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Undergraduate Research in Food Science & Human Nutrition 

School of Environmental and Life Sciences 

 

There are a number of strong research themes in the Discipline of Food Science & Human Nutrition 

in areas such as: 

• Postharvest research 

• Food Biochemistry 

• Functional food ingredients 

• Food Analysis 

• Nutrition Science 

• Consumer Behaviour 

• Sensory Science 

 

We encourage undergraduates to get involved in research throughout their degree. By doing so you 

will learn and develop skills in searching, selecting and retrieving information from scientific sources, 

skills in project management, experimental research skills as well as skills in presenting scientific 

information in a clear and concise manner, both orally and in writing.  These will provide you with a 

strong foundation for your future career, whether it be in the industrial, commercial or academic 

sector.  

There are three main ways to get involved in research: 

a) Summer research project: Short paid undergraduate research projects over summer. 

Scholarships are advertised each year 

b) SCIE3500: A 10-unit undergraduate course consisting of a research project under the 

supervision of an academic staff member. Assessment is based on a progress report, a 

research notebook, a final project report and an oral presentation. The course is open to third 

year students who have successfully completed at least 140 units and have a cumulative 

GPA of at least 5.0 and is offered in both semesters. Course outline link here. 

c) Honours research project: A full-year research project after completion of the Bachelor of 

Food Science and Human Nutrition or another cognate degree. A minimum GPA of 5.0 is 

required for entry into honours. Program handbook link here. 

 

This booklet contains a list of undergraduate research projects currently available in the discipline. 

Academics are listed in alphabetical order. In all cases you should discuss potential projects with 

prospective supervisors before trying to enrol or apply. 

 

Table of Contents 

 

Dr Taiwo Akanbi          3  

Dr Emma Beckett          4 

Dr Tamara Bucher          5 

Dr Soumi Paul Mukhopadhyay         6 

Dr Penta Pristijono           7 

Dr Quan Vuong           8

https://www.newcastle.edu.au/scholarships
https://www.newcastle.edu.au/course/SCIE3500
https://www.newcastle.edu.au/degrees/bachelor-of-food-science-and-human-nutrition-honours


Food Science & Human Nutrition | Undergraduate & Honours Research Projects 2021        Page 3 

 

   

 

Dr Taiwo Akanbi 
Food Bioprocessing and waste valorisation 

Website: https://www.newcastle.edu.au/profile/taiwo-akanbi  

Contact email: taiwo.akanbi@newcastle.edu.au 
    

 
There are growing health concerns over the use of chemically synthesised compounds in food and 

the food industry is now turning to natural ingredients. One of my research interests is investigating 
natural alternatives that can be used in food.   
 
I am also interested in the recovery and utilisation of high-value compounds from food waste as this 
is consistent with the circular economy idea whereby food processing wastes are kept in use while 
also minimising negative environmental impacts and footprints. 
 
Available research projects 
 
Polyphenols as food preservatives: Polyphenols are a group of plant metabolites recognized for 
their health benefits, including anti-inflammatory, antimicrobial, and antioxidant effects. These 
properties make them suitable for use as natural preservatives of meat. Because polyphenols are 

soluble in either water, oil, or both, these affect their applications. This project will study how some 
commercially available polyphenols can be used to preserve minced meat and fish. 
 
Composite antioxidants for stabilising omega-3 oils: Omega-3 fatty acids are the third most 
widely used dietary supplements after minerals and vitamins. They are also added to infant formulas 
because they help with visual function and neural development. However, they are highly oxidatively 
unstable, thus, the need for antioxidant addition. Interestingly, the most widely used antioxidants are 
chemically synthesized. In this project, a combination of natural antioxidants will be studied for their 
effectiveness in stabilising omega-3 oils. 
 
