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ABOUT FOOD SYSTEMS RESEARCH GROUP (FSRG) 

    The Food Systems Research Group (FSRG) was developed to create new multi-disciplinary 

and inter-faculty research collaborations amongst University of Manitoba researchers within the 

broad area of Food Systems – more specifically – safe, healthy, just, and sustainable food 

systems. The ongoing focus of the FSRG will be on building research teams, research programs 

and student training. The overarching long term goal is to amass the necessary research expertise 

and research performance excellence such that this strategic theme becomes a University of 

Manitoba Signature Area. 

    Numerous individual researchers and research programs at the University of Manitoba are 

already addressing several facets of Food Systems, as represented by the breadth of inquiry 

encompassed in the strategic research theme title. What is currently lacking is a coordinated 

approach towards establishing new research partnerships and strengthening existing research 

collaborations through the exchange of information and pursuit of funding opportunities. FSRG 

will provide structure, support and defined avenues for exchanging ideas and information, 

pursuing new research initiatives, and training graduate students in this area. 

    FSRG is made up of researchers from multiple faculties at the University of Manitoba. The 

initial founding members represent four faculties – Environment, Earth, and Resources, 

Agricultural and Food Sciences, Arts and Science. Group members and research group activities 

will foster engagement with additional researchers, graduate students, post docs, research 

associates, internal research support personnel, as well as external community stakeholders. It is 

expected that the number of faculties directly involved, as well as the membership, will grow 

with time. 

    The Interim Director of this group is Iain Davidson-Hunt, Natural Resources Institute. Other 

founding members include Mark Belmonte and Teresa de Kievet (Science), Annette Desmarais 

and Derek Johnson (Arts), and Jim House, Martin Scanlon, Joyce Slater and Kim Ominski 

(Agriculture). Christine Rawluk is the inaugural coordinator for the Food Systems research 

group. 
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DAY-AT-A-GLANCE 

KEYNOTE SPEAKERS 

Time Program Detail (T = Traditional; PK = PechaKucha) 

8:25-8:55 am Registration Opens 
Pick up name tags, start poster set up, morning 

refreshments and snacks available 

8:55-9:05 am Opening Remarks 
Dr. Peter Jones, Department of Food and Human 

Nutritional Sciences, University of Manitoba 

9:00 – 9:45 am 

Keynote Speech: 
Dr. Shailesh Shukla, University of 

Winnipeg, Winnipeg, MB;  
Gerald Mason, Fisher River Cree 

Nations 

Indigenous food systems as a way of life and 
feeding the future: Learning from community-
based studies from Manitoba, South Asia, and 

Nigeria 

9:45 – 10:15 am Coffee Break & Poster Viewing  

10:15 – 12:00 pm Student Presentations 

10:15 – 10:30: Gifty Dzarka (T) 
10:30 – 10:40: James Tucker (PK) 
10:40 – 10:55: Chantal Asselin (T) 

10:55 – 11:05: Hannah Muhajarine (PK) 
11:05 – 11:20: Olayinka Olarewaju (T) 

11:20 – 11:30: Adam Francyzk (PK) 

12:00 – 1:00 pm Lunch/ Poster Viewing  

1:00 – 2:15 pm Student Presentations 

1:00 – 1:15: Nick Wytinck (T) 
1:15 – 1:25: Hannah Bihun (PK) 

1:25 – 1:40: Eric Hawley (T) 
1:40 – 1:50: Dylan Ziegler (PK) 

1:50 – 2:05: Helen Tieu (T) 
2:05-2:15: Keshab Thapa (PK) 

2:15 – 2:40 pm Coffee Break & Poster Viewing  

2:40 – 3:25 pm 
Keynote Speech: 

