
 

02/07/2021 



2 
 

Acknowledgement of Country 

 

 

The inaugural conference of the Sustainable Food Future group acknowledges the Traditional 

Custodians of country throughout Australia and their connections to land, sea and community. 

We pay our respects to their elders past and present and extend that respect to all Aboriginal 

and Torrest Strait Islander people. 

 

Aunty Bronwyn Chambers our Elder in Residence at the Wollotuka Institute the University of 
Newcastle is a Darkinung woman from the Central Coast. Both her mother and father are 
Aboriginal and she is also a descendent of the Awabakal people.  
She says: ‘It's very significant that the Elder in Residence is at the Ourimbah campus because the 

campus is on Darkinung country, the same as up here where the Birabahn building is on 

Awabakal Country. The piece of land where the campus is built at Ourimbah was always a place 

of teaching, learning and ceremony. The really good thing now is it’s not only for Aboriginal 

people that crossed those lands for thousands of years to pass on knowledge, to teach and to 

celebrate through ceremony, but everybody can now share in the teaching and learning. And we 

celebrate with our graduation ceremonies the achievements, not just of Aboriginal and Torres 

Strait Islander students, but everybody, so that it continues as it traditionally has for thousand 

and thousands of years.” (source: University of Newcastle Facebook Page) 

Please view Aunty Bronwyn Chambers’ Welcome to Country for the Sustainable Food Future 

Conference at the Ourimbah campus here: 

https://www.foodfutureconference.com.au/recorded-presentations  

 

 

 

 

https://www.foodfutureconference.com.au/recorded-presentations
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Welcome 

It is our pleasure to welcome you to the inaugural Sustainable Food Future Conference at the 

University of Newcastle, Australia. It is organised by the Food Science and Human Nutrition 

discipline at the University of Newcastle Central Coast Campus. We are delighted that we are 

still able to host this event during the uncertain times of COVID-19, when many international 

and national conferences and research travel have been cancelled or postponed.  

The conference will bring together researchers, students, and local industry professionals in the 

food science and nutrition space to showcase current research efforts developing the next 

generation of sustainable food and nutrition services. The conference will feature presentations 

from leading experts in food science and nutrition research, with topics including nutrition and 

consumer science, food waste and sustainability, functional foods, postharvest technology, and 

nutrition and food science education. 

The conference highlights some of the best work in the field of sustainable food futures, with 

solutions ranging from innovative post-harvest applications to alternative protein sources and 

food waste. We received many submissions from not only Australian Universities, but also from 

Institutions all over the world and there is much interest and representation from Industry. We 

are very happy to see a large interest for the Conference by many early career researchers, but 

also senior researchers. On top of 43 oral and poster presenters, we are also delighted to host 9 

excellent keynote speakers. This conference will be a platform for innovative and field-leading 

research to meet Industry and create a sustainable food future. 

We would like to express our sincerest gratitude to everyone who is supporting and attending 

this event. 

  

Warm wishes, 

The organising committee 
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Conference Organising Committee 

 

The following members of the Food Science and Human Nutrition discipline at the University of 

Newcastle contributed to the organisation of this inaugural conference: 

 

Organising Committee: 

• Dr Tamara Bucher 

• Dr Nienke de Vlieger 

• Dr Tim Kirkman 

• Dr Taiwo Akanbi 

• Dr Penta Pristijono 

• Dr Quan Vuong 

• Dr Tim Kirkman 

• Dr Soumi Paul Mukhopadhyay 

• Dr S.P. Singh 

• Dr Patrice Jones 

• Dr Emma Beckett 

• Prof Chris Scarlett 

Chairs: 

 

 

 

 

 

Registration & tech support: 

• Dr Tim Kirkman 

• Mrs Sarah Raoult 

 

Workshop and bushwalk: 

• Dr Soumi Paul Mukhopadhyay 

• Dr Wes Pearson 

• Ms Melanie Prinien 

• Mrs Bronwyn Chambers 

 

 

• Dr Tamara Bucher 

• Laureate Professor Clare Collins  

• Dr Penta Pristijono  

• Dr Quan Vuong  

• Dr Taiwo Akanbi 

• Dr Polly Burey 

• Dr Soumi Paul 

Mukhopadhyay 

• Dr Emma Beckett 

• Prof Chris Scarlett 

• Dr S.P. Singh 

• Ms Daphne van der Bend 
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Keynote speakers 

Laureate Professor Clare Collins 

University of Newcastle, Australia 

‘Welcome’ 

Clare Collins is a Laureate Professor of Nutrition and Dietetics in the School of Health Sciences, 

Faculty of Health and Medicine at the University of Newcastle, NSW, Australia.  

Her innovative and world leading research creates new technologies to evaluate nutrition and 

dietary intake, and how improving nutrition, diet quality, food patterns can facilitate improved 

weight and health across all ages and stages of life and for those with chronic health conditions. 

Professor Collins has developed technology-based tools for dietary assessment, including the 

Healthy Eating Quiz and the Australian Eating Survey. 

Professor Collins is a Fellow of the Dietitians Association of Australia (DAA). She chaired the 

development of the Best Practice Dietetic Guidelines for the Management of Overweight and 

Obesity for Adults. In 2009-2010 she was a team leader of the extensive evidence review to 

inform the revision of the 2013 NHMRC Australian Dietary Guidelines. 

Mr Peter Crane 
Executive Director, Food Futures Company 

‘Ok food, it’s your time to shine’ 

Influenced by a rural upbringing & tertiary qualifications in Agri Science, Peter Crane GAICD has 

a personal understanding and passion for the issues surrounding agriculture and farming. He is 

committed to help drive the sector forward to the mutual benefit of society and industry. 

As Executive Director, Peter is an experienced leader with a rare combination of senior strategic 

roles spanning the Food and Agricultural Industries. He has a proven ability to design and lead 

R&D programs and teams that facilitate concept generation through to commercial delivery in 

multiple industries, most recently in food. Collaborative by nature, Peter has an active, diverse, 

and relevant network, with many productive and mutual relationships at a senior levels in both 

corporate and government entities. 

Peter has a track record of inspiring organisations, teams, and individuals to excel and combines 

honesty and loyalty, with high levels of personal integrity. 

 

Dr Mirjana Prica 
Managing Director, Food Innovation Australia 

‘Project 2030’ 

Dr Mirjana Prica is an enthusiastic visionary who focuses on entrepreneurship and innovation 

to deliver commercial value. Mirjana sits on boards and advisory groups for cooperative 

research centres, universities, research and industry organisations, where she leverages her 
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20+ years of research and commercial experience in materials, minerals, food and agribusiness. 

Currently, Mirjana is leading FIAL, a national and industry-led organisation, established by the 

Commonwealth to drive innovation and market initiatives for Australia. 

She has over 8 years experience in strategy and business development in food and agriculture. 

More than 17 years project management experience in research and development of 

food/water, ceramic, and mineral concepts with particular emphasis on business development 

and technology transfer. 

Professor John Prescott 
Director of Research & Consulting, Taste Matters 

‘The consumer personality: Why it matters in sustainability-related dietary changes’ 

Professor Prescott is the director of TasteMatters Research & Consulting, and author of Taste 

Matters. Why We Like The Foods We Do (Reaktion Books, London). He was trained in 

experimental psychology and has worked in food perceptions and preferences for over 30 years 

at universities and research centres in Australia and New Zealand. Since 2005, he has been 

Editor of Food Quality and Preference, the leading journal for sensory/consumer science, and is 

also a member of the editorial board of Chemosensory Perception. He has authored 100+ 

journal articles and 20 book chapters on topics including cross-cultural taste preferences, 

perception of pungency, the genetics of taste perception, the role of personality in food 

preferences, and multimodal influences on flavour perception and preference. Since 2013, he 

has been a visiting professor at the University of Florence, Italy, and is also an adjunct professor 

at The University of Newcastle. 

Dr Polly Burey 
Senior Lecturer, University of South Queensland, Australia 

‘How to SEE sustainability of food into the future’ 

Dr Polly Burey is a chemical and materials engineer/food scientist with expertise in developing 

fundamental understanding of the relationships between formulation, microstructure, 

processing and rheological behaviour of food materials, developed over a 19-year industry-

linked academic research career. Polly leads the BSc Food Science major introduced in 2017, 

and the Food Waste Valorisation Research Program Team. The Food Science major spans 8 

specialist units relevant to food science as well as 4 core general units focusing on mathematical 

analysis and communication. The rest of the major can encompass related electives that could 

be in wine science, plant agricultural science, health, engineering and business - Polly is happy 

to talk to you about your food science interests and what a food scientist actually does! For a bit 

of an idea of what Food Science is see https://www.youtube.com/watch?v=Wj8t6V5yubk 

Polly's current research interests lie in the development of useful products and energy offsets 

from food excess and processing by-products, specifically ingredients, nutritional products, and 

composite materials, including bioplastics. Through this research the Food Waste Valorisation 

team works with industries to analyse food supply systems, and determine economically and 

environmentally viable food byproduct transformation strategies and processes. The ethos of 

the team is that food 'loss' and 'waste' are untapped resources with many potential applications 

beyond landfill. As part of this research, Polly also belongs to the Functional Foods Group and 
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the Centre for Future Materials within the Institute for Advanced Engineering and Space 

Sciences. 

Professor Liisa Lähteenmäki 
Aarhus University, Denmark 

‘Keep or throw out? - Food waste in households’ 

Liisa Lähteenmäki is professor at Aarhus University Department of Management. She is also 

connected to MAPP – Centre for research on customer relations in the food sector.  

Her research areas are consumer behaviour (e.g. consumer decision making, promoting 

behaviour change), factors influencing consumers’ food and meal choices, perception of health-

related messages, sustainable and responsible consumer behaviour (e.g. food waste), 

acceptability of new innovations and technologies, integrating consumer insight and 

communication challenges in cross-functional communications in innovation processes. 