Bioactive compounds from winery waste: Winemaking leads to the production of large quantities 
of wastes. These wastes are rich sources of phytochemicals such as anthocyanins, 

proanthocyanidins, and other polyphenols. Current methods of extracting these compounds involve 
the use of environmentally unfriendly chemicals. So, there is a need to develop new techniques. In 
this project, the effectiveness of adsorption resins for extracting phytochemicals from winery waste 
will be investigated. 
 
Food-grade polysaccharides from seaweeds: Fucoidan is a polysaccharide commonly found in 
brown seaweeds and has many uses in the pharmaceutical and food industry. It has been 
successfully extracted from kelps and fucoid brown macroalgae in the Northern Hemisphere. The 
project is dictated by the need to find local sources of fucoidan, which could be used in the food 
industry. As a first step, we will use common algal species that are likely to contain fucoidan for 
extractions. The species will be sampled from different locations to see if there is spatial variability 
in fucoidan concentrations. Several extraction methods will be compared to maximise the possible 
yield.  
 
 
 
 
 

 

https://www.newcastle.edu.au/profile/taiwo-akanbi
mailto:taiwo.akanbi@newcastle.edu.au
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Dr Emma Beckett  
Gene-Nutrient-Environment Interactions & Nutrition Communication 

Website: https://www.newcastle.edu.au/profile/emma-beckett  
Contact email: emma.beckett@newcastle.edu.au 
 

 

 
I want to understand why we all respond differently to food, nutrients and food messaging. Understanding 
this will help us design food and dietary products, treatments, and strategies to help everyone optimize 
their diet in a way that suits their lifestyle and biology.  
 
We all live unique lives, with unique exposures (sunlight, air pollution, microbes) in our own unique bodies 
(different genetics and epigenetics). These factors interact to determine our health and disease 
outcomes. Nutrition is one of the biggest modifiable determinants of disease. 

 

Research Projects 

 

Taste genetics – Taste receptors in the mouth influence the way we perceive and enjoy foods. But taste 

receptors are expressed not just in the mouth but all throughout the body with involvement in multiple 

bodily functions including regulating hormone levels, gut function, blood vessel function and immune 

responses. A variety of projects are available exploring the molecular functions of taste receptors in 

difference cell and tissue types, as well as their associations with different diseases (eg. oral health, 

mental health, gut health, metabolic health, heart health), interactions with dietary compounds (including 

stimulation and blocking of receptors to modulate function), and associations with health perceptions and 

attitudes.  

 

Sun exposure and vitamin levels – Some vitamins are sensitive to UV light. It is possible that UV light 

that penetrates micro-circulation in the skin influences these levels and generates scission products that 

vary depending on the vitamin forms. Projects are available investigating the impact of UV light on nutrient 

levels, and the impact of scission products on DNA damage, and gene-expression.  

 

Novel strategies for improving diet quality - Diet is one of the biggest modifiable determinants of 

disease, but despite this, most Australians do not eat enough healthful fruits, vegetables, or whole grains, 

and eat more discretionary foods than are recommended for good health. Despite numerous education 

and promotion campaigns, the situation has not improved, and barriers to healthy eating continue to grow 

in society (time, money, space, skills). A variety of projects are available investigating non-traditional 

approaches to improving diet quality including use of technology, convenience cooking products, and 

taste training. 

  

Barriers to nutrition communication – There are lots of sources of nutrition information via traditional 

and social media. However, as this landscape evolves, misinformation is becoming more common and 

separating fact from fiction is potentially difficult for the average consumer. There are a range of project 

options investigating where people get their nutritional information, how they understand current 

guidelines, understanding of trends in food and nutrition, and barriers to seeking professional advice.  

 

Professional opinions – The food industry is constantly evolving with new trends and challenges 

emerging.  However, the food industry is often at odds with nutrition and public health professionals. 

Projects are available investigating the opinions of medical and nutrition professionals on current trends 

in food and nutrition (e.g., plant-based diets, low and no alcohol beverages, meat replacers, functional 

foods). 