Dr. Irena Knezevic, Carleton 
University, Ottawa, ON 

Mending Fractured Food Systems through 
Community-Based Research 

3:25 – 3:45 pm Award Ceremony  

3:45 – 4:00 pm Closing Remarks Dr. Iain Davidson-Hunt, FSRG Interim Director 

4:30pm Networking Event Barley Brothers, 2005 Pembina Hwy 
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DR. SHAILESH SHUKLA – ASSOCIATE PROFESSOR AND GRADUATE PROGRAM CHAIR, 

UNIVERSITY OF WINNIPEG 

Indigenous communities in Canada and globally have been 

experiencing drastic changes to culture including traditional 

forms of food collection, cultivation, and processing, 

environment and health. Today within Canadian reserve 

communities, diets have changed drastically towards poor 

nutrition market-based processed foods (Kuhnlein & Turner, 

1996; Kuhnlein & Receveur, 1996; Neufeld & Richmond, 2017) 

causing diet-related health conditions of diabetes and heart 

disease correlated with food insecurity (Elliot, Jayatilaka, 

Brown, Varely, & Corbett, 2012).  On the other hand, 

Indigenous food systems consisting of ‘country food’ (also 

known as traditional food) have been increasingly recognized as 

healthier alternative which contribute to the facilitation of 

knowledge transfer and cultural resilience andreduce food 

insecurity (FAO, 2009; Himli et al, 2012; Kuhnlein, Erasmus, & 

Spigelski, 2009). What is least-explored is the value of Indigenous perspectives and knowledges 

in generating valuable insights for scientific research and viable alternatives for current and 

future food security policy and programs. In this presentation while we will first highlight 

insights from cross-cultural community-based case study research from South Asia, Nigeria and 

Canada that underscores Indigenous knowledges and perspectives on the Indigenous food 

systems in current and future of food security. WE will then specifically highlight lessons from 

and for educators to strengthen and revitalize Indigenous food systems based on land-based 

education program at the Fisher River Cree Nations, Manitoba. 

DR. IRENA KNEZEVIC – ASSOCIATE PROFESSOR AND UNDERGRADUATE 

SUPERVISOR, CARLETON UNIVERSITY, OTTAWA, ON 

Much of our food comes from a fractured system that 

jeopardizes our relationships with the environment and with 

each other. However, a surge of innovative thinking and action 

is spreading across the globe, where communications are 

mending their relationships with food, and with social and 

environmental well-being. Nourishing Communities Research 

Group connects scholars and community practitioners to 

document, support, and enhance that surge. We demonstrate 

the ways that such collaboration can provide much-needed 

evidence to inform policy and advance community food 

initiatives. Rich with current, on-the-ground examples, our 

work suggests that these initiatives are transforming the food 

system, and in the process, making their communities better 

places to live.    
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STUDENT SPEAKER ABSTRACTS 

TRADITIONAL-STYLE PRESENTATIONS 

NICK WYTINCK – MOLECULAR MANAGEMENT OF FUNGAL PHYTOPATHOGENS VIA 

RNAi  

Necrotrophic fungal phytopathogens, such as Sclerotinia sclerotiorum and Botrytis cinerea, 

devastate a wide range of important crop species.  These fungi are capable of infecting more than 

500 plant species worldwide, including economically significant crops such as canola, pulses and 

fruits.  In particular, canola, which contributes 27 billion dollars to the Canadian economy 

annually, is especially susceptible to infection from necrotrophic fungi.  Control practices 

currently used by producers predominantly involve broad spectrum fungicides.  Unfortunately, 

these chemicals are becoming increasingly ineffective due to resistance forming, in addition to 

the damage they cause to beneficial species and the environment.  A novel, species specific, and 

effective solution is therefore needed to control these evermore difficult pests.  Using RNA 

interference, we can drastically reduce fungal pathogenesis by targeting specific transcripts 

through careful design of double stranded RNA molecules (dsRNA).  Through a rigorous 

bioinformatics pipeline, our lab has identified dsRNAs in Sclerotinia that have proven effective 

in limited fungal growth in canola.  Specifically, we were able to reduce Sclerotinia infection 

significantly by using RNAi technology both as a foliar spray as well as through transgenic 

canola expressing dsRNA molecules.  Additionally, we have used this technology to effectively 

target a related phytopathogen, Botrytis cinerea. The mechanism by which dsRNA is taken 

intracellularly in fungal cells is also being investigated and has been shown to occur through 

endocytotic processes. Ultimately, using leading-edge molecular technologies, we developed 

novel, species specific fungicides that will be of utility to both producers and researchers in 

Canada and abroad. 