 

Dr Flavia Fayet-Moore 
CEO, Nutrition Research Australia 

‘We are what we eat and we live to eat: how nutrition is shaping our future’ 

Dr Fayet-Moore is a registered nutritionist, Accredited Practicing Dietitian, board certified 

Lifestyle Medicine Professional, and Honorary Associate of the University of Sydney. 

Flavia leads a team of highly skilled researchers to conduct end to end nutrition and 

communications projects. Flavia obtained her Honours Bachelor of Science in Nutritional 

Sciences from the University of Toronto, and both her Master of Nutrition and Dietetics and PhD 

in nutrition from the University of Sydney. She is a member of the Nutrition Society of Australia, 

the Dietitian’s Association of Australia, a founding board member and fellow of the Australasian 

Society of Lifestyle Medicine. Flavia is passionate about improving the health of Australians, 

especially among children and adolescents, through research and its communication. 

 

Dr Jenny Wood 
NSW Department of Primary Industries, Tamworth Agricultural Institute 

‘Functional food ingredients: Food as medicine from paddock to plate’ 

Dr Jenny Wood’s areas of research are multidisciplinary and focussed on all things grain quality 

from the paddock to the plate, particularly regarding pulses. This includes the impact of 

genetics, agronomy and the environment on grain quality, and how the resulting grain quality 

then impacts farmer prices, processing, foods and market/consumer demand. In 2015, she was 

awarded the Megazyme Award for contribution to the Australasian grain science industry, 

having held numerous roles on the Association’s executive committee. She has over 26 years 

experience in grain quality research, including pulses (chickpea, faba bean, mungbean, field pea 

and lupin), barley malting and wheat and has contributed to the development of more than 30 

new pulse varieties. Dr Wood has supervised post graduate students researching a range of 

grain quality topics including cooking, puffing and frying qualities, sensory attributes and health 

benefits in vitro. She has an interest in researching novel plant-protein and co-product 

functionality as food ingredients and is a Technical Adviser to the Australian Pulse Grain 

Standards Committee. Dr Wood has published many book chapters and scientific journal 
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articles and is on the Editorial Board for the International Journal of Food Science & Technology. 

Dr Wood and her team recently created Hidden Treasures®, a range of convenient, healthy, 

allergen-friendly and tasty snacks created from pulses. Please contact Jenny 

(jenny.wood@dpi.nsw.gov.au) if you are interested in taking this snack range to market. 

 

Emeritus professor Ron Wills 
University of Newcastle, Australia 

‘Growth opportunities 2030 – What’s on the future menu? 

Professor Wills is a Conjoint Academic in the Discipline of Applied Sciences in the School of 

Environmental & Life Sciences. His research area focuses on food technology. 

He has 60 years experience in research and development in many aspects of food science and 

technology during employment at CSIRO, University of Otago NZ, University of NSW, Australian 

Wheat Board and University of Newcastle and consultancies with AusAid and FAO managing 

projects in the ASEAN countries, Korea, China and Samoa.  Has a long standing interest in 

postharvest horticulture with international recognition for his research innovations. Overall, his 

research record is 300+ research papers and the leading text on postharvest horticulture which 

is now in its 6th edition and has been published in Spanish, Chinese, Bahasa Malay and Farsi 

(Persian). 
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Oral presentations  

Thursday June 17 

Session 1A 

 

‘Australian consumer’s health perception towards fresh and frozen vegetables using 

images and habits of purchasing and intake’ 

Jessica Piper, Dr Tamara Bucher, Dr Emma L Beckett  
 
Most Australian’s don’t meet vegetable intake recommendations. Frozen vegetables are a lower 

cost long shelf-life alternative to fresh, however they may be incorrectly perceived as less 

healthful by consumers. We surveyed Australian adults (via social media snowball recruitment, 

n=372) on their usual purchasing and intake habits regarding fresh and frozen vegetables. 

Perceived healthfulness was rated (0-100) for fresh and frozen broccoli, cauliflower, corn and 

beans and an average score calculated. Analyses were adjusted for age, sex, income and 

education. 41.7% of participants reported purchasing only fresh vegetables and 58.3% reported 

purchasing a combination of fresh and frozen, or frozen only. 82% of participants reported 

normally eating vegetables with their evening meals ≥5 times/week. Those who only purchased 

only fresh vegetables had a lower health perception of frozen (74.4 (95% CI 71.1-77.7) vs. 84.9 

(82.0-87.7); p<0.001) and fresh vegetables (87.1 (95% CI 85.1-89.2) vs. 90.1 (88.3-91.8); 

p=0.008). Those who usually ate vegetables with their evening meal ≥5 times/week had higher 

health perception of frozen (82.0 (95% CI 79.2-84.9) vs. 76.7 (72.2-81.3); p=0.003) and fresh 

vegetables (90.4 (95% CI 88.7-92.9) vs. 84.0 (81.4-86.7); p<0.001). Therefore, improving 

awareness of the healthfulness of both fresh and frozen vegetables may help improve vegetable 

consumption. 

 

‘Investigating web-based nutrition education interventions in promoting sustainable and 

healthy diets in young adults’ 

Nadine Ghammachi, A/Prof Seema Mihrshahi, Dr Rimante Ronto 
 
Our currently rapidly growing food systems are imposing a heavy burden on both 

environmental sustainability and human health. Promoting sustainable and healthy diets can 

help achieve optimal health and reduce environmental pressure. There is an emerging evidence 

regarding the use of web-based health promotion programs to tackle unhealthy dietary 

behaviours especially in young adults. The aim of this study is to critically review and synthesise 

the evidence on web-based interventions aiming to promote sustainable and healthy diets 

among young adults. A systematic search of four databases was conducted: Medline, PsycINFO, 

Scopus and Embase, guided by the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses reporting (PRISMA) statement. Studies were included if they used an online platform 

to deliver the intervention to young adults (aged 18 to 25 years old) and measured at least one 

aspect of sustainable diets: increase in plant-based food intake, reduce in food waste in terms of 
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over-consumption, reduce in discretionary and ultra-processed food intake, reduce in animal-

derived food intake. A total of 21 articles were included in the final review. The majority of 

studies targeted fruit and vegetable consumption with a very few studies targeted other aspects 

of sustainable and healthy diet, such as food waste and red meat consumption. Only one study 

included all aspects of sustainable and healthy diet. The findings of this review indicate that 

web-based interventions might be effective in promoting sustainable and healthy diets in young 

adults. There is a need for development and testing longitudinal and more comprehensive 

interventions including all aspects of sustainable and healthy diet in order to help young adults 

to make informed food choices. 

 

‘Exploring young Australians’ understanding of sustainable and healthy diets: a qualitative 

study’ 

Dr Rimante Ronto, Ms Golsa Saberi, Dr Elizabeth Fox, Dr Julia Carins, Dr Keren Papier  
 
Unhealthy dietary behaviours contribute to poor health and pose significant impact on the 

environment. Young adults have shown environmentally friendly intentions such as considering 

consumption of less meat and more organic local products, increase in vegetarianism and 

recycling food waste. Therefore, this study explored young Australians’ perspectives, 

motivators, and current practices in achieving sustainable and healthy diet. We conducted 22 

semi-structured interviews with Australians aged 18 to 25 years old and analysed using 

thematic data analysis method including inductive and deductive coding. We used the 

Theoretical Domains Framework (TDF) for deductive coding. Four major themes were 

developed: i) Understanding of sustainable and healthy diets; ii) Skills and motivation in 

achieving sustainable and healthy diet; iii) Towards achieving sustainable and healthy diet; and 

iv) Enablers and barriers in achieving sustainable and healthy diet. Nearly half of participants 

were aware of sustainable diet and they were actively practicing it by removing or decreasing 

meat in their diet; one quarter of participants were aware of sustainable diet, but they were not 

practicing it, due to either not being ready for a change or the lack of knowledge and skills on 

how to achieve it; and the rest of participants were either not aware or had very limited 

awareness and were not practicing it. The major barriers associated with limited adherence to 

sustainable and healthy diet were costs, availability, negative role modelling and lack of credible 

information. Although young adults are aware of some aspects of sustainable diet, there is a 

need to develop effective interventions to help them to transition from knowledge to practice 

and address the barriers identified by them. 

 

Session 1B 

 

‘50 Smells of seaweed – Unlocking the secrets of aroma to enhance seaweed consumption in 

the Western world’ 

Saskia Urlass, A/Prof Heather Smyth, Prof Mark Turner, Dr Pia Winberg 
 
Securing food for the future in a sustainable way is crucial, considering the global population 

will reach approximately 11 billion by 2100. Currently, agriculture contributes to approximately 

one quarter of greenhouse gas emissions. Seaweed could be the solution for solving this 
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challenge, as it is a highly nutritious food and its farming has a positive impact on the 

environment. Although seaweed is being consumed daily in Eastern Asian countries, 

consumption in Western countries is still in its infancy. One of the major challenges of 

increasing seaweed consumption lies in distinct seaweed flavours and aromas. Up to 150 

volatile compounds have been identified thus far in seaweed, many of which contribute to 

diverse aromas. Sulphuric compounds, aldehydes and ketones are thought to contribute the 

most to potent aromas in green seaweed; yet which volatiles or groups of volatiles contribute to 

the distinct seaweed aroma of green seaweed is unknown. Identifying those compounds which 

are odour active, and therefore responsible for seaweed aromas will help to target their 

removal or reduction through processing techniques. Fermentation is one method used to 

change sensorial properties and sometimes change the nutritional quality of food ingredients. 

To date there are limited studies investigating the effect of fermentation on the sensorial 

properties of seaweed with a focus on aroma, nutritional quality, and physicochemical 

properties. The goal of my research project is to support the development of a multifunctional 

green seaweed ingredient, that maintains or improves its nutritional quality, while improving 

its sensorial acceptability for commercial food applications. 

