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Why are these projects important? Globally, the food 
innovation race is on to meet consumer, customer 
and investor demands in a changing world. To 
compete, Canada’s manufacturers and their food 
ecosystem collaborators must continuously invest in 
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• boosting the nutrition of wheat in baked goods;

• extracting protein from a low value oat processing by-
product;

• opening up a traditional malting process to craft 
brewers by testing the suitability of different barley 
varieties to floor malting; and

• creating a green biopolymer out of seafood waste to 
be used in flexible packaging.

• reduce costs and maximize manufacturing efficiencies;

• improve quality and nutrition values; and

• reduce waste and lower impacts on the environment

About the Canadian Food Innovation Network 
(CFIN) Emerging Science Research Cluster

CFIN is a new global hub for food innovation 
designed to grow Canada’s food and beverage 
industry by fostering strategic connections, 
collaborations and investments across Canada’s food 
ecosystem.  CFIN is proud to administer the Emerging 
Science Research Cluster series of projects, delivered 
between 2018 and 2023, in partnership with 
Agriculture and Agri-Food Canada. The Emerging 
Science Research Cluster brings together the depth 
of talent and resources at Canada’s universities, 
colleges, food technology centres and government 
research facilities to collaborate with businesses 
across Canada to address real issues facing our food 
ecosystem. 

To learn more about CFIN and its other breakthrough 
emerging science projects, visit www.cfin-rcia.ca.

The recipe for breakthrough innovation requires a 
deep collaborative approach to problem solving and 
the right combination of ingredients, such as: big 
ideas, a disciplined design process, talent, science and 
research labs, piloting and production trials, 
corporate commitment, investment as well as raw 
materials. Fortunately, Canada has many world-class 
ingredients, and the emerging science projects 
profiled in this report are great examples of 
collaboration to help solve a new challenge, including:

research and development to: 



HEALTH BENEFITS OF WHEAT
SPROUTING NEW POTENTIAL - UNLOCKING NEW USES &

Project: Unlocking new functionalities and health 
benefits in wheat product applications  

Industry partner: 
Ontario Cereal Industry Research Council

Principal investigator: 
Iris Joye, University of Guelph

Anticipated completion date: 
March 31, 2023

Although only approximately 10% of the Canadian 
population suffers from gluten sensitivity, about 30% 
of Canadians have indicated they avoid consuming 
wheat products. For the wheat industry, that means that 
strengthening wheat’s image by creating new products with 
additional health benefits and cleaner labels with fewer 
‘foreign-sounding’ ingredients is of utmost importance. 

This insight has brought together a group of food 
companies - Ardent Mills, Dare Foods, Everspring Farms, 
Griffith Foods, Mondelez International, and P&H Milling - 
to support research led by Prof. Iris Joye at the University of 
Guelph into new products and processes for wheat. All are 
members of the Ontario Cereal Industry Research Council 
(OCIRC). 

“It’s a shame that wheat has been vilified; up to 30 percent 
of people have decreased their wheat consumption, but that 
means they are also losing the health benefits associated 
with wheat consumption, like a high fibre intake,” says Dr. 
Joye. “Wheat is so important around the world and should 
still be part of a healthy diet, so we are working to unlock 
new functionalities and health benefits of wheat.” 

Specifically, the project focuses on unlocking new 
functionalities and healthy properties of soft wheat 
through sprouting and of coloured wheat through 
fractionation; and identifying what impact the aging of 
sprouted and coloured wheat flour or whole meal will 
have on functionality and health properties. 

Joye’s team has developed an in-lab sprouting process 
where soft wheat varieties are sprouted for different 
lengths of time and then tested in dough and bread-
making trials to see how sprouting time affects the quality 
of end products, such as bread that is larger, darker or has 
a softer crumb. 

Coloured wheat varieties have anthocyanins - health-
boosting antioxidants - in their outer layers whose benefits 
are often not used to their full potential. Joye and her team 
are looking at ways those antioxidants

can be extracted and then used to provide health benefits 
in other applications, as well as how sprouting coloured 
wheat varieties could impact anthocyanin extraction yields.  

“What we really want is something we can blend with 
regular unsprouted flour so that we can have product 
labels with fewer ingredients while maintaining or 
improving the quality of the bread,” she says. “So, we are 
looking at whether sprouting will affect the end product 
quality, and how we can use antioxidants for best results in 
commercial applications.” 

Everspring Farms is one of the industry partners in the 
project. The company works with a wide range of grains 
and seeds from wheat, barley and rye to pumpkin, chia 
and amaranth to produce sprouted and germinated grains 
used in bakery products and other food manufacturing 
applications. With consumer interest in sprouting on 
the rise, Everspring is keen to take advantage of new 
opportunities in the sprouted ingredients market. 