CHANTAL ASSELIN – CAN FLAXSEED PROTECT AGAINST ANTHRACYCLINE AND 

TRASTUZUMAB MEDIATED CARDIOTOXICITY? 

 Background: Cardio-Oncology is an evolving discipline that focuses on the detection, treatment, 

and prevention of cardiovascular complications in patients receiving cancer therapy. While the 

combination of Doxorubicin (DOX) and Trastuzumab (TRZ) reduces the progression and 

recurrence of breast cancer in women, these anti-cancer drugs are associated with significant 

cardiotoxic side effects. Flaxseed (FLX) is an oilseed rich in both alpha-linolenic acid (ALA) and the 

lignan secoisolariciresinol diglucoside (SDG), which are known to down-regulate the 

inflammatory and oxidative stress pathways. Little is known on the potential cardioprotective 

role of FLX in the prevention of DOX+TRZ mediated cardiotoxicity.  
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Objective: To investigate whether the prophylactic administration of FLX and/or its components 

(ALA and SDG) will be cardioprotective against DOX+TRZ mediated cardiotoxicity in a chronic in 

vivo murine model.  

Methods: A total of 52 wild-type C57Bl/6 female mice were randomized to regular chow (RC), 

FLX supplementation, and DOX+TRZ treatment groups for 6 weeks. Specifically: i) RC+0.9% saline 

(n=6); ii) RC+DOX (n=8); iii) RC+10%FLX+DOX (n=4); iv) RC+4.4%ALA+DOX (n=5); v) 

RC+0.44%SDG+DOX (n=6); vi) RC+DOX+TRZ (n=6); vii) RC+10%FLX+DOX+TRZ (n=5); viii) 

RC+4.4%ALA+DOX+TRZ (n=6); and ix) RC+0.44%SDG+DOX+TRZ (n=6). Serial murine 

echocardiography and blood pressure were performed. At the end of the study, plasma levels of 

ALA were evaluated by gas chromatography and Western analysis for apoptotic markers.  

 

Results: In RC+DOX treated mice, left ventricular ejection fraction (LVEF) decreased from 73±2% 

at baseline to 51±3% at week 6. Prophylactic administration of FLX, ALA or SDG was partially 

cardioprotective with LVEF values of 59±3%, 67±3%, and 68±4%, respectively. In RC+DOX+TRZ 

treated mice, LVEF significantly dropped from 74±2% to 44±3%. Prophylactic administration of 

FLX, ALA or SDG was partially cardioprotective with LVEF values of 51±3%, 63±4% and 64±3%. 

There was no significant change in blood pressure in the various study groups comparing 

baseline to week 6. Gas chromatography of the plasma indicated that the ALA content in RC, FLX, 

ALA, and SDG dietary groups were 0.09%, 1.9%, 2.8%, and 0.12%, respectively. No significant 

changes in apoptotic markers including PARP, Caspase-3, Bax, and Bcl-xL were detected between 

the various treatment groups.  

Conclusion: In our chronic in vivo murine model of DOX+TRZ mediated cardiotoxicity, 

prophylactic treatment with FLX, ALA, or SDG partially prevented adverse cardiovascular 

remodeling. 

HELEN TIEU – PERCEPTIONS ON SUGAR-SWEETENED BEVERAGE TAXATION IN 

INDIA 

Background: Sugar-sweetened beverage (SSB) consumption has been linked to type 2 diabetes, 

of which India holds the second highest absolute cases of globally; increased calorie intake; 

cravings; and micronutrient deficiencies. To address this, the World Health Organization has 

recommended a SSB tax. We sought to explore the acceptability of a SSB tax in India.  