 

‘Volatile profiles and phytochemical composition of five Australian finger lime (Citrus 

australasica) cultivars’ 

Joel Johnson, Ryan Batley, Simon White, Mani Naiker  

 
The finger lime (Citrus australasica F.Muell.) is one of six Citrus species endemic to Australia 

and has attracted recent interest as a potential commercial crop. In contrast to most established 

crops, finger limes retain high levels of morphological diversity in the fruit size and colour. To 

explore the extent of chemical diversity within this species and aid in ongoing 

commercialisation efforts, we conducted a comparative analysis of the volatile constituents in 

five Australian finger lime cultivars. Gas chromatography coupled with single quadrupole mass 

spectrometry (GC-MS) revealed the presence of at least 113 volatile constituents in the peel 

extracts. Seventy-five of these compounds were positively identified, including at least 10 

compounds not previously reported from this species. A further 31 volatile compounds were 

tentatively identified. All finger lime cultivars had limonene as the most abundant volatile 

compound (ranging from 61.4-87.5% of the total volatile content), with the predominant 

chemotypes including limonene/γ-terpinene/citronellal, limonene/β-citronellol/citronellal, 

limonene/bicyclogermacrene/γ-terpinene and limonene/bicyclogermacrene/β-myrcene. Most 

of these chemotypes have not been reported in previous work on finger lime volatiles. In 

addition to displaying highly distinctive chemotypes compared to the commercial Tahitian lime 

(Citrus × latifolia), there was considerable inter-varietal differences, indicative of extensive 

chemodiversity within Citrus australasica as a species. Due to the unique organoleptic 

properties stemming from their volatile constituents, finger limes show promise for commercial 

development as a boutique food. 

 

‘Vegetable seed breeding for sustainable food production’ 

Dr Timothy March  

 
Vegetable seed breeding companies sit at the start of the food chain. When developing new 

varieties, we consider, what is important to growers? What are retailers demanding? What do 



18 
 

consumers want? Market requirements are constantly changing due to things like climate 

change, demographic shifts and new trends. We use those factors to set our breeding objectives. 

One of our most exciting breeding developments is the Knox™ trait in lettuce. The introduction 

of breathable plastics in the 1980s and breeding of lettuce types with smaller, more processable 

leaves drove the evolution of bagged salads. However, oxidation, which results in pinking on the 

edges of cut leaves, created a major problem for processors and consumers due to its perceived 

lack of freshness. Following 10 years of conventional breeding work, in 2016, Rijk Zwaan 

released Knox™, which delays discolouration of cut surfaces by several days. This is a significant 

advancement for reducing waste along the entire supply chain, leading to fresher leaves in salad 

mixes. We also focus on developing varieties that are naturally resistant to a range of diseases in 

order to reduce chemical usage in food production. In cucumber, our Blueleaf® trait improves 

the plant’s ability to respond to pests and diseases. In eggplant, hairless varieties called 

CleanLeaf® reduce the ability for disease carrying insects to infest the plants, while at the same 

time providing a better environment for beneficial insects. It can take decades to produce new 

vegetable varieties and we are dedicated to anticipating what the market requires and helping 

growers produce vegetables in a sustainable way.   

 

Session 2A 

 

‘Australians' environmental consciousness & willingness towards accepting insects as a 

protein source.’ 

Indee Hopkins  

 
Increasing global populations and changing dietary preferences, make it is imperative to find a 

nutritious and sustainable alternative to current traditional protein sources. Insects offer such a 

solution, without the challenges that are currently associated with livestock production such as 

insufficient land and water availability. Despite their environmental benefits Australian appear 

to be somewhat reluctant to adopting the practice. The study aim was to assess Australians’ 

environmental consciousness and willingness towards accepting insects. A total of 623 

participants (23.9% male, 76.1% female; 9.5%, 18-24 years, 31.0%, 25-34 years, 27.1%, 35-44 

years, 16.7%, 45-54 years, 12.4%, 55-64 years and 3.4%, ≥65 years) completed an online 

questionnaire. Results concluded that participants with a higher level of environmental 

consciousness were more likely to have previously consumed insects (p=0.026) and were also 

more likely to report willingness to consume insects in the future (p=0.000). Future research 

developing targeted strategies promoting the environmental benefits of eating insects may 

facilitate an increase in insect consumption in Australia. 

 

‘Assessing Generation Z's consumer perception and readiness for alternative proteins’ 

Diana Bogueva, Prof Dora Marinova  

 
Creating novel food technologies can enhance the quality, safety, productivity, sustainability, 

and nutritional value of food, minimize environmental damage, and secure a better food supply. 

It can engage consumers in more ethical, environmentally friendly, and healthy food choices. 

Alternative proteins ranging from cultured meat, plant, algae and insects based are seen by 
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consumers as full of promise but also as complex and uncertain, provoking public controversies 

and societal concerns, guiding acceptance or rejection. Australia’s Gen Z is caught at the 

crossroad of these developments but exploration concerning their attitude is scarce. 

Understanding Gen Z, the 30% of the world future buying and decision-making power’s 

attitudes, barriers and drivers is crucial for the alternative proteins' future. This talk examines 

an exploratory study of Sydney, Australia’s Generation Z consumers perceptions, acceptance, 

and preferences for alternative proteins including environmental, health impact, risks, issues of 

trust and fear, neophobia, disgust, manliness and meatiness, normality, naturalness, necessity 

and nutritiousness. Divided into five groups 72% are not ready for cultured meat acceptance, 

17% rejected all alternatives as being “chemically produced”, “heavily processed”. 35% rebuffed 

cultured meat and edible insects but accept plant-based substitutes as more natural. Among 

11% of participants increased consumption of fruit and vegetables dominated. Cultured meat 

was an acceptable option to 28% “if we can master it” to be “new forms of protein”. As Gen Z’s 

influence on the market continues to grow a key question is whether the alternative proteins' 

future is under scrutiny or they will build new food social norms. 

 

‘The emerging protein future’ 

Michelle Colgrave  

 
Current estimates predict that around 70 per cent more food will be required to feed the 

growing global population which will reach 9.7 billion by 2050. Asia will be home to more than 

half the world’s population by 2030 and will have an annual food spend of $8 trillion, yet only 

one-quarter of Asia’s land mass is arable. The challenge will be how to meet this global food gap 

while maintaining our planet’s health. Global resource constraints are putting limits on animal-

derived protein production. While plant and alternative sources of protein offer an opportunity 

to fill this gap, we also need to grow our existing high value industries by enhancing their 

sustainability. We are also witnessing changing dietary patterns due to concerns over the 

environment, animal welfare and personal health and nutrition. In addition to around 11 per 

cent of Australians claiming they follow a vegetarian diet, 30 per cent were making a concerted 

effort to reduce red meat consumption – the so-called ‘flexitarian’ movement. In this 

presentation, emerging sources of protein that can complement our current food systems will 

be discussed highlighting some of the opportunities and challenges that need to be addressed. 

 

Session 2B 

 

‘Enhancing traceability in the melon supply chains’ 

Leena Koop, Dr S.P. Singh  

 
The increasing complexities in the supply chains and global trade necessitate the need for 

adopting traceability to mitigate various commercial and reputational risk which are beyond the 

farmgate. Enhancing traceability in the melon supply chains will ensure the industry continues 

to be a global leader with world-class traceability systems and increase or capture share in the 

high value premium markets with safe, high-quality and traceable fruit. The purpose of our 

work is to help Australian melon growers and exporters maximise benefits and access 
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opportunities from the competitive export markets by determining the most effective types of 

traceability technologies that will meet their needs and requirements to compete on a global 

level. In order to achieve this, desktop research was conducted to evaluate different traceability 

technologies and solutions to determine the most suitable digital system for effective 

traceability that identifies grower, provenance, food safety practices and an Australian ‘brand’ 

in fresh produce. This would be followed by conducting pilot and demonstration trials using 

select traceability solutions to investigate their suitability and efficiency along the export supply 

chains. In addition, we are determining the most effective methods of physical identification of 

individual pieces of fruit and address the challenges in labelling the individual fruit. Finally, 

enhancing industry’s awareness towards export market access opportunities and the adoption 

of digital traceability systems would provide the Australian melon industry a competitive 

advantage in maintaining export market access and ensuring the growth and profitability of 

international trade. 

 

‘Confinement role on biomass handling: Farm to process in the NSW Riverina region, 

Australia.’ 

Aminu Owonikoko, Prof Ken Williams, Dr. Dusan Ilic, Dr. Ognjen Orozovic, Dr. Fabiano Ximenes  

 
Biomass is a renewable organic material that has the potential to be a significant feedstock for 

producing renewable energy and other products. In Australia, the current potential supply of 

biomass feedstocks are agricultural residues such as wheat and rice straw, cotton trash and 

sugarcane bagasse. These residues form part of what is termed as second-generation biomass 

because they do not compete with food crops.  The key objective of this project is to achieve 

through experimental characterisation, the mechanical properties of a number of agricultural 

residues including bulk density, flowability, stress/strain response and energy requirements for 

size reduction, and moisture conditioning and their impacts on supply chain. The methodology 

of this work involves essential experimental elements and theoretical framework development. 

The experimental elements covers particle and bulk characterization tests while the theoretical 

framework development covers compaction, dilation/relaxation (visco-elastic properties of 

biomass) and determination of functional relationship to stress and strain. The Maxwell, Zener 

and Peleg models have been investigated to predict the dilation behaviour of the stress 

experienced by the materials with respect to time. However these models have only been used 

at high stresses (e.g. 600kPa). The high stress results look promising as a starting point for 

investigating dilative responses at the lower stresses expected in the biomass materials 

handling systems. In the model results, it shows stress decreases with time at different rates 

during dilation.  Biomass handling challenges cut across the whole supply chain and every 

parameter in the chain has significant impact on the logistics and associated costs.   

 

‘Exploring the potential of laser labelling for the melon industry’ 

Zabrina Khan, Dr S.P. Singh  

 
Unlike most tree fruit industries such as apple and citrus, individual fruit labelling has not been 

widely adopted in the Australian melon industry. This poses issues in terms of physical 

traceability of fruit in the supply chain, recall in the event of a food safety incident and prevents 

opportunity for growers to brand and connect with their consumers.  Consumers are 

increasingly concerned about the environmental impact of synthetic labels used on individual 
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fruits. An alternative to traditional adhesive labels is laser labelling, also known as ‘fruit tattoos’ 

or ‘laser etching’. Laser labelling involves marking of fruit with a laser beam, marking the most 

superficial layer (~1μm deep) of the fruit. Key advantages of laser labelling include reduced 

packaging and waste, reduced labour costs, free of chemicals and additives and increased food 

provenance. The suitability and durability of laser etching was investigated in different types of 

melons. It was found that the melons with light skin colour and smooth surfaces (e.g Honeydew 

and Orange Candy) were the most suitable for laser labelling followed by watermelon and 

rockmelons. The legibility of laser labelling slightly decreased during simulated supply chain 

conditions. The best retention of laser labels was in honeydew, followed by watermelon and 

rockmelons. The etching of melons with high energy laser with deeper penetration caused 

localised moisture loss from the skin surface, causing sunken areas around the label. The 

presentation will discuss the potential application of the laser labelling technology in the 

industry. 

 

Session 3A 

 

‘Plant-based dietary patterns are associated with lower body weight, BMI and waist 

circumference in older Australian women 

Jessica Ferguson, Christopher Oldmeadow, Gita Mishra, Monohar Garg 

 

This study investigated the association between plant-based diets (PBD), and 

overweight/obesity compared to regular meat eaters in a cross-sectional analysis of the 1946-

51 cohort of the Australian Longitudinal Study on Women’s Health. PBD were categorised as 

vegan, lacto-ovo vegetarian, pesco-vegetarian, semi-vegetarian and regular meat eaters. 

Outcomes included body weight (BW), BMI and waist circumference (WC). Women who 

completed Survey 7 (n 9102) with complete FFQ data were included in this analysis. Compared 

to regular meat eaters, BW, BMI and WC were significantly lower in pesco-vegetarians (-10.2kg, 

95%CI -5.1, -15.2; -3.8kg/m2, 95%CI -2.0, -5.6; -8.4cm, 95%CI -3.9, -12.9) and BW and BMI 

lower in lacto-ovo vegetarians (-7.4kg, 95%CI -1.2, -13.6; -2.9kg/m2, 95%CI -0.6, -5.1). 

Individuals consuming meat daily or multiple times/day had significantly higher BW, BMI and 

WC compared to those consuming meat >2 times/week but <daily or multiple times/day (2.5kg, 

95%CI 1.5, 3.5; 0.9kg/m2, 95%CI 0.5, 1.3 and 2.2 cm, 95%CI 1.3, 3.1) and those consuming meat 

>1 but ≤2 times/week (6.8kg, 95%CI 1.8, 11.8; 2.1kg/m2, 0.3, 4.0 and 6.0cm, 95%CI 1.7, 10.4). 

This association was dose-dependent such that a 2.6kg (95%CI 1.8, 3.4) increase in BW, 

0.9kg/m2 (95%CI 0.6, 1.2) increase in BMI and 2.3cm (95%CI 1.6, 3.0) in WC was associated 

with increasing frequency of meat intake. BW, BMI and WC were lower in women following PBD 

and positively associated with increasing meat consumption. Results were robust to adjustment 

for confounders including physical activity levels, smoking status, habitual alcohol intake, use of 

supplements, and hormone replacement therapy.  

 

‘“What do EU consumers know about their organic food?” Investigating trust and 

traceability in organic food in four European countries’ 

Dr. Blain Murphy, Dr. Mara Martini, Dr. Angela Fedi, Dr. Barbara Loera, Prof. Chris Elliott, Prof. 

Moira Dean 
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As the European organic market accelerates its growth, consumers are increasingly looking for 

produce that they can trust is sustainable and environmentally friendly. However, over the last 

decade, research has shifted to faster growing organic markets in Asia, despite fraudulent 

organic food still being an issue in Europe. This study investigates consumer’s knowledge of 

organic food, their trust in organic food and certifying bodies and their perspectives on 

introducing biomarker technology to “secure” the organicness of their organic meat and 

vegetables. Using core European markets in Germany, Italy and the UK and the newly emerging 

Poland markets as our base, an online cross-sectional survey, utilising validated tools and a 

theory of planned behaviour model, was developed. From 2071 respondents, representative in 

terms of gender, age and region per country, we identified between country differences in trust, 

knowledge and beliefs in the organicness of the produce. Consumers reported concerns about 

the innovation of biomarkers for traceability, especially the introduction of artificial material 

and complicated terminology.  Finally, we found significant differences between countries on 

their objective and self-rated knowledge of organic food. The findings of this study has clear 

opportunities especially in Germany and the UK, for private industry, national and world-level 

bodies to improve the sustainability and growth of the organic food market. However, if handled 

poorly, the methods in achieving this have pitfalls and could cause issues similar to the 

genetically modified scandal in the early 2000s. 

 

‘Co-creating a holistic sustainability summary label with consumers online’ 

Dr Tony Benson, Susanne Pedersen, George Tsalis, Rebecca Futtrup, Moira Dean, Jessica 

Aschemann-Witzel 

 
There are currently multiple sustainability logos and accreditations that can be displayed on 

food and drink products. While the existence of these is to be welcomed, they can also cause 

confusion for consumers and make it difficult to compare products. The TruSTFood (TRUst, 

Sustainability and Transparency in Food) project aimed to develop a holistic summary 

sustainability label for food and drink products. Online co-creation workshops with 45 

consumers from the UK, Ireland, and Denmark were conducted over the course of two weeks. 

Participants completed various tasks to gauge their understanding and attitudes towards 

sustainability, and to co-create a summary sustainability label for products. The results suggest 

that while consumers are somewhat aware regarding the sustainability of food and drink, this 

knowledge is at a basic level. Participants suggested that dimensions such as nature 

preservation, climate change, animal welfare, and fair wages were important sustainability 

dimensions. Existing nutrition labels such as the nutri-score and nutri-wheel were highlighted 

as potential ideas for a summary sustainability label. Participants also created their own 

potential label. Overall, participants recognised the need for a summary sustainability label, but 

also the complexity in implementing this. The advantages and disadvantages of using online 

methods to co-create a sustainability label with consumers will be discussed. 

 

Session 3B 
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‘No and low alcohol wine – insights and innovations’ 

Dr Wes Pearson 

 

The no and low alcohol wine category has been around for a long time, but has struggled to 

produce products that ring true with a wide consumer base. In recent years, new technological 

innovations and a raft of new products have attempted to re-invigorate this category, although 

with limited success. In this presentation I will give a general overview of what is happening in 

this category, including examining current technologies used to produce these products; some 

innovations smaller producers are using to compete in this space; and where research and 

development may be headed to help create products that consumers can turn to when they look 

for alternatives to full-strength wine. 

 

 

‘Consumer perception of alcohol free wine/beer/spirits’ 

Irma Dupuis, Irma Dupuis, Madeline Hamlyn, Kristine Deroover, Dr Emma Beckett, Dr Taiwo Akanbi, 

Melanie Prinien, Dr Tamara Bucher 

 

This paper aims to provide insight into consumers awareness and perceptions of non-alcoholic 

beer, cider, wine, and spirits in an Australian sample. Data was collected using an online survey 

from a sample size of 785 Australian respondents over the age of 18. A detailed quantitative 

questionnaire was designed to measure respondents’ awareness, attitudes, behaviour and 

willingness to pay for non-alcoholic beer, cider, wine, and spirits. Most respondents had some 

awareness and experience with non-alcoholic beer, cider and wine, awareness and experience 

with non-alcoholic spirits was significantly lower. When consumed, non-alcoholic beer or cider 

seem to meet expectations as did sparkling, white, and rose wine. The most stated reason to not 

try products was their perceived taste. Willingness to try was highest for non-alcoholic beer and 

cider while non-alcoholic red wine was lowest. Price was found to be a barrier especially for 

non-alcoholic spirits. These findings show that while there is significant interest in these 

products, consumers’ taste and pricing expectations provide a substantial barrier to adoption. 

As significant portion of respondents question the necessity of non-alcoholic alternatives to 

beer, cider, wine and spirits, further research should investigate consumer preferences and 

motivations when faced with a choice between non-alcoholic beer, cider, wine or spirits and 

naturally non-alcoholic beverages such as water and soft drinks. This paper is one of the first 

studies to investigate consumer perceptions of non-alcoholic spirits and to compare consumer 

perceptions and behaviours across the main categories of non-alcoholic beverages present in 

the Australian market. 

 

 

‘Improving the quality of dried Fijian Theobroma cacao beans using sustainable drying 

technology’ 

Rupantri Raju, Julian Heyes, Richard Archer, Qun Chen 

 

The Fiji Islands exports dried Theobroma cacao beans (trinitario and forastero variety) for high 

quality chocolate production. Postharvest processing techniques, such as fermentation and 

drying are critical for preserving quality attributes, such as moisture content and 

phytochemicals in cocoa beans. Standard processing protocol involves 6-10 days of box 

fermentation followed by 14 days of sun drying. Intermittent sun drying causes quality losses, 
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mainly from mold. Rapid drying in artificial dryers at >60 °C causes case hardening and 

shrinkage. These quality losses could be minimized with solar drying technology supplemented 

with dehumidified conditions at mild temperature. The study tested solar assisted drying under 

dehumidified conditions on 5 kg of fermented Fijian cocoa beans. A mechanistic model was 

developed to predict drying rate of fermented T. cacao beans under drying conditions of 45 and 

55 °C under a relative humidity of 15% over a 30-hour dehydration period. Experimental data 

was used to parameterize the model. The two-phase drying treatment consistent of with a 6 h 

pre-drying cycle followed by an overnight tempering and a further 10 hours of drying under 

dehumidified conditions at constant temperature. The model was sensitive to variations in 

drying conditions, bean moisture content and diameter. Drying at 55 °C under 15% RH 

projected a final dried bean moisture content of 7% (w.b) and retained phytochemicals. Model 

output was comparable to experimental data. The mechanistic model is useful for predicting 

quality of dried Fijian cocoa beans under differing drying conditions achieved with a range of 

sustainable drying technologies. 

 

Session 4A 

 

‘An audit of the vegetable content & variety of convenience cooking product recipes 

available in Australian supermarkets’ 

Natasha Brasington, Dr Patrice Jones, Dr Tamara Bucher, Dr Emma L Beckett  

 

Background: The vast majority of Australians fail to meet the recommended levels of vegetable 

intake, as such, new approaches to improve intakes are needed. Convenience cooking products, 

such as meal and recipe bases, while broadly considered non-nutritious, are popular as they are 

low-cost and reduce preparation time and do not require a high level of cooking skills. Recipes 

provided on convenience cooking products such as meal and recipe bases could offer new 

avenues to encourage vegetable consumption, or could discourage consumption if they are 

unbalanced in composition. However, the vegetable content of back-of-pack recipes for this 

product category has not been collectively audited. Methods: An audit was conducted of recipes 

provided on recipe/meal base products (n=91) sold online at two major Australian 

supermarkets. Results: Back-of-pack recipes included an average of 1.58 standard serves of 

vegetables per recipe serving, with 75% of recipes providing less than 2 standard serves of 

vegetable. Recipes primarily contained red-orange, starchy and “other” vegetables (average 

0.43, 0.41, and 0.56 standard serves, respectively), with green vegetables and legumes less 

common. Recipes generally had low vegetable variety. The average cost of audited products and 

associated vegetable ingredients was $1.22/serving. Cost varied significantly by brand 

(p=0.0002), and cost correlated with total standard vegetable serves (p<0.0001), vegetable 

variety score (p<0.0001) and total servings per pack (p=0.005). Conclusions: Results provide 

insights into the vegetable content of recipes provided on recipe and meal base products sold in 

Australia and highlight how these recipes could be adjusted to increase vegetable intakes in 

users. 

 

 

‘Understanding the shared values between vegans and livestock producers’ 

Erin Stranks, Dr Sarina Kilham, Dr Sosheel Godfrey  

 

This research aimed to understand the shared values of vegans and livestock producers on 
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animal welfare and building a collaborative, constructive approach to livestock production in 

Australia. Veganism, once a minority culture, is now widely accepted and appears daily in 

popular culture. As veganism continues to gain social licence and influence globally, it is 

important to understand the differences and similarities in values held by vegans and livestock 

producers as these insights can influence the direction of future markets and trends of ethical 

consumerism. Exploring the values between vegans and livestock producers provides an 

opportunity for collaboration in discussing the welfare of production animals in Australia. It 

also provides an opening to understand opportunities and threats to the social licence for 

veganism and the livestock industry.  This research was conducted using an opt-in, online 

survey, open to both vegans and livestock producers, exploring three areas: demographics, 

animal welfare and values. The survey received 404 completed responses, and of that, 112 were 

livestock producers, and 292 were vegan. The results showed that vegans and livestock 

producers do share values and have the potential to collaborate in areas such as: education 

about meat consumption, transparency of the livestock industry, economics of meat production, 

environmental concerns and animal welfare practices. The knowledge generated by this 

research may be of benefit to livestock producers, processors, retailers, research organisations 

and the vegan community. 

 

‘Australian consumer preference and perception for deep-fried desichickpea dhal- A snack 

food’ 

Dr Soumi Paul Mukhopadhyay, Prof Anthony J. Saliba, Dr Jennifer A. Wood, Prof Christopher L. 

Blanchard, B. Thomas Carr, A/Prof Paul D. Prenzler 

 
Diverse food habits and cultural preferences influence consumer behaviour and sensory 

perception of pulses such as chickpeas. Although pulses have gained popularity as health foods, 

consumption of pulses is lower than expected. This can be attributed to a lack of knowledge 

about their preparation methods and essential sensory attributes. To increase their palatability 

and subsequent consumption, novel ways of cooking and preparing pulses should be explored. 

Frying desi chickpea dhal has traditionally been practised in India to prepare them as snack 

foods, but it is not clear if Australian deep-fried desi chickpea dhal have the desirable sensory 

attributes to meet an Australian demand for ready-to-eat snacks. No peer-reviewed literature is 

available detailing sensory profiles or preference maps for Australian desi chickpeas, except for 

after puffing. Therefore, the present study addresses this gap by using sensory descriptive 

analyses and consumer acceptance tests to create preference maps for 13 deep-fried Australian 

desi chickpea genotypes. Differences in sensory traits exist among Australian desi chickpea 

genotypes for attributes such as uniformity, colour, lustre, fried aroma and nutty taste. The PBA 

HatTrick variety had the highest overall consumer preference. These findings are important as 

they support the potential to promote deep-fried desi chickpea dhal as a sustainable and 

healthy snack food in Australia. 

 

Session 4B 

 

‘The weeknight supper savers program: a feasibility study’ 

Amar Laila, Monica Gallant, Maggie Bain, Kathryn Walton, David W.L. Ma, Mike Von Massow, Kate 

Parizeau, Jess Haines 
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Families in Guelph, Canada waste approximately 3 Kg/day of avoidable food waste. Greater food 

literacy can reduce food waste. Therefore, interventions are needed to improve food literacy 

and reduce food waste in families. The primary objective of this study was to assess the 

feasibility and acceptability of the Weeknight Supper Savers programme, a 4-week food literacy 

and food waste programme, among 18 families with children aged 9-12. The secondary 

objective was to assess the effect of this programme on quantity of food waste and food literacy 

and waste-related knowledge, attitudes, and behaviours. The intervention was delivered in 

October-November 2021, and included a chef-led, online cooking class, a food waste toolkit, and 

tips and reminders delivered via 4 text messages/week. Four-week household waste audits and 

surveys were administered pre- and post-intervention. All 18 families attended their scheduled 

cooking class. All of the parents reported being satisfied with the overall programme, the 

cooking class, and the toolkit. Only 1 parent reported dissatisfaction with the text messages, 

citing that there were too many. 71% of parents reported that face-to-face cooking classes 

would have been preferred. Compared to pre-intervention, avoidable fruit and vegetable waste 

and unavoidable other waste significantly decreased by 43% and 65%, respectively, and more 

parents reported being confident in reducing food waste. The Weeknight Supper Savers 

programme was very well-received and may reduce avoidable household food waste. A 

randomized controlled trial with a larger sample is warranted. 

 

‘Using sustainability to teach complexity theory: A case study of the Hunter food system’ 

Dr Kylie Smith   

 

Understanding of complex systems has largely developed within the last half-century, and is 

only beginning to be integrated into primary and secondary education systems. Yet, this 

knowledge is essential, to address issues that challenge the foundations of humanity. The EAT-

Lancet Commission on healthy diets from sustainable food systems (Willett et al., 2019) 

recently addressed one such issue. The EAT-Lancet Commission provides the first scientific 

targets for producing food that not only meets human nutritional needs, but is also 

environmentally sustainable. This research project extrapolates ideas and results from EAT-

Lancet, by considering the food system in the Hunter Region, New South Wales, Australia, as an 

example that illustrates the dynamic relations of a complex system that underlies the issue of 

healthful, sustainable diets. The data from this enables the development of scenario–analyses to 

depict possible futures for the Hunter food system. This case study then forms the basis of a 

novel education for sustainability program to teach complexity in Australian schools in Year Six. 

My initial analysis of the Hunter food system indicates many elements that contribute to 

complexity. Preliminary results from my historical analysis suggest that major barriers to the 

adoption of sustainable, healthy diets: dominant value systems, underrated Indigenous 

knowledge, land use competition, power of current industry, and behavioural change. The 

Hunter region food system has proven to be a highly complex issue. These complexities will 

have to be addressed if unsustainability and poor diets are to be improved. My research is 

ongoing.  Willett, W., Rockström, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., … Murray, 

C. J. L. (2019). Food in the Anthropocene: The EAT-Lancet Commission on healthy diets from 

sustainable food systems. The Lancet. doi: 10.1016/50140-6736(18)31788-4 
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Session 5A 

 

‘Effect of exogenously applied arginine, cysteine and methionine on the postharvest 

senescence of broccoli’ 

Muhammad Sohail, Emeritus Prof Ronald Wills, Prof Michael Bowyer, Dr Penta Pristijono 

 

L-arginine (Arg), L-cysteine (Cys) and L-methionine (Met) are metabolic precursors of nitric 

oxide (NO), hydrogen sulphide (H2S) and polyamines (spermine and spermidine) respectively. 

NO and H2S are known to inhibit postharvest senescence of fresh produce, but they face 

considerable hurdles in gaining regulatory approval for commercial usage due to their toxicity. 

The present study was thus conducted to reduce postharvest senescence of broccoli using Arg, 

Cys and Met. Broccoli florets were dipped in different concentration of Arg, Cys and Met ranged 

from 1 to 100 mM/L and stored at 10oC. A 5 mM dip was found to be optimal in delaying 

senescence as measured by retention of green colour, vitamin C, chlorophyll content, 

antioxidant activity, and a lower level of ethylene production, respiration, weight loss, 

phenylalanine ammonia lyase (PAL) activity and ion leakage with a similar degree of 

effectiveness for all amino acids. The precursor amino acids Arg, Cys and Met have Generally 

Recognised As Safe (GRAS) status and should have few impediments in obtaining regulatory 

approval for commercial use. 