Health: 
Better understanding of wheat sprouting and the 
health benefits it can offer consumers through cereal 
products, like flour and bread.

Clean labels: 
Functional improvements to existing wheat-based 
products with fewer ingredients will improve taste and 
texture, increase shelf life and allow for clean labels. 

Market development: 
Healthier products that will appeal to consumers who 
are reducing their wheat intake. 

About Ontario Cereal Industry Research Council

The Ontario Cereal Industry Research Council (OCIRC) is a privately funded, open collaborative organization that supports 
a unique research program at the University of Guelph in cereal science and technology. OCIRC uses its members’ 
contributions to leverage additional public research dollars in order to fund discovery, innovation, and development of 
skilled people. www.ocirc.ca 

About the project team

Dr. Iris Joye is an Associate Professor in Cereal Chemistry and Biochemistry in the Department of Food Science at the 
University of Guelph. She completed her B.Sc., M.Sc. and Ph.D. in Bioscience Engineering at the University of Leuven (KU 
Leuven, Belgium), where she remains active as a part-time lecturer. 

Dale Donaldson is the co-owner and President of Everspring Farms, a food ingredient business in southwestern Ontario. 

“Sprouting resonates with people because it is a natural 
process, but there is a lot we don’t yet know about what 
happens during the sprouting process and why,” says 
Everspring President and Co-Founder Dale Donaldson. 
“This research with Dr. Joye is helping find those answers 
so we can provide better, more precise products to 
our customers and that we can provide the scientific 
evidence they need to meet their specific labelling and 
product certification requirements.” 

Ultimately, he adds, the project’s outcomes will help 
increase the value of a commodity crop like wheat for 
everybody along the value chain, including consumers 
who are seeking healthier, more nutritious food products.

Why is this 
innovation important?

What does this project 
mean to Canada’s food 
processing industry?

Wheat is an important part of a healthy 
diet, as well as playing a significant 

economic role in the food manufacturing 
industry. New functionalities and health 

benefits of wheat can open up new 
product opportunities and markets for 

Canada’s food manufacturing businesses. 



PLANT-BASED FOOD SECTOR
NEW OPPORTUNITIES FOR CANADIAN OATS IN THE

Project: Process optimization for functional oat protein 
isolate production 

Industry partner: Richardson International, 
Winnipeg, Manitoba

Principal investigator: Dr. Rotimi Aluko, Professor, Department 
of Food and Human Nutritional Sciences, University of Manitoba

Completion date: 
March 31, 2021

More and more consumers around the world are looking 
for alternatives to animal-based proteins. That has 
sent interest in plant-based foods soaring and food 
manufacturers eager to meet the growing demand, turning 
to crops like peas and soy to develop new products. 

It also left Richardson International, Canada’s largest agri-
business and North America’s largest oat miller, wondering 
whether there might also be opportunities for oats in the 
plant protein food market. 

 Canada is the second largest oat producer the world, and 
oats are both healthy and easy to use in a wide range of 
applications from flakes to flours. To date, however, oat 
protein use has been limited because it’s difficult to extract 
and performs differently than other plant proteins in many 
applications. Its production also generates side stream 
products that have the potential to become waste. 

 “The food and beverage industry is using plant proteins 
as replacements for eggs or meat, for example, in ways 
they’ve never done before,” explains Steve Robbins, 
Senior Product Development Manager with Richardson 
International. “We don’t just want to sell commodity oats, 
we want to process oats and create extra value. We want 
to create an oat protein concentrate with functionality, for 
interesting applications, and be the go-to company for oat-
based ingredients.” 

Richardson turned to Dr. Rotimi Aluko, professor in the 
Department of Food and Human Nutritional Sciences at 
the University of Manitoba and Director of the Richardson 
Centre for Functional Foods and Nutraceuticals, and 
Alphonsus Utioh, Manager of Research and Development 
at Manitoba’s Food Development Centre to move their oat 
protein research forward.

 “We focused on the ability to produce a protein product 
from low bran oat flour. Low bran oat flour is of low value 
in the industry and is usually considered more like a waste 

product,” says Aluko. “We wanted to find a way the company 
could create a plant protein product from oats but at the 
same time increase the value of the oat bran flour.”