 

https://www.newcastle.edu.au/profile/emma-beckett
mailto:emma.beckett@newcastle.edu.au
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Dr Tamara Bucher  
Food and Consumer Behaviour 

Website: https://www.newcastle.edu.au/profile/tamara-bucher 
Contact email: tamara.bucher@newcastle.edu.au 
 

 

I am passionate about creating healthier food environments and products. 
 
Over the last decades our food and eating environment has changed. Increased portion sizes and 

changes in eating patterns are major contributors to the worldwide obesity epidemic. Tasty and 

convenient food products are perceived to increase our life quality. However, innate preferences for 

energy dense foods combined with consumers seeking value for money have driven an increase of 

portion sizes of unhealthy foods. This in turn has led to increases in overall energy consumption, weight 

gain and subsequent negative health consequences. Intake from healthful food groups, such as fruits, 

vegetables and wholegrains remain low, while intake of discretionary foods remains high. My research 

aims to understand how food environments influence food choices and how we can change these 

environments to promote healthy eating. 

Research Projects 

 

Digital Nudging. There has been a gradual shift in consumer food 

choice environments from in-person to digital settings, including 

smartphone apps and online websites. In 2019, one-third of 

Australians considered shopping for groceries online and restaurant 

food delivery services had an estimated revenue of over AU$ 2.8b in 

2020, with an expected growth rate of 7% annual. The nutritional 

quality of take away meals is of concern as they are higher in salt and 

saturated fat, and lower in wholegrains and vegetables. With the 

recent restrictions around COVID-19, online food purchasing 

skyrocketed, and consumer have become even more accustomed to 

ordering groceries and meals online. 

The graphic design of websites and apps influences what and how 

much people buy, and companies use this knowledge to promote 

sales of unhealthy foods. However, little is known about how specific 

design concepts (e.g., colours, arrangement, prompts etc.) of digital 

interfaces can be used to promote the choice of healthier foods and 

meals. This project investigates which design elements of websites 

might positively influence food choices online. 

 

Greenwashing. In online shops, consumers’ product perceptions are influenced by the user interfaces 

(UI) design. UI design elements such as colours, fonts, and images hence play an important role in how 

consumers (1) assess individual food items and (2) select between different food items. However, at this 

stage, research on how people choose food in digital environments and how the UI influences food 

perception (e.g., appeal, naturalness) and food selection (e.g., healthy, unhealthy choice) is scarce. In 

this project, we focus specifically on a surprisingly under-researched area of UI design, namely the usage 

of nature imagery (e.g., clear water, lush vegetation). Our recent research found that nature imagery can 

promote purchase intentions and trust in e-commerce. This will use a product and website audit to 

investigate if food companies and retailers are using nature images and test how nature image influence 

product perception.  

 
 
 

https://www.newcastle.edu.au/profile/tamara-bucher
mailto:tamara.bucher@newcastle.edu.au
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Dr Soumi Paul Mukhopadhyay 
 

Sensory and consumer research 
 

Website: https://www.newcastle.edu.au/profile/soumi-paulmukhopadhyay 

Contact email: soumi.paulmukhopadhyay@newcastle.edu.au 

 

 
I am very passionate about everything "food" and how consumers perceive the unique food sensory 

experience. I would like to understand influence of cross-cultural research on food choice and consumer 

preferences along with application of various sensory methodologies on diverse food products. I have 

expertise in understanding how sensory and consumer science can facilitate better promotion and 

placement of various products (from grains, legumes, fruits and vegetables, wine and olive oil to everyday 

grocery products). 

 

With the changes in consumer trends over the last decades, consumers are becoming more aware of 

where their foods are coming from. Provenance and sustainability are becoming very important factors 

for consumers choosing their food. My research aims to understand why certain foods are more preferred 

over others and if sensory profiling can help to underpin drivers of liking for the same.  

 

Potential research projects: 

 

Understanding consumer preferences for Australian honey:  

Sensory traits have profound influence on food choice and consumers’ expectations of end-product 

quality, purchase intent and buying habits. Understanding consumer preferences for Australian honey 

will help to facilitate guidelines and recommendations for the development of an effective, actionable 

extension and marketing strategy for promoting Australian honey in domestic and export markets. 