 

 

‘Mild oxidised orange essential oil to combat green mould of citrus fruit – A potential 

natural ingredient based bio-fungicide for the citrus industry’ 

Mohammad Rahman, Prof (Emeritus) Ron Wills, Prof Michael Bowyer, Dr. John Golding, Dr. Timothy 

Kirkman, Dr. Penta Pristijono 

 

Orange essential oil (EO), obtained from the flavedo of orange (Citrus sinensis L. Osbeck) was 

subjected to mild oxidation using ultraviolet-C (UV-C) irradiation.  This resulted in a 20 % loss 

of the major EO constituent, limonene, and the generation of three reactive oxygen species. In 

vitro studies on green mould caused by Penicillium digitatum showed that irradiated orange EO 

had a strong antifungal action. In vivo effect of orange EO on green mould in inoculated Navel 

oranges showed that wastage in fruits dipped in non-irradiated orange EO at 1000 - 4000 µL L-1 

was not significantly different to control fruit.  However, dipping fruits in irradiated orange EO 

significantly inhibited the green mould decay with the greatest effect being with 4000 µL L-1.  

No phytotoxic injury to the rind was observed at any concentration.  These results suggest mild 

oxidised orange EO as a potential alternative to synthetic fungicides to inhibit green mould 

wastage.  Furthermore, the source of orange EO could be waste flavedo generated by the orange 

juice processing industry. 

 

‘Application of non-thermal plasma to kill/inactivate foodborne bacterial pathogens’ 

Stela Gkountina, Dr S.P. Singh 

 
Non-thermal plasma is the ionised air containing reactive oxygen species which are capable of 

killing or inactivating foodborne bacterial pathogens such as Salmonella species and Listeria 

Monocytogenes. These pathogens are generally implicated in the foodborne illness outbreaks in 

horticultural products. In this project, we investigated the potential of non-thermal plasma in 
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killing or inactivation of bacterial pathogens under in vitro and in vivo conditions. The 

presentation will discuss the effects of different types of plasma along with their exposure 

durations to achieve killing or inactivation of target pathogens. The potential application of this 

technology in the horticulture sector will be discussed. 

 

 

Session 5B 

 

‘Establishing a city-region sustainable food system’ 

Michael Claessens 

 

This proposal details the establishment of the Canberra Region Food Collaborative (CRFC). The 

CRFC is a comprehensive, whole of system approach to establishing a sustainable urban and 

regional food system. It will bring together all stakeholders in the food system for the first time 

to cooperate in co-designing and building a city-region food system.   It will include facilitation 

of food hubs, food cooperatives, food sheds, clusters and new food business models. Its sits 

within a category of City Region Food Systems – which have proven the most successful and 

durable forms of their kind. Food availability is being increasingly tested by climate change, 

COVID-19 and international tensions; illustrating how vulnerable our food supply chains are. 

The Canberra Region grows very little of its own food with most coming from far afield. It is 

largely reliant on two large private food retailers to guarantee sustained food supply into 

Canberra. The United Nations has called on all cities that have the capability, to create local food 

buffers as part of their strategic planning. Singapore, Paris and Toronto have already moved 

decisively to support local food industry development and set demanding procurement targets. 

In the USA, local sustainable city-region food systems have entered the mainstream. Food 

production & transport is one of the leading sources of global emissions.  In turn, climate change 

is increasingly reducing options for traditional approaches to large scale agriculture, 

accelerating the deterioration of the natural resource base needed to feed the world. This 

project will help reduce food-based emissions. 

 

 

‘Food pedagogies for urban health and sustainability’ 

Soo Jin Park, Prof Heather Yeatman, Dr Joanna Russell, A/Prof Catherine MacPhail 

 

Urban food-related issues, including unhealthy food environments, diet-related diseases, 

disconnection from cultural values of food, and social and environmental unsustainability, are 

on the rise globally. Recognition of the critical roles of food in addressing the complex 

challenges cities are facing also is increasing. Food pedagogy is an important key element in 

tackling these food-related challenges. To date, researchers have explored food literacy, the 

important knowledge areas to enable people to make informed food choices and influence their 

food systems. However, how to assist people to gain such knowledge, food pedagogy, has not 

been well researched or described. Food practitioners implement a range of initiatives but the 

pedagogical aspects of these initiatives are not well articulated. This paper explores community 

food leaders’ perspectives and experiences to inform development of a conceptual framework 

for food pedagogies. Semi-structured interviews with 39 experienced leaders from diverse food-

related fields in Australia were undertaken and analysed thematically. Four key themes 



29 
 

emerged from participants’ reflections on the current state of food-related activities: 

‘Awareness of food and food systems’; ‘Enjoyment and social connections’; ‘Experiential 

practices in everyday life’; and ‘Action for change’. These four themes are discussed as aims of, 

as well as content for, the conceptualization of food pedagogies. A draft framework is developed 

to provide important direction or guidance for policy makers, as well as public and private 

sector food practitioners to drive improved and sustainable healthy societies through the 

medium of food. 

 

‘The influence of blockchain applications on consumer trust: a systematic review and 

research agenda 

Irma Dupuis, Berit Follong, Dr Tamara Bucher, Prof Lisa Toohey and Dr Sidsel Grimstad 

 
While the potential of blockchain applications for supply chains has recently become a popular 

research topic in academic literature, there have been few studies on consumer perceptions of 

blockchain technologies and their impact on consumer trust. As this technology’s primary purpose is 

to increase trust and provide tamper-proof traceability, understanding consumers’ perception of 

blockchain is essential. This paper is one of the first to investigate the influence of blockchain 

applications on consumer trust and provides recommendations for future research. A systematic 

review of the peer-reviewed literature was conducted. Multiple conceptual papers on blockchain 

technology were also consulted to gain further insight. After removing duplicates and conflict 

resolution, studies were selected according to our protocol for full-text review and analysis. In most 

selected studies, blockchain was found to contribute to consumer trust however, several 

demographic and cultural variables impact consumers’ trust in technologies. Further research is 

needed to understand consumer trust mechanisms linked to the adoption of technologies. Although 

great care was taken during the selection of search terms, the authors acknowledge that their 

research methodology may have excluded some blockchain articles from this review. 

 

Session 6A 

 

‘Growth and ripening of fig syconium under Malaysian climate’ 

A/Prof Phebe Ding, Ms Nur Athirah Mat Jusoh 

 

Fig (Ficus carica L.) is a newly introduced crop to Malaysia.  There are a lot of reports on 

syconium growth performance under Mediterranean climate but not from tropical countries 

like Malaysia.  Therefore, this study was conducted to determine fig syconium growth under 

Malaysian climate. A total of 250 fig inflorescences was tagged using 2-year-old fig trees, 

cultivar Ipoh Blue Giant, that grew in a rain-shelter. Data such as weight, diameter, volume, peel 

colour, firmness, soluble solids concentration and titratable acidity of syconium during growth 

and development was collected weekly before ripening onset and daily when ripening took 

place.  The collected data was analyzed using analysis of variance while Duncan’s multiple range 

test was used to separate the means.  Fig syconium exhibits double sigmoid growth curve with 

three defined growth phases. The first phase of growth was characterized by a rapid weight 

increase, followed by quiescence stage without significant change in weight.  The third phase of 
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growth was characterized by rapid increase in weight and continued until ripening took place.  

The green syconium degraded and gradually manifested as red when ripening took place.  The 

syconium firmness exhibited similar pattern as fruit weight except at third phase of growth 

softening occurred.  The soluble solids concentration of fig syconium increased when ripening 

occurred.    These findings revealed fig trees planted in Malaysia are able to produce comparable 

quality of fruit as those grown in Mediterranean regions.  Furthermore, the trees are able to 

produce fruit all year round. 

 

 

‘Optimum fan forced oven conditions for drying soymilk by-products for further 

applications’ 

Philip Davy, Dr Quan Vuong 

 

Soymilk by-product (SMB), the major by-product generated from soymilk production, is a rich 

source of bioactive compounds, especially isoflavones and soyasaponins. Due to its high 

moisture content, SMB is susceptible to rapid spoilage, thus drying is needed to remove 

moisture, to prevent spoilage for further applications. Fan forced ovens are a conventional 

commercial technique used for dehydration in the food industry. This study tested the impact of 

temperature (40 to 100°C) on drying rate of SMB, to establish drying kinetics and drying times 

for each condition. To identify the optimum conditions for drying SMB, each drying condition 

was tested for the concentration of total phenolic content (TPC), soyasaponins, and two major 

isoflavones, diadzin and genistin, and compared with results for freeze dried samples (control). 

The drying kinetics showed that the higher the temperature, the shorter the time required for 

drying SMB. The time required for sufficient drying at 40, 60, 80 and 100°C were 11.7, 6, 4 and 

2.3 hrs respectively. The results revealed that temperature did not significantly affect the 

retention of TPC during drying, for all tested conditions; however, more diadzin and genistin 

were lost at lower temperature (40 and 60°C) with longer drying times. In comparison with 

other drying conditions, drying at 100°C for 140 mins had the least loss of diadzin, genistin, and 

soyasaponins. SMB dried under this condition contained TPC (0.88mg/g), diadzin (79.60 µg/g), 

genistin (159.4 µg/g), and soyasaponins (55.96mg/g).  This condition is, therefore, 

recommended for the rapid dehydration of SMB for further applications. 

