
Canada is the world’s leader in the 
production and export of flax, a 
plant grown mainly in the western 
Canadian prairies. 

Flax seed contains about 35-45 per cent 
oil and is one of nature’s richest oilseed 
sources of omega-3 fatty acids. It is also 
rich in dietary fibre and is an excellent 
source of lignans and other antioxidants. 
Omega-3 fatty acids help with heart health 
and may also improve our immune system 
and protect us from some cancers.

Flax has the richest source of lignans, 
which are natural compounds found 
in plants and high-fibre foods such as 
wheat, barley, soybeans and broccoli. 
SDG (Secoisolariciresinol Diglucoside) is 
the main lignan found in flax and is said 
to help maintain overall health including 
prostate, cardiovascular, colon and breast 
tissue health. 

Scientists at Agriculture and Agri-Food 
Canada (AAFC) are helping the industry 
evaluate and develop new ways to enrich 
food products with omega-3 fats. Eggs, 
meat and dairy products are enriched with 
omega-3 by feeding animals flax seed or 
canola. AAFC scientists are developing a 
livestock feeding system to improve the 
efficiency of flax use and reduce costs 
of feeding to make omega-3 production 

systems available to all farmers. Here are 
some of the current research projects.

Flax production
Since the early 1900s, AAFC scientists 
have been active in developing new flax 
varieties for Canada with a particular focus 
on the Canadian prairies. Dr. Scott Duguid, 
an AAFC scientist in Morden, Manitoba, 
develops new flax varieties with increased 
yield potential, faster maturity, better 
lodging resistance, chlorosis tolerance, 
improved disease resistance and improved 
seed quality by increasing seed oil content 
and alpha-linolenic acid (ALA) content.

The Seed Genebank in Saskatoon 
contains approximately 3,500 varieties 
of cultivated flax as part of AAFC’s Plant 
Gene Resources of Canada. This program 
helps protect and preserve agriculture 
genetic resources in Canada. On a global 
scale, AAFC scientists collaborate through 
the United Nations, Food and Agriculture 
Organization and the Consultative Group 
on International Agricultural Research 
(CGIAR), a worldwide network of plant 
genetic resources centres. 
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Dr. Steve Cui, AAFC scientist at the Food Research 
Centre in Guelph, developed a process to dehull 
flax seed. The technology relies on a process 
that starts by reducing seed moisture followed by 
abrasion and an air stream separation phase which 
ensures the delicate oil is protected from oxidation. 
The process is currently used by Natunola Health 
Inc., in Winchester, Ontario, near Ottawa. Dr. Cui 
won the 2006 Federal Partners in Technology 
Transfer Leadership in Technology Transfer Award 
in recognition of exemplary leadership in the 
development of inventive food extraction processes 
and the transfer of flax seed dehulling technology.

In 2008, Natunola Health Inc. won a Canadian 
Agