food industries to use vegetable oil added with synthetic antioxidants. The synthetic 

antioxidants are deemed as undesirable and often linked to the development of certain type 

cancers. In fact, today, there is a growing interest in exploring the natural antioxidants derived 

from herbs and spices. The plant-based antioxidants offer a safer and natural alternative to 

synthetic antioxidants. Therefore, the present will be conducted to evaluate the microwave 

assisted extraction of lipophilic antioxidants from aromatic plants viz rosemary, cinnamon, 

thyme, clove, turmeric, ginger and nutmeg using vegetable oil as the solvent of extraction. 

The effect of extraction time and power, temperature, solvent composition and 

material/solvent ratio on the antioxidant capacity of the lipophilic antioxidant will be 

determined. Subsequently, the thermal resistance of vegetable oil after treatment with the 

lipophilic antioxidant extracted will be investigated.  
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Main supervisor: Dr Lee Yee Ying 

Co-Supervisor: Dr Michelle Yap 

Title of Honours project: Stability of Emulsion Prepared from Agricultural Waste Plant 

Protein and Its Application in Food  

Honours research area: Food Science and Technology (FST) 

Project description:  Plant protein sources have received a lot of attention in the food and 

non-food industry. Despite having an almost similar amino acid profile and functionality 

(gelation, emulsification, and foaming property) as animal protein, plant protein is much more 

accessible and less expensive than animal protein. Plant protein sources are also regarded as 

Kosher/Halal ingredients and hence, are suitable for both vegetarians and non-vegetarians. 

Lately, there is also a growing interest among researchers in exploring and transforming 

undervalued agricultural by-products into value-added protein sources. The objective of the 

proposed research work is to investigate the stability of emulsion prepared from agricultural 

waste plant protein hydrolysate and plant protein isolate. Subsequently, study will also 

examine the physicochemical characteristics and stability of this plant-based protein when 

incorporated into food product as an approach to replace the animal protein source. 

 

Main supervisor: Dr Lee Yee Ying 

Title of Honours project: Enzymatic Synthesis of Healthful Margarine Enriched with 

Bioactive Compounds 

Honours research area: Food Science and Technology (FST) 

Project description: Trans fatty acid is reported to be detrimental to health. It has been 

associated with the risk of developing cardiovascular diseases through elevating the serum 

low-density lipoprotein (LDL) level. Trans fatty acid can be found abundantly in the margarine 

hard stock as a result of incomplete hydrogenation process. The proposed project will 

investigate the feasibility of using lipase catalysed enzymatic approach for the production of 

trans fat free margarine enriched with palm-based bioactive compounds to replace the 

conventional hydrogenation process.  
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Jeffrey Cheah School of Medicine and Health Medicines 

 
Main supervisor:  Dr. Narendra Pamidi, JCSMHS 
 
Co-supervisor (if any): Dr. Choo Wee Sim, Dr Christina Gertrude Yap, A/P Rakesh Naidu 
 
Title of Honours project:  Histological analysis of diabetic and stressed rat adipose and 
heart tissues exposed to environmental enrichment treatment/excercise 
 
Honours research area: Medical Bioscience (MBS) 

 
Project description: 
 
Introduction: Diabetes mellitus (DM) is an endocrine metabolic disorder resulting from 
inadequate insulin release (Type 1 diabetes) or insulin insensitivity coupled with inadequate 
compensatory insulin release (Type 2 diabetes). Insulin replacement, drugs, diet and 
exercise can control diabetes and its long-term complications. Complications of DM can lead 
to cardiovascular and renal diseases, ocular disorders, and peripheral neuropathies which 
includes motor and sensory polyneuropathies, as well as autonomic neuropathy.  
 
Environmental enrichment (EE) is a kind of exercise and addition of one or more ‘factors’ to 
a relatively impoverished environment in order to improve the physical/psychological and 
social welfare of the animals involved 
 
Aim: This study will be focused on image and quantitative/qualitative analysis of eosin and 
haematoxyline stained diabetic and stressed rat adipose and heart tissues to assess the 
protective nature of EE exposure  
 
This experiment has the following groups 
 
Normal control 
Diabetic 
Diabetic+ Stress 
Diabetic+ Environmental enrichment 
Diabetic+ Stress+ Environmental enrichment 
Diabetic+ Metformin 
Diabetic+Stress+Environmental enrichment+ Metformin 
 
The heart and adipose tissues of the above groups are already paraffin blocked.  
 