Method: Using an ethnographic design, we recruited 11 Karnataka residents in Dharwad, India, 

via the snowball effect and purposeful sampling. They were interviewed in-person on their 

opinions of a SSB tax in India. Interviews were audio-recorded, transcribed verbatim, and 

thematically analyzed.  

Results: Four themes emerged: pleasure derived from SSBs, health, social factors, and self-

control. Participants derived pleasure in various forms from SSB consumption, such as satisfying 

hunger and thirst, a relaxing and cool sensation, and taste. SSBs are often consumed in social 

functions, especially by teens and more affluent populations. Participants were aware of the 
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health risks from SSB consumption, especially diabetes and obesity. Some may be addicted to 

SSBs, though it was acknowledged to be a personal choice.  

Conclusion: Most agreed with a SSB tax, but voiced that effectiveness may be limited unless the 

tax is high enough to deter affluent populations. SSB consumption may be a communal problem 

where individual responsibility, culture, socioeconomic status, and social norms play a larger 

role. Residents should be educated on SSB consumption’s role in aggravating diabetes and 

obesity. The four themes should be further explored through future research, especially 

qualitative, with special consideration to Indian culture and diet. 

How this topic is related to food systems and sustainability: In India, social factors such as 

socioeconomic status, age, peers, education, and social functions play a large role in one’s choice 

to consume SSBs. SSB consumption has a large impact on one’s health and disease 

development. SSBs impact the environment in all stages, from production to consumption. For 

example, transporting SSBs from its place of manufacture to the stores where it is sold requires 

gas for transportation; and SSBs are sold in cans and bottles, which are frequently disposed of 

right after, and where I stayed in India, garbage is directly burned every day. SSBs are sold in 

India at extremely low prices, and as a frequently purchased item, it impacts India’s economy. 

GIFTY DZARKA – PARTNERSHIP CONTRIBUTION TO AGRICULTURE PRODUCTION 

AND FOOD INSECURITY IN GHANA; THE CASE OF THE FIEVIE RICE PROJECT 

Poverty eradication and food security issues are central to many developing countries, 

including Ghana. Ghana’s poverty is highly associated with the rural communities, and the rural 

economy is purely agrarian. The agricultural sector contributed 19% to Ghana’s GDP in 2015 

(Ghana Statistical Services [GSS], 2015). Ministry of Food and Agriculture (MoFA) reports that, 

about 2 million people in the country are predisposed to food insecurity (MoFA, 2015). The 

challenges encountered by the agricultural sector include difficulty in accessing suitable 

agricultural land by smallholder farmers, unfavorable climatic conditions, lack of improved 

agricultural techniques, as well as inconsistencies in land title registration procedure. These 

challenges among others impede a progressive improvement in the agricultural sector and its 

subsequent role in ensuring food security and poverty reduction. Brooks (2016) calls for increase 

agricultural investment to raise incomes and increase the supply of food sustainably, by 

encouraging private sector investments and good government policies. 

Using the Fievie rice project as a case study, my fieldwork reveals that, the community 

used its land as a tool to enter partnership with the investor company (Global Agric-

Development Company). The community is entitled to 2.5% of the gross income of the project 

and reserves the right to take back the land within three months of non-production. An out-

grower programme has also been developed for some community members. However, there was 

a shift in attention from the main staple crop (maize) to rice production. Also, labourers of the 

rice project (with meagre wages) are abandoning their farmlands due to the time and energy 

demands of the project. There was dietary transformation in Fievie from akple to rice.  