 

Sensory and culinary: 

Often, the way a food is cooked will determine the sensory profile 

and consumer preferences for the same. The same food can be 

cooked differently with diverse range of spices based on the 

culture and ethnicity. It is important to understand how consumer 

preferences change with the cross-cultural cooking methods and 

how sharing various cooking process can improve consumer 

acceptance of a food type, e.g. broccoli or chickpea. 

 

New and Emerging Sensory and Consumer Methods: 

I am interested in understanding how I can use the new and emerging sensory and consumer 

methodologies given the world is changing so quickly. With COVID-19 still active today, we need to 

understand how the sensory researchers can be more flexible and sustainable in developing and 

delivering sensory outcomes. 

 

Impact of context in sensory and consumer cross-cultural research: 

Context plays an important role in our regular food choice and consumption; it also has a significant 

impact on our preferences for certain foods such as coffee and wine. My research interest lies in 

understanding the underlying principles of context and its relevance in cross-cultural sensory and 

consumer research. 

https://www.newcastle.edu.au/profile/soumi-paulmukhopadhyay
mailto:soumi.paulmukhopadhyay@newcastle.edu.au
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Dr Penta Pristijono  
Horticulture Postharvest  

Website: https://www.newcastle.edu.au/profile/penta-pristijono 
Contact email: penta.pristijono@newcastle.edu.au 
 

My research interests mainly to develop innovative horticulture postharvest 
technology for extending fruits and vegetables postharvest life. 
 
Horticulture postharvest extension. Fruits and vegetables continue to 

respire and transpire after harvest. However, since the produce is removed from source of water, 
photosynthates (mainly sucrose and amino acids) and mineral, it is now dependent entirely on its own 
food reserves and moisture content. Therefore, losses respirable substrates and moisture are not made 
up and deterioration commences.  Fruit and vegetables metabolically divided into two groups of 
climacteric and non-climacteric produce. The classification relates primarily to changes in respiration 
patterns and ethylene production during maturation, ripening and senescence. Climacteric produce 
experience a pronounced increase in respiration and ethylene production during ripening, while non-
climacteric produce show no marked change in these characteristics during maturation. Methods for 
extending horticultural postharvest life by reducing metabolism rate, minimise exposure to postharvest 
pathogens and limit handling-related damage.  

 

Research Projects 

 

UV-C irradiation. UV-C irradiation has been reported to have beneficial effect on maintaining postharvest 
quality of horticultural produces.  UV-C treatment offer considerable advantage over existing postharvest 
treatments, being low technology and chemical free for delaying fruit ripening and preventing produce 
deterioration in the supply chain. Project in this area will focus on the application of single UV-C treatment 
or combine with other postharvest technologies and different packaging materials to achieve optimum 
postharvest life extension for specific climacteric or non-climacteric produce, analyse fruits and 
vegetables quality using destructive and non-destructive methodology. 

Amino acids.  Proteogenic amino acids treatment offer considerable advantages as being water soluble 
solids that can stored and utilised in a commercial environment with minimal training.  They also have 
GRAS (Generally Regarded As Safe) status which recognises their safety as food additives. The project 
in this area will focus on the use of proteogenic amino acids to inhibit the progression of key senescence 
characteristics of horticultural produce. This project also focuses on combination treatment with different 
temperatures and atmospheres, assess the fruits and vegetables postharvest life by assessing metabolic 
process focussing on respiration rate and ethylene production during storage.  

Hydrogen sulphide (H2S). H2S has recently been identified as a biologically active gas that is linked to 
an increasing number of critical physiological processes in both plants and animals. H2S has also been 
found to be active in postharvest metabolism, by inhibiting the development of a range of senescence 
characteristics including tissue browning and softening, chlorophyll degradation, cellular respiration and 
endogenous ethylene production in a range of produce. The project in this area will focus on the use of 
H2S fumigation to inhibit the progression of key senescence characteristics of horticultural produce and 
to delay fruits ripening, assessment of fruits and vegetables quality using current postharvest quality 
assessment standard.   