 

‘Effects of drying process on the quality of dehydrated pineapple’ 

Jasmine Petikirige, Prof. Azharul Karim, Prof. Graeme Millar 

 
Pineapple (Ananas comosus) is highly demanded tropical fruit, famed for its unique aroma, sweet 

taste and excellent nutritional characteristics. However, a large proportion of the pineapple harvest 

is wasted due to inappropriate handling techniques and lack of knowledge with regards to 

preservation strategies. Various drying technologies have been implemented to preserve pineapples, 

but the optimal means of preserving the nutrient profile has not be determined as yet. This study 

was carried out, with the aim to determine, the best drying technique that preserves the highest 

nutrient profile of pineapple. Fresh, ripe pineapple from Smooth Cayenne variety was purchased 

from local market to evaluate different drying techniques. Once cleaned and peeled, the core was 

removed and sliced and each slice was equally cut into 08 pieces and dried using Convective dryer 

and Intermittent Microwave Convective dryer (IMCD). Freeze dried pineapple slices of the same 
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physical dimensions were collected from external sources. Finally, proximate analysis of dehydrated 

pineapple from each drying technique was conducted according to AOAC standards. Freeze dried 

pineapple shows higher total carbohydrate when compared to other drying methods and convective 

dried pineapple and IMCD pineapple shows similarity in protein and ash while convective dried 

pineapple recorded the highest value for crude fibre. However fat composition remains very low in 

all drying techniques. It can be concluded that there is a significant increase in the nutrient profile of 

dried samples when compared to the fresh pineapple sample. 

 

Session 6B 

 

‘Impact of sour taste SNP KCNJ2-rs236514 on differences in macro- and micronutrient 

intakes, and metabolic health markers in the elderly’ 

Celeste Ferraris, Alexandria Turner, Prof. Christopher J. Scarlett, Prof. Martin Veysey, Dr Mark 

Lucock, Dr Tamara Bucher, Dr Emma L. Beckett  

 

Single nucleotide polymorphisms in taste receptors influence dietary choices that contribute to 

health and quality of life. Individual differences in sour taste perception and preference are 

linked to heritable genetics, yet the impact of sour taste receptor SNPs on sour taste, and 

associations to diet and health are under-researched. Therefore, this study explored the 

relationships between the sour taste SNP KCNJ2-rs236514 and estimated macronutrient, 

vitamin and mineral intakes, and impact on markers of metabolic health. Associations were 

explored in 523 participants aged ≥65y, using standard least squares and nominal logistic 

regression modelling with post-hoc student’s t-tests and Tukey’s HSD. Associations were found 

between presence of the KCNJ2-rs236514 variant allele (A) and lower intakes of energy, total 

fat, monounsaturated and saturated fats. The lower fat intakes were significant in female 

carriers of the variant allele (A). Lower retinol, riboflavin, folate, calcium and sodium intakes 

were found in KCNJ2-A allele carriers. In female KCNJ2-A allele carriers, lower sodium intake 

remained significant after Bonferroni adjustment. Higher body mass index, waist and waist-to-

hip ratio measures were found in males carrying the variant allele. Lower levels of liver function 

biomarkers were associated with presence of the KCNJ2-A allele. Overall and in males, the 

variant’s association to lower gamma-glutamyl transferase levels remained significant after 

Bonferroni adjustments. These novel findings suggest KCNJ2-rs236514, may be modifying 

macronutrient, vitamin and mineral intakes, and markers of metabolic health. Research on the 

extra-oral functions of this SNP may improve health outcomes for those with overweight, 

obesity and liver disease. 

 

 

‘Plant-based diets effect and weight status in type 2 diabetes: A systematic review and 

meta-analysis of randomised controlled trials.’ 

Grace Austin, Jessica J A Ferguson, Manohar L Garg  

 

Type 2 diabetes (T2D) is recognised as the fastest growing chronic condition globally. Excessive 

adiposity assessed by body mass index (BMI) and waist circumference (WC) are major risk 

factors for T2D and dietary patterns are a determinant of weight status. The recent switch to 

plant-based dietary patterns (PBD) is not only an emerging societal trend but a global 

movement. PBDs are well known for their preventative and therapeutic effects on T2D and may 
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be equally beneficial as medication for diabetes management. The aim of this study is to 

systematically review RCTs to report the effects of various PBDs compared to omnivorous diets 

on body weight, BMI and WC in individuals with T2D. A systematic review and meta-analysis 

was conducted searching four data bases (Cochrane Library, CINAHL, Medline and EMBASE) 

from 1980 to November 2020. Randomised-controlled trials investigating anthropometric 

measures (body weight, BMI, WC) for ≥6 weeks in adults with T2D were eligible for inclusion. 

Two independent authors assessed titles and abstracts and identified articles for potential 

eligibility and retrieved full text articles. Quality of evidence was assessed using the Quality 

Criteria Checklist for Primary Research. Heterogeneity was assessed using Cochrane 

recommendations and quantified using I2 statistic. Seven trials (n=269) were included in the 

meta-analysis using the random-effects model; effect sizes expressed as standard differences in 

means (95% Cls). PBD patterns significantly lowered body weight (-0.753kg, CI -0.978 to -

0.529), BMI (0.659kg/m2, CI -0.897 to -0.421) and WC (-0.517cm, CI -0.805 to -0.230). These 

findings provide evidence for the implementation of PBD for better management of central 

adiposity in individuals with T2D. 

 

‘Consumer insights for plant-based food innovation’ 

Dr Armando Perez-Cueto 

 
The objective of this presentation is to provide an overview of the plant-based food sector and 

to highlight strategic consumer insights that would inform product development and public 

health nutrition oriented interventions. In Europe sales of plant-based foods have increased by 

49% between 2018 and 2020, but market penetration is still low. Consumers perceive plant-

based diet as an ethical and environmentally friendly option yet, they must change their beliefs, 

perception and understanding of the products that constitute this category, in order to adopt 

them and make a dietary shift. Moreover, it will be key to challenge the lay beliefs that 

tasty=unhealthy or that plant-based foods are not sufficient nutritionally. The most interesting 

products for consumers in DK, DE and ES are legumes, pulses and nuts. Insects, hybrid products 

(animal/plant) and cell-cultured meat are not within their radar. Protein enriched pasta and 

spreads are promising categories. Fermenting and the production of umami taste will 

contribute to the appearance of new categories in the coming years. Promotion of plant-based 

diets should focus on foods, not nutrients, and underscore dietary diversity, new sensory 

experiences and the resulting pleasure. Consumers food cues to pay attention: ethical, 

environmentally friendly, convenient, tasty,  simple ingredient list & healthy. The plant-based 

food market is blossoming and we are all invited to accompany the process from our own 

disciplinary approach and taking into account the new demand generated by consumers. 
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Poster presentations  

‘Nudging Food Choice: The influence of food advertisements on food choice and the role of 

dietary resrtaint and food addiction’ 

Amber Vote, Prof Frances Martin, Dr Tamara Bucher 

Manipulating environmental cues that influence our eating behaviours and food choice can 

provide a strategy for nudging consumers to make healthy eating decisions. Past research has 

suggested that food-related cues can alter eating and food choice in people with problematic 

eating behaviours. The present study aimed to clarify the relationship between restrained 

eating and food addiction, and food advertising in nudging choices in an online environment. 

Female participants (n= 288) were randomly exposed to either unhealthy food advertisements, 

healthy food advertisements or neutral non-food advertisements. Participants level of Dietary 

Restraint and Food Addiction were measured with the Restraint Scale Concern for Dieting 

subscale and the Modified Yale Food Addiction scale respectively. Dietary Restraint and Food 

Addiction were positively correlated, and high-restrained eaters had similar choices to low-

restrained. Participants who saw healthy food advertisements chose more unhealthy foods and 

those who saw unhealthy food advertisements chose more healthy foods regardless of their 

level of dietary restraint. These findings suggest that the use of food advertisements to nudge 

consumer choices online should be done with caution, as it can have the opposite effect than 

predicted. We also address a possible need to restructure understandings of food addiction as a 

construct. Although, restrained and food addicted eaters may not benefit any more than 

‘normal’ eaters from the use of advertisement nudging, food advertisements could be used to 

promote healthy eating in the wider population. 

 

‘Ethnobotanical foodways towards native Australian functional foods: optimising 

therapeutic agents of maroon bush tea’ 

Kien Nguyen, Prof. Christopher Scarlett, Dr Quan Vuong 

Maroon bush (Scaevola spinescens) is endemic to Australia with a long history of therapeutic 

use. It has traditionally been used by Aboriginal and Torres Strait Islander communities to treat 

a variety of conditions including colds, flu, fever, stomach pain, urinary disorders, sores, tinea, 

leprosy, and cancer, and there is an emerging market for its use as a natural tea product. 

Extracts of maroon bush can be prepared by brewing in water; however, the best conditions to 

extract the therapeutic agents from maroon bush are not well understood. This study aimed to 

establish the optimum aqueous extraction conditions for maximum extraction of bioactive 

compounds including total phenolic compounds (TPC), flavonoids and saponins, as well as 

antioxidant activities from maroon bush. Response Surface Methodology (RSM) was applied to 

test the influence of temperature (60-90 °C), time (30-60 min), sample-to-water ratio (2-6 

g/100 mL) and pH (3-7) on bioactive compound and antioxidant yield. The results revealed that 

extraction temperature, time and sample-to-water ratio significantly affected TPC yields. 

Extraction temperature and time significantly affected flavonoid yields, while only sample-to-

water ratio significantly affected saponin yields. Optimal conditions for extraction were 
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determined to be: 90 ºC, 53 min, 2:100 (g/mL), and pH of 4.5, if saponins are the target 

compounds for extraction. For phenolics, flavonoids and antioxidant capacity, a higher sample-

to-water ratio of 6:100 (g/mL) is recommended. These conditions can be applied to extract 

therapeutic agents from maroon bush for direct use, and for further development of the plant 

for functional food applications. 