Drawing on phenomenological and political ecology approaches as tools of analysis, I argue that, 

the Fievie rice participatory project, only works to an extent and to the advantage of people with 
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power and the affluent in the global structure, at the detriment of the less advantaged. Thus, 

although the community retains power over their land, it was not involved in selecting the kind 

of food crop to cultivate. The company is producing rice in a predominantly maize consuming 

society. The local people’s interests, meaning and values ascribed to food were not considered, 

prior to the commencement of the project. Although rice has become available to the people, it is 

transforming their culturally significative diet; akple and most community members reports 

unsatisfied with rice meals. The rice project might have boosted national food security; however, 

it works to cripple existing self-reliance and resilience efforts of subsistence farmers and their 

cultural and social processes of food production and consumption. As the company undermines 

their rights and interests. I argue that, the Fievie partnership is significant in controlling conflicts 

and land grabs, yet, it is a novel configuration of capitalism, and not a suitable tool for 

sustainable food system. 

OLAYINKA OLAREWAJU – INHIBITORY ACTIVITIES OF ARAMANTHUS VIRIDIS, 

TELFAIRIA OCCIDENTALIS, AND SOLANUM MACROCARPEN LEAF EXTRACTS 

AGAINST CARBOHYDRATE-DIGESTING ENZYMES 

Objectives/Hypothesis: Inhibition of digestive enzymes such as α-glucosidase and α-amylase is 

a promising therapeutic strategy for the treatment and management of chronic health conditions 

such as obesity and diabetes. Therefore, an effective way to prevent obesity is to inhibit dietary 

sugar digestion within the gastrointestinal tract. The aim of this study was to characterize the 

inhibitory action of polyphenol-rich extracts of Amarathus viridis (AV), Solanum macrocarpon 

(SM) and Telfairia occidentalis (TO) leaf on α-amylase and α-glucosidase activities as well as to 

study the mode of enzyme inhibition. 

Methods: Ground leaf powder (10 g) of SM, AV and TO were extracted twice with double 

distilled water at ratio 1:20 for 2 h with continuous stirring at 60 °C and centrifuged at 10,000 g 

for 30 min. The supernatant was filtered and concentrated using a rotatory evaporator at 60 

°C.  Extracts were screened to test their potential anti-obesity activity using α-amylase and α-

glucosidase assays. The mode of the enzyme inhibition was also determined using Lineweaver-

Burk plot. 

Result: Our findings revealed that the extracts inhibited α-amylase (86.15, 53.19 and 52.60 % for 

TO, SM and AV respectively) and α-glucosidase (45.97, 37.94,20.16 % for TO, SM and AV 

respectively) dose-dependently with TO extracts having significantly (P < 0.05) higher α-amylase 

and α-glucosidase. 

 Conclusion: All the three vegetable extracts had strong in vitro carbohydrate digestion-inhibitory 

properties, which make them potential agents for reducing calorie intake as a preventive or 

treatment tool against chronic diseases such as diabetes and obesity. 
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ERIC HAWLEY – IMPACTS OF IOT IN AGRICULTURE ON UNIVERSITY OF MANITOBA 

STUDENTS AND BEYOND 

With the increasing demands of food, fuel, and fiber to sustain the growing population, better 

land and crop management is needed. To achieve this, producers must handle the inherent 

variability in their operations and products. In the Producer Survey of Western Canada (Steele 

2017), farmers perceived the barriers to the adoptions of precision agricultural technologies as 

being 1) a lack of knowledgeable professionals, 2) the price of technology, and 3) the limitations 

of internet speeds and cellular data coverage. These problems were an opportunity for economic 

growth and to stimulate education and research in the Internet of Things (IoT) area in agriculture. 