Essential oils. Plant essential oils (EOs) are mostly terpenoids 
derived from units of with further structural diversification achieved 
through the inclusion of heteroatom functional groups such as 
alcohols, aldehydes, ketones, esters, and ethers. EOs has been 
shown to be effective in controlling postharvest pathogens.  This 
project will identify the main compounds of various EOs, application 
on different fruits either as a single treatment or combination with 
other postharvest treatments to achieve an ideal treatment against 
postharvest pathogens and maintains fruit quality, evaluate the fruit 
quality using subjective and objectives methods.  

https://www.newcastle.edu.au/profile/penta-pristijono
mailto:penta.pristijono@newcastle.edu.au
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Dr Quan Vuong 
Food Processing and Applications 
 

Website: https://www.newcastle.edu.au/profile/vanquan-vuong#highlights  

Contact email: vanquan.vuong@newcastle.edu.au  
 

I am interested in research projects related to natural bioactive compounds 

derived from plants or marine materials and their utilization as functional food 

ingredients. I am also interested in development of edible coatings for food packaging and preservation, 

dehydration of foods, and development of functional food products. Finally, I am keen to tackle the food 

processing waste by turning them to valuable products.  

 

Potential research projects: 

 

Natural bioactive compounds (NBCs) as functional ingredients: NBCs, including volatile and non-

volatile compounds, are diversified in various natural materials. NBCs have received increasing interests 

due to their potential as natural preservatives, functional and therapeutic agents. Cost-effective extraction 

and isolation of NBCs from the natural materials are critical for further applications. Therefore, it is 

important to investigate the impact and establish optimal conditions for pre-treatment of natural materials, 

extraction, isolation of NBCs and further apply these compounds as functional ingredients.  

 

Edible films and coatings: Edible films and coatings have gained increasing interests in the food 

industry due to their edibility, biodegradability, and high potential applications as active packaging 

materials. Edible films and coatings are produced mainly from food-grade additives and 

edible biopolymers, such as proteins, polysaccharides (carbohydrates and gums), and lipids. Their 

physical and mechanical properties are significantly affected by different factors, such as type of 

ingredients, their concentration and ratio, additives. Thus, it is worthy to investigate the suitable coating 

formulations with the desired properties for further applications as active packaging materials. 

 

Encapsulation of extracts enriched with bioactive compounds: Bioactive compounds, especially in 

powder form, are unstable and can be degraded or lost during storage and applications. Encapsulation 

is an important process to improve their stability and provide more opportunities for further applications. 

Quality and stability of the encapsulated extracts can be influenced by the carriers and encapsulation 

techniques. Therefore, it is necessary to investigate the suitable carriers and encapsulation techniques 

for different type of extracts enriched with bioactive compounds.  

 

Development of Functional Foods: Functional foods containing specific components such as bioactive 

compounds, dietary fibre can provide health benefits beyond the basic nutrition. Development of food 

prototypes with functional ingredients can create new food products for various market demands. As 

functional food components are susceptible to various processing, storage and distribution conditions, it 

is important to investigate the effects and establish the most suitable methods and prototypes for 

development of new food products for the designed market demands. 

 

Utilisation of by-products generated from the food industry: The large quantity of waste generated 

from agricultural and food production remains a great challenge and an opportunity for the food industry. 

As there are numerous risks associated with waste, billions of dollars are spent on the treatment of 

agricultural and food waste. Therefore, the extraction, isolation and utilisation of bioactive compounds 

isolated from waste not only reduce the risks and the costs for treatment of waste, but also could 

potentially add more value for agricultural and food production.  

 

 

 

https://www.newcastle.edu.au/profile/vanquan-vuong#highlights
mailto:vanquan.vuong@newcastle.edu.au