The two-year project included: 

• Evaluating different oat flours and milling methods for oats
to find the one most suitable for protein extraction

• Finding a new and better way to extract oat protein

• Determining the nutritional properties of the oat protein, the
applications its most suited for and what the market would be
for the new ingredient

• Scaling up the extraction process from the laboratory to a
pilot plant scale to prepare it for commercialization

Clean labels: 
This will provide food and beverage processors with 
new ingredient opportunities to support clean label 
product development. 

Health: 
This technology offers new opportunities to add 
the health benefits of oats into new food and 
beverage products.

New Markets: 
New plant-based protein products will open up new 
market opportunities for food and beverage processors 
to meet consumer demand for alternative proteins.

About Richardson International

Richardson International is Canada’s largest agribusiness and is recognized as a global leader in agriculture and food 
processing. In addition to owning a network of grain terminals in western Canada, the company is North America’s largest 
oat miller and as well as one of North America’s biggest canola crushers. . www.richardson.ca 

About the project team

Dr. Rotimi Aluko is a professor in the Department of Food and Human Nutritional Sciences at the University of Manitoba, 
where he also serves as Director of the Richardson Centre for Functional Foods and Nutraceuticals. He holds a PhD in 
Food Chemistry with a focus on proteins from the University of Guelph and is a Certified Food Scientist. He also has 
standing in numerous professional associations and serves as editor-in-chief of the Journal of Food Biochemistry.

Alphonsus Utioh is Manager of Research and Development at the Food Development Centre in Manitoba. He’s also 
a Professional Engineer and serves as an Adjunct Professor in the Department of Human Nutritional Sciences at the 
University of Manitoba. He completed an undergraduate degree in chemical engineering at the University of Ottawa and 
a master’s degree in chemical engineering at the University of Saskatchewan. 

Steven Robbins is Senior Product Development Manager with Richardson International. He holds an undergraduate 
degree in chemistry and a master’s degree in organic chemistry, both from the University of Lethbridge. 

“It’s a viable ingredient and oat protein has some 
interesting properties that make it different from pea and 
soy proteins,” says Robbins, adding that its emulsification 
ability is superior to that of standard proteins, making oat 
protein an excellent ingredient for products like salad 
dressings or vegan mayonnaise. 

The extraction process was successfully transferred 
from the lab to a pilot plant level and is now ready 
for commercialization. Important next steps include 
developing additional revenue streams from the by-
products of the extraction process, in products like oat 
syrups for example. 

Why is this 
innovation important?

What does this project 
mean to Canada’s food 
processing industry?

 This technology opens up new ingredient 
options for Canada’s food and beverage 
processors looking to bring plant-based 
products to the market in response to 
growing consumer demand, while also 

bringing value to a product not currently 
widely used in the industry. 

The research team found a way to use an aqueous or 
water-based process to separate protein from non-protein 
components of the oats, like starch and bran, and extract it 
from the low bran oat flour. 

“We started with low bran oat flour with 10 to 11% protein 
and the outcome of the project was a protein product that 
had up to 60-70% protein, so we have enriched the protein 
by almost seven times,” explains Aluko. “This type of protein 
product is called a protein concentrate and the industry 
uses these types of proteins to manufacture various food 
products.” 



“This type of collaboration between industry 
and academia is also great for students because it 
exposes them to jobs in the sector and gives them 
valuable training and experience,” adds Speers. “All 
three students from this project have gone on to good 
industry jobs since.” 

“There’s been a real rise in small scale maltings including a 
traditional floor malting resurgence, and we’ve been trying 
to figure out how we as a brewery can support those smaller 
producers,” Taylor says. “For us, the main goal of the project 
was looking at whether flavour would be a problem with 
floor malt compared to conventional malt and we now know 
it’s not really an issue.”

An added benefit for Taylor has been the opportunity to work 
with Speers, a world-renowned expert in the field of brewing 
science, as part of 2 Crows’ participation in the project. It’s 
not something a young business like theirs would’ve been 
able to afford otherwise, he notes.

TRADITIONAL MALTING METHODS
BRINGING NEW LIFE TO 

Project: 
Brewing with Craft Floor Malt: A Pilot Study

Industry partner: 2 Crows Brewing Co., Halifax, Nova 
Scotia; Propeller Brewing Co., Halifax, Nova Scotia

Principal investigator: Dr. Alex Speers, Professor, Department 
of Process Engineering and Applied Science, Dalhousie University

Completion date: 
March 31, 2021

The craft brewing industry in Canada has grown 
significantly in recent years as consumers embrace local 
production. That’s led many craft brewers to look for local 
sources for their malt - barley that’s partially germinated 
and then dried for use in brewing. 