IoT aims at connecting machines, producers, and sensing technologies through wireless networks 

and has the potential to streamline control systems and model highly variable environments. This 

began at UoM with a new special topics course, and quickly developed into Outstanding Student 

Experience Projects. The passion for IoT in agriculture has also motivated students to build the 

University of Manitoba’s first Agricultural Robotics Team (UM-Agbot). These precision 

technologies aim to improve Manitoba’s Food Systems Sustainability by helping farmers get 

more control of their operations and products.   
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PECHAKUCHA  – STYLE PRESENTATIONS 

DYLAN ZIEGLER – MULTIDIMENSIONAL GENE EXPRESSION: PROFILING SMALL RNA 

POPULATIONS ACROSS DEVELOPMENTAL STAGES IN THE BRASSICA NAPUS SEED 

Canola (Brassica napus L.) is Canada’s most important oil crop, contributing $26.7 billion to the 

Canadian economy and generating 250,000 jobs in 2016. The canola seed accumulates large 

amounts of heart-healthy oil and is an excellent source protein-rich meal. While our knowledge 

of how a seed is formed is becoming clearer, much of the tightly controlled genetics 

underpinning its development remain undescribed. Seed development is a highly orchestrated 

process with distinct phases of growth. The coordination of this process is achieved by tight, 

multidimensional regulation of both coding and non-coding regions of the genome. Small non-

coding RNAs are a relatively new discovery in molecular genetics, and are an integral factor in 

regulating genes at both the pre- and post-transcriptional level. Canola is an allopolyploid plant 

with two distinct ancestral genomes (from Brassica oleracea and Brassica rapa), with a total 

genome size of 840 Mb. These genomes are asymmetrically regulated in different tissues and life 

stages throughout the lifecycle of the plant and especially during seed development. In this work, 

we profile the small RNA populations across seed development to detail the temporal changes in 

gene regulation. We extracted total RNAs in ovules, developing seeds (7, 10, and 28 days post-

pollination) and the mature seed, and sequenced them using RNA-seq on the NGS Illumina 

platform. Rigorous bioinformatic analyses comparing this work with previous data on the 

transcriptome and methylome of the maturing seed reveal dynamic gene regulatory networks 

controlling biological processes over time and transcript targets for small RNA populations. The 

inherent complexity of the canola genome provides a promising gateway into the 

multidimensional gene expression of allopolyploid angiosperms and provides unprecedented 

opportunities to develop a better, healthier canola seed. 

HANNAH MUHAJARINE – STARTING THE DAY IN A GOOD WAY: WORKING WITH 

YOUTHS TO INVENT BREAKFAST RECIPES USING WILD RICE 

My presentation explores new possibilities for a traditional food through collaborative 

innovation. Wild rice (manomin in Ojibway) is a food which has had important economic, 

cultural, spiritual, and nutritional value for the northern Ontario Anishinaabe community of 

Wabaseemoong Independent Nations (WIN) since time immemorial. Much of the community 

once made its living in part by harvesting wild rice, but this practice was disrupted by 

hydroelectric development in the 1950s. In 2014, WIN re-established an annual harvesting camp 

as part of an effort to restore its relationship with manomin. 

As a further step towards re-introducing wild rice into the WIN food system, I worked with the 

cooks in the Mizhakiiwetung school breakfast program to facilitate a series of creative 

participatory recipe workshops with different school classes, where students designed their own 

recipes for wild rice granola and wild rice breakfast bars. Using the recipes developed during the 

workshops as well as our own experimenting, we introduced these two products into the school 



 XII 

breakfast program. I describe the workshop design, the recipe-testing process, the responses of 

those involved, and the challenges surrounding working together and balancing different 

priorities (including nutrition, culturally appropriateness, convenience, cost-effectiveness, and 

taste) in our recipe. I also outline some of the meanings students, teachers, and cooks ascribe to 

reintroducing and recreating a traditional food in this way.  

This project is an example of biocultural design (Davidson-Hunt et al, 2012), which is an 

approach to sustainable development that focuses on people combining their cultural values, 

knowledge, and skills with the biological materials of their territory in creative processes to 

achieve their life aspirations. The collaborative work described here represents a de-colonial 

process of working towards a more just and sustainable food system by learning and making new 

things together.  