 

‘Assessment of Biochemical Components from Microalgae for Human Consumption.’ 

Rahul Harshath Elangovan, Dr. Minh Ha, Dr. Hafiz Suleria, Mr George Martin 

A significant portion of the global population is still affected by malnutrition and 

undernourishment and the demand for protein is upsurging globally. In order to suffice the 

demand for the growing population, tapping the under-utilized sources for protein is 

mandatory. Microalgae are known for their renewable and sustainable source of bio-fuels. Their 

potential to be utilized as a protein source to face the inclining food demand has garnered global 

interest. This study aims at providing an insight on the potential of microalgae as a sustainable 

food resource. Different microalgae will be assessed for their bio-composition, and the impact of 

the cultivation ambience and the processing methods on the bio-composition. The collected 

data got subjected to the regression analysis to find out the best processing methods for the 

different microalgal species for the optimum yield of microalgal protein. Cell growth condition 

plays a vital role in the rigidity of the cell wall. Based on the desired molecule, the processing 

methods can be utilized with Pulse-Electric Field extracting high level of smaller compounds 

and smooth cells and the High-Pressure Homogenization suitable for extracting compounds 

from rigid cells. 

 

‘A cross-sectional survey of health and education professionals to inform development of a 

culinary nutrition continuing professional development program’ 

Roberta Asher, Dr Tamara Bucher, Dr Vanessa Shrewsbury, Ms Jaimee Herbert, Mr Steven Roberts,  

Ms Annette Meeder, Prof Clare Collins 

Health and education professionals are well placed to provide culinary nutrition and education 

to their patients, clients and students. Programs to better equip health professionals with the 

skills and knowledge needed are emerging, however these programs are often limited to health 

and medical trainees. This research aims to determine practising health and education 

professionals’ nutrition knowledge; cooking and food skills confidence; fruit and vegetable 

intake and variety; barriers to providing culinary nutrition education and health behavior 

counseling; and preferences to inform development of a continuing professional development 

(CPD) culinary nutrition program. An online cross-sectional survey of practising health, 

community nutrition, adult nutrition or culinary education professionals was conducted. Of 279 

(81% health, 10% adult education 9% community education) completed the survey over half 

(65%) of participants would be likely or somewhat likely to participate in culinary nutrition 

CPD program even if not a recognised CPD activity by their professional association. Preferred 

format was online with supporting video. Gaps in knowledge were noted as the most relevant 

modifiable barrier to providing nutrition education; food preparation and cooking education; 

food skills education; and behaviour change counselling. Of participants likely or somewhat 

likely to participate in a culinary nutrition CPD program the most commonly requested 
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nutrition topics were understanding special vs ‘fad’ diets (n= 92, 17%) followed by goal setting 

for healthy eating (n=94, 17%). This survey identified that health and education professionals 

are interested in participating in a culinary nutrition CPD program and highlighted areas where 

education could be targeted. 

 

‘Enzyme-based production of antioxidant peptides from mealworm larvae protein extracts’ 

Ruchita Rao Kavle, Dominic Agyei, Alaa El-Din Ahmed Bekhit, Alan Carne 

Edible insect larvae are a rich source of proteins and represent an exciting alternative 

sustainable protein source for food and generation of bio-actives. However, research is lacking 

on the suitability of using insect larvae proteins for the generation of high value bioactive 

peptides. In this study, proteins from mealworm larvae (Tenebrio molitor) were extracted and 

hydrolysed by two proteases, trypsin and papain. The hydrolysates obtained were tested for 

antioxidant capacity using in vitro antioxidant activities (diphenyl 2- picryl hydrazyl inhibition 

assay (DPPH), hydroxyl radical scavenging activity (HRSA), superoxide-scavenging assay (SSA) 

and ferric reducing antioxidant power (FRAP). Papain achieved a higher degree of hydrolysis 

than did trypsin. Protein hydrolysates from both proteases exhibited antioxidant capacity with 

all of the assays tested. The hydrolysis time corresponding to optimum activity was significantly 

different (p value < 0.05) for each assay. For example, hydrolysates produced after 4 hours by 

papain gave the highest DPPH inhibition (58.28%) and FRAP (0.11). The highest SSA (79.22%) 

and HRSA inhibition (4.30, 4.18) for both enzymes were obtained after 2.5 hours of hydrolysis. 

In conclusion, this study suggests that protein extracted from mealworm larvae can be used to 

generate hydrolysates that exhibit antioxidant activity. T. molitor larvae protein hydrolysates 

therefore show considerable potential as a bio-functional ingredient for incorporation into food 

and health products. 

 

‘Phenolipids as antioxidants in omega-3 oils, emulsions and microcapsules’ 

Dr Taiwo Akanbi, Prof Colin Barrow 

Polyphenols such as hydroxytyrosol and polydatin are abundant plant metabolites recognized 

for their health benefits, including anti-inflammatory and antioxidant effects. However, their use 

in lipid-based foods is challenging because of very poor solubility in oil. In this study, lipophilic 

esters of hydroxytyrosol and polydatin were prepared enzymatically using immobilized lipase 

from Candida antarctica B. Oxidation tests showed that these phenolipids are excellent 

antioxidants in lipid-based matrices as they effectively stabilized bulk fish oil, fish-oil-in-water 

emulsions, and microencapsulated fish oil. Furthermore, the antioxidant activities of the 

phenolipids were compared with those of commercial butylated hydroxytoluene (BHT) and α-

tocopherol. They were found to be more superior than both BHT and α-tocopherol in fish oil 

emulsion. Therefore, the phenolipids are promising antioxidants for oil/fat-based foods. 

 

‘GAC by-product and its potential use for development of edible film’ 

Thuy Tran, Paul Roach, Minh Nguyen, Penta Pristijono, Tim Kirkman, Quan Vuong  
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Gac (Momordica cochinchinensis), belonging to the Cucurbitaceae family, is a tropical fruit 

known to contain the highest carotenoids in the whole plant kingdom. This fruit is commercially 

used for production of oil and a major by-product from oil production is the pulp which 

accounts for approximately 40-50% of fruit weight. This by-product is typically ending up in 

landfills; thus valorization of this by-product not only tackles the waste problem but also adds 

value for the industry. This study was conducted to analyse the basic composition of gac pulp 

and further develop edible films from this by-product. The results showed that gac pulp has low 

protein and total fat content but contains a high level of pectin (nearly 50%). The results further 

indicated that gac pulp is a potential ingredient for the development of edible film. Gac pulp 

(0.4%), in combination with sodium alginate 1.03%, kappa-carrageenan 0.65%, and glycerol 

0.85% (w/v), can produce a film with high mechanical properties, low water vapour 

permeability, and acceptable physical properties. In conclusion, gac pulp is a rich source of 

pectin and is suitable for the development of edible film for further applications in food. 

 

‘Development of a new carrier agent for phenolics from lemon juice by-product’ 

Md Saifullah, Rebecca McCullum, Quan Vuong 

The development of a carrier agent from food waste is a way of turning food waste into a 

valuable food ingredient. In this study, lemon juice by-product was utilized to develop a career 

agent for the phenolic compounds, and its physicochemical features and efficiency were 

compared with maltodextrin (one of the most commonly used coating agents). Lemon juice by-

product-derived carrier agent is a bright creamy color powder with moderate flow properties. 

The L, a, and b values were 90.88±0.23, -0.94±0.04, and 11.31±0.07, respectively, whereas, flow 

property indicator Carr index and Housnar Ratio values were 26.27±2.96 and 1.36±0.05, 

respectively. Morphology analysis indicated that the agent had uneven particle sizes with a 

rough particle surface as compared to maltodextrin. X-ray crystallography analysis revealed 

that the agent is mostly amorphous in nature with a little degree of crystallinity, which is similar 

to maltodextrin. FTIR spectra illustrated that the agent has a similar functional group as 

compared to maltodextrin. The encapsulation efficiency of the agent on the lemon-scented tea 

enriched with phenolics was comparable to maltodextrin an encapsulation efficiency of above 

90% at a coating and core ratio (1:1). In conclusion, lemon juice by-product is a potential career 

agent that can be used as an alternative to existing coating material for phenolic compounds. 

 

‘Managing foodwaste behaviour in Saudi Arabia – investigating the role of social 

marketing’ 

Suliman Albalawi 

Food waste is a significant problem in the Kingdom of Saudi Arabia (KSA). About SR13 billion 

worth of food is wasted per year in the KSA. From moral, social, and economic perspectives, it is 

essential to reduce wastage of food. Although studies have identified the amount of food waste 

in the KSA, there is a lack of research on why people in the KSA waste food; thus, it is difficult to 

design efficient intervention programs to reduce food waste. This research investigates the key 

factors that influence the food waste behaviour of the people of the KSA. A food waste behaviour 

model is proposed in this study that has moral disengagement at the centre of the model. 

Following a literature survey, it is hypothesised that religiosity, hedonic value, frugality, and 
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trait cynicism are the antecedents of moral disengagement that are likely to impact on the food 

waste behaviour of the people of the KSA. The study further posits that an intervention strategy 

in the form of a social marketing campaign that focuses on lowering the level of moral 

disengagement could reduce the food waste behaviour of the people of the KSA. This study will 

apply a pre- test/post-test experimental design (control group). A random sampling method 

will be used to select participants from the (employees of a chosen firm) in the KSA. The social 

marketing campaign will be run for six months through the Corporate Social Responsibility 

Department of the Company, and to analyse the experimental data, structural equation 

modelling (SEM) will be used. The outcomes of the study will demonstrate the effectiveness of a 

social marketing campaign for improving the food waste behaviour of the people of the KSA, and 

will ultimately lay the foundation for designing efficient intervention programs in the future. 

This study will contribute to the knowledge on food waste behaviour by testing a newly 

proposed food waste behaviour model in the KSA. 