Historically, malting involved soaking barley in water, 
laying it out on the floor to germinate, and then drying 
it. This is a process called floor malting. Today, pneumatic 
malting is automated with large maltsters spreading the 
barley out on a perforated floor and blowing air through 
that floor to precisely control temperature and humidity 
before drying the malt. 

“There’s a demand for locally-sourced craft malt, produced 
in a small system and in local production, feeds into the 
ethos of what craft brewing represents,” says Dr. Alex Speers, 
Professor of Brewing Science at Dalhousie University. 
Two concerns about floor malted barley have been hindering 
the growth of craft malting: the potential for higher levels 
of a flavour altering compound called Dimethyl Sulphide 
(DMS), and a condition called premature yeast flocculation 
where yeast clumps early and falls out of the fermenter 
before the beer is completely fermented. 

“We wanted to look at the differences between craft and 
pneumatic malting to address rumours in the brewing 
industry about these potential problems,” he says. “There’s 
very little available in the literature about this so we 
wanted to try to get a better understanding of DMS and 
premature yeast flocculation before launching into other 
craft malt projects.” 

That led Speers to partner with two Nova Scotia breweries, 
2 Crows Brewing Company and Propeller Brewing Company, 
to pilot the suitability of different Canadian barley varieties 
to floor malting and determine whether there was any truth 
to industry-held perceptions about the traditional process.

Three graduate students worked on the project looking 
at DMS, the yeast issue and also the potential for fungal 
growth in floor malted barley.

Although the fungal growth component of the project is 
still underway, the research team found no problems with 
the other two components, potentially enabling broader 
use of craft floor malt by craft brewers. 

“This is good for the industry. It gets rid of some of the 
myths, like that craft malt has high levels of DMS which 
is not always the case,” notes Speers. “We also didn’t see 
premature yeast flocculation in the study we did, so brewers 
and maltsters can rest a bit easier on that front as well.”

For Jeremy Taylor of 2 Crows Brewing, the results open 
up new product development opportunities, as well as 
the possibility to source more local ingredients for their 
products that are already on the market. The four-year-
old Halifax brewery has made supporting small, local 
producers a big part of its identity.

New Markets:
The outcomes of this research open up new product 
development opportunities for craft brewers and new 
markets for craft maltsters. 

Local Economies:
Smaller craft brewers can develop and market more 
product locally as they don’t have to source quality 
malt from other provinces.

Training:
Collaboration between industry and academia enables 
training of highly qualified personnel who can fill 
crucial skilled labour gaps. 

About 2 Crows Brewing Co.

2 Crows Brewing Co. is a small craft brewer based in Halifax, Nova Scotia. The company was founded in 2017 by Mark and 
Kelly Huizink and Jeremy Taylor, and brews a wide range of craft beers with a focus on creating quality, local product.
www.2crowsbrewing.com

About Propeller Brewing Co.

Propeller Brewing Co. has been brewing craft beer in Halifax, Nova Scotia since 1997. Founded by John Allen, the business 
now includes a second location in Dartmouth and John’s son Mike, who joined the company in 2015. 
www.drinkpropeller.ca

About the project team

Dr. Alex Speers is a professor in the Department of Process Engineering and Applied Science at Dalhousie University where 
he specializes in brewing science. He’s also an Honorary Professor at the International Centre of Brewing and Distilling at 
Heriot-Watt University in Edinburgh and completed both his Master’s and PhD at the University of British Columbia. 

Jeremy Taylor is the co-founder and head brewer at 2 Crows Brewing in Halifax. He’s a graduate of the University of British 
Columbia and completed a Master’s in Brewing and Distilling from Heriot-Watt University in Edinburgh under Dr. Speers.

Why is this 
innovation important?

What does this project 
mean to Canada’s food 
processing industry?

This research dispels commonly held 
industry myths about floor malted barley, 

opening up new market and product 
development opportunities for both craft 

maltsters and brewers. 



The antioxidant properties of the fish peptides identified 
by the research team at the Verschuren Centre could 
also be incorporated into beverages and other food 
applications, notes Mohan. A final step in the project 
involves testing them with dairy products like cheese to 
determine their suitability for use in dairy products.

INTO FUNCTIONAL PACKAGING
PARTNERING FOR SUSTAINABLE SOLUTIONS: TURNING SEAFOOD WASTE

Project: Extraction of value added bioactive ingredients 
for use in functional foods and films

Industry partner: Copol International Ltd., North 
Sydney, Nova Scotia; Saputo Dairy Products Canada GP, 
Dartmouth, Nova Scotia

Principal investigator: Dr. Beth Mason, CEO, Verschuren 
Centre

Anticipated completion date: 
March 31, 2022

Atlantic Canada’s seafood industry is challenged with 
how to deal with processing by-products and waste more 
sustainably. At the same time, the plastics industry is 
looking for greener packaging alternatives that don’t rely 
on non-renewable fossil fuel-based ingredients. 