KESHAB THAPA – STRENGTHENING FIRST NATION GOVERNANCE OF ANCESTRAL 

TERRITORIES FOR INDIGENOUS FOOD SOVEREIGNTY IN WASAGAMACK FIRST 

NATION, MANITOBA, CANADA 

Ancestral land has a significant role in shaping the livelihood of Indigenous communities in 

Canada. Despite colonialism affecting the Indigenous food system in Canada, Indigenous 

communities still value their ancestral land for food and see their role as stewards of the land. 

According to Indigenous worldview, unlike capitalism and neoliberalism, land and food is a 

sacred gift of creature rather than solely a commodity. Using GIS mapping (n=49) and semi-

structured video interviews (n=10), we explored how Wasagamack First Nation community 

members in Northern Manitoba harvested their ancestral territory for food and engaged in 

cultural activities for their sustainable living. We found that Wasagamack First Nation used their 

ancestral territory mainly for fishing, animal hunting, trapping, birds and eggs harvesting, plants, 

wood and earth material collection, cultural ceremonies, and overnight stay. More importantly, 

their land use extends beyond their reserve and registered traplines, and signifies the importance 

of Indigenous territories to Wasagamack First Nation for achieving food sovereignty. People 

surveyed wanted their land to remain undeveloped with some community food, forestry, healing 

centres and community tourism. With the reserve land controlled by the Federal Government and 

their ancestral territory outside of the reserve by the Provincial government, Wasagamack First 

Nation does not have control over their lands and territory to strengthen their traditional food 

system. Thus, we assert that an Indigenous governance of ancestral territory should be in place in 

Wasagamack First Nation to strengthen Indigenous food system and achieve food security and 

sustainable livelihoods of the Wasagamack First Nation community. 

HANNAH BIHUN – REALLOCATING FOOD INSECURITY: FOOD WASTE REDUCTION 

THROUGH DONATIONS IN WINNIPEG, MB 

This presentation investigates the social and environmental impacts of food waste reduction 

through donation to civil society organizations in Winnipeg, Manitoba. I situate these local 

impacts by providing context on the causes and effects of food waste in industrialized countries 
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and the scholarly frames of food insecurity, food sovereignty, and the human right to food. 

Through these frames, I develop an understanding of civil society organizations as food justice 

leaders. A local case study investigates the role of community organizations in addressing food 

justice and food waste in Winnipeg, MB, seeking to better understand the significance of food 

waste donations at community run soup kitchens. 1JustCity is an organization that supports four 

community outreach centres throughout Winnipeg. I conducted 14 individual interviews with 

people involved with one of their outreach centres, Oak Table Inc. (OTI). Interviews with staff, 

board members, and guests at OTI centered around the impact that food waste has on the 

operations at OTI and in the lives of the people that consume the food. Overall, participants 

explained that receiving donations has increased the quality and diversity of foods that they are 

able to provide at OTI. While community organizations may provide increased access to 

nutritious food, I argue that they do not address the right to food. Participants identified 

government action and policy changes as key solutions in making our food systems more fair 

and efficient. To realize just and sustainable food systems in Canada, citizens, CSOs and the 

state must unite to address the environmental, social and political barriers that exist in our current 

food system. 

JAMES TUCKER – NEW BIOTECHNOLOGICAL APPROACHES OFFER HOPE FOR 

BREEDING FUSARIUM HEAD BLIGHT RESISTANCE IN THE SUSTAINABLE CROP 

BARLEY 

Barley (Hordeum vulgare L.) is an important cereal crop for production in Canada, but sown-

acres have declined in recent years.  Barley is considered a very sustainable crop due to its low 

nutrient and water requirements, ability to be produced on marginal lands, strong weed-

competitiveness and ability to enhance organic matter of soil.  Fusarium graminearum Schwabe 

is a devastating fungus that affects barley production primarily through degradation of grain 

quality via associated mycotoxins.  Grains with detectable mycotoxins (0.5 PPM) are considered 

unfit for usage in malting and brewing industries.  Infected grains can be utilized by livestock 

feed industries to a limit, however grains are sold without malting premium which strongly 

impacts producer profitability.  A long term effort has been undertaken at the Agriculture and 