The honors student needs to literature review, staining and image analysis of the heart and 
adipose tissues. 
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Brains Research Institute at Monash Sunway (BRIMS) 
 
Main supervisor: Dr Satoshi Ogawa    

Co-supervisor: Dr Song Beng Kah, Prof Ishwar Parhar 

Title of project: Progranulin in habenula as a potential risk factor for behavioural-variant 

frontotemporal dementia 

Honours research area: Medical Bioscience (MBS) 

Project description: Behavioural variant frontotemporal dementia (bvFTD) is a 
neurodegenerative disorder characterised by atrophy of the frontal and temporal lobes and 
progressive behavioural and cognitive impairment. FTD is 5–15% of all dementia and is the 
second commonest cause in the presenile age group. A very recent MRI study demonstrated 
that patients with bvFTD showed significantly smaller habenular volumes bilaterally 
compared with healthy controls and patients with AD. However, the cause of reduction of 
habenula size in bvFTD is unknown. Loss-of-function mutations in progranulin, a secreted 
glycoprotein expressed by neurons and microglia, are a common (5-10%) autosomal 
dominant cause of frontotemporal dementia. In the brain of progranulin gene (GRN) knockout 
mice, the habenula was mainly affected by tissue vacuolation. Therefore, it can be 
hypothesized that dysfunction of progranulin in the habenula may lead reduction of 
habenular volume in the bvFTD. However, the role of progranulin in the habenula remains 
unknown. 
 

Main supervisor:  Dr Muhamad Alfarizal  

Co-supervisor: Dr Lee Wai Leng, Prof Ishwar Parhar 

Title of project: Repurposing the anticancer potential of fluoxetine and 6-shogaol as 

chemosensitiser agent of temozolomide in in vitro huma glioblastoma multiforme models 

Honours research area: Medical Bioscience (MBS) 

Project description: Despite the application of Stupp’s regimen, the prognosis of glioblastoma 
multiforme (GBM) remains unsatisfactory with median overall survival of 14.6 months. 
Moreover, the use of standard chemotherapy drug, temozolomide faces chemoresistant 
challenge. Anti-psychotics modulate various signalling pathways that enhance the efficacy of 
chemotherapeutic drugs with low side-effects exemplifying their great potential in GBM 
management. Additionally, the class of shogaols compounds have been documented as 
potent anticancer and immunomodulatory agents in cancer models, nevertheless, its 
application in human GBM remains unknown. Therefore, the combination of anti-pyschotic 
and/or 6-shogaol could enhance the anti-cancer efficacy of temozolomide in human brain 
cancer model. 
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Main supervisor:  Dr Ng Khuen Yen 

Co-supervisor: Lai Hien Tet,Prof Ishwar Parhar 

Title of project: Action of melatonin on brain Iron homeostasis in Parkinson’s disease 

mouse model 

Honours research area: Medical Bioscience (MBS) 

Project description: Parkinson’s disease (PD) is the second most common neurodegenerative 
disease that is attributed to the loss of dopaminergic neurons in the midbrain. Increased 
oxidative stress in the substantia nigra region, partly due to pathological accumulation of iron, 
is known to be the culprit of the neuronal death. In our previous study, we found that 
oxidative stress disrupted iron homeostasis by dysregulating the expression of iron transport 
proteins, and this situation can be reversed with the treatment by melatonin, a 
neurohormone that is a strong endogenous antioxidant and also being indicated to play a role 
in regulating iron transport in periphery. In this study, we wish to extrapolate the findings into 
in vivo model. We have established a PD mouse model via the stereotaxic injection of 6-
hydroxydopamine to the substantia nigra of midbrain. The expression level of iron transport 
proteins (transferrin receptor, divalent metal transporter1, lactoferrin receptor and 
ferroportin 1) in the brain slides will be measured using immunohistochemistry. Our group 
has previously completed the collection of the brains of the rodents. The student will be 
expected to conduct the immunohistochemical work to find out if melatonin would affect the 
expression levels of the iron transport proteins in the animal in this project. 