A leading manufacturer of cast polypropylene films for 
the flexible packaging industry based in Nova Scotia has 
teamed up with the research team from the Verschuren 
Centre for Sustainability in Energy and the Environment 
at Cape Breton University to develop a solution that will 
benefit both industries. 

The result: using lobster shells left over from processing 
to create a biopolymer that can be incorporated into 
environmentally friendly packaging with antimicrobial 
properties that could help reduce food waste.

“For us, it’s really all about sustainability and being able to 
bring the plastics industry and our product - used mainly 
in produce and bakery items to enhance presentation and 
extend shelf-life - forward to both prevent food waste and 
to reduce the impact of plastic on the environment,” says 
Denis Lanoë of Copol International. “Plastic has a role 
to play; our customers and their customers want to be 
sustainable, so we want to be able to help with that and 
come up with a better solution moving forward.”

Currently, many of the by-products of seafood processing 
are considered waste product - even though they contain 
nutrient-rich compounds - and end up in landfills. Not 
only is that detrimental to the environment, but seafood 
processors must pay tipping fees for disposal, adding to 
their operating costs. 

Researchers at the Verschuren Centre have developed 
a green chemistry approach for extracting interesting 
compounds from seafood waste, examining their properties 
and evaluating what benefits they might provide.

The biopolymer that they’ve developed using lobster 
shells and other shellfish waste can be used both as an 
additive on existing film to extend the shelf-life of fresh 
produce and bakery items, as well as replacing some of 
the fossil-based polypropylene that is currently used as an 
ingredient in the packaging film. 

“We have realized some promising results. What we have 
left to do is continue to work with our collaborators on 
testing in real food systems,” adds Aishwarya Mohan of the 
Verschuren Centre. 

According to Lanoë, if even 10 or 20% of the fossil fuel-
based ingredients can be replaced by the polymer using 
seafood waste, it will lead to more environmentally friendly 
packaging solutions. 

Food waste reduction:
The functional properties of the new packaging film 
could help extend the shelf life of fresh produce and 
bakery products, decreasing the amount of food that is 
discarded.

Sustainable packaging:
The plastics industry is actively searching for 
sustainable alternatives to products currently using 
fossil fuel-based ingredients. 

Circular Economy:
Marine waste can be re-purposed into environmentally 
friendly packaging solutions that can add value to a 
product that is currently discarded.

About Copol International Ltd.

Copol International Ltd. is a leading manufacturer of cast polypropylene films for the flexible packaging industry. Based in 
Nova Scotia, the company’s products are used extensively in food packaging, especially produce and bakery items. 
www.copolinternational.com 

About Saputo Dairy Products Canada GP

Saputo is one of North America’s leading dairy processors. The company produces, markets, and distributes a wide array 
of dairy products, including cheese, fluid milk, extended shelf-life milk and cream products, cultured products and dairy 
ingredients. 
www.saputo.com 

About the project team

Dr. Beth Mason is the Chief Executive Officer of the Verschuren Centre where she leads the research team in developing 
innovative solutions for clean energies, agri-marine industries, aquaculture clusters, and nano-technology 
applications. She holds an undergraduate degree from Edinburgh University in Scotland and obtained both her 
master’s and PhD in animal nutrition and physiology from the University of Alberta. 

Aishwarya Mohan is the Research Manager for Bioproducts at the Verschuren Centre. She completed an 
undergraduate degree in agriculture and a master’s degree in food science, both at Dalhousie University in Nova Scotia.

Denis Lanoë is Vice President of Operations and General Manager of Copol International Ltd. A Professional 
Engineer (P.Eng), he holds an undergraduate degree in engineering as well as an MBA from Dalhousie University in Nova 
Scotia. 

Why is this 
innovation important?

What does this project 
mean to Canada’s food 
processing industry?
This project is helping the marine 

industry extract value from resources 
that are currently under-used while also 

supporting the food packaging sector with 
sustainable alternatives that are better 

for the environment and can help reduce 
food waste by extending product shelf life. 

“The biopolymer itself is based on a waste marine product 
that is locally available so the whole project has very 
big potential and is very exciting for the whole regional 
economy,” he says. “Everything is locally sourced and locally 
based so with a successful outcome, we could actually start 
developing a biopolymer industry based right here in Nova 
Scotia.”
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