Agri-Food Canada, Brandon Research and Development Centre to breed barley with genetic 

resistance to this disease and lower mycotoxins, particularly deoxynivalenol (DON).  While 

breeding resistance to this disease is imperative, the task has been complicated by limitations on 

resistance sources and quantitative inheritance of resistance.  Since 2000, Brandon, MB has been 

a key site for fusarium head blight (FHB) evaluation of breeding material from all western 

Canadian barley breeding programs.  Success has been marked with release of several 

moderately-resistant barley varieties.  New next-generation plant breeding techniques are being 

pursued to assist in this undertaking and further progress.  Biotechnological tools such as 

microbead genomic arrays and next generation sequencing have shown promise in application 

for breeding resistant two-row barley.  Through improvements in FHB resistance, it is hoped to 

increase competitiveness of barley in the crop rotation and thereby maintain diversify in the 

landscape. 



 XIV 

ADAM FRANCYZK – POTENTIAL IMPLICATIONS OF IN VITRO PROTEIN QUALITY 

EVALUATED IN PULSES 

Abstract: Protein quality evaluations currently require that an animal bioassay be performed to 

determine true protein digestibility (TPD). This measure is used to calculate the protein 

digestibility corrected amino acid score (PDCAAS) prior to qualifying for a protein content 

claim. Several in vitro assays evaluating protein digestibility that currently reside in literature 

have not been used to assess protein quality, hence this study was undertaken to evaluate the pH-

drop method and two-step digestion method to determine PDCAAS in vitro on ten pulse classes. 

Pulses included a variety of beans (faba, black, navy and red kidney), peas (yellow and green), 

lentils (red and green) and chickpeas that were cooked, baked or extruded to emulate consumer 

usage. The in vivo component utilized Sprague Dawley rats (n=320, ~70g) fed a diet consisting 

of 10% crude pulse protein (or casein as a control) to evaluate TPD and PDCAAS. Previous 

correlations between the pH-drop method and in vivo rat digestibility was used to calculate in 

vitro protein digestibility (IVPD-1), whereas the two-step digestion (IVPD-2) was determined by 

measuring the remaining nitrogen from digestion and measured through an o-phthalaldehyde 

(OPA) spectrophotometric assay. The IVPD-1 (R2=0.5987) slightly outperformed IVPD-2 

(R2=0.5329) when both are correlated to TPD; however, when subjected to the same amino acid 

score (AAS) used to calculate PDCAAS, both the pH-drop (R2=0.8415) and the two-step 

(R2=0.8397) revealed a strong correlation to PDCAAS. This relationship suggests that either 

method to evaluate protein digestibility may be reliable to calculate PDCAAS in vitro, thus 

reducing the time, expense and ethical quandaries that currently apply to evaluating protein 

quality content claims. 

Implications for Food Systems: One of the top ten trends in the past decade in food and 

nutrition is protein, with 30% of new products introduced to the market making a protein content 

claim, and 1 in 4 Americans searching for food products that contain more protein. Plant proteins 

are limiting in certain indispensible amino acids, necessary for regulating human metabolism and 

growth, of which, may be overcome through processing and blending. Pulses integrated into 

already existing cereal based products may be a means to improve the protein quality of these 

products for content claims. Additionally, pulses are an affordable means to provide an adequate 

protein source, which may assist in weight management, implicating a role in cardio-metabolic 

disease risk. Pulse crops also largely decrease carbon foot print relative to other crops or animal 

based agriculture, for use as a protein ingredient. Unfortunately, such investigations may be 

limited due to the requirement of animal bioassays to develop protein content claims. These 

study results suggest that an in vitro approach to protein quality, and thus protein content claims, 

may remove the hindrance of such investigations, having implications for food systems and 

sustainability. 
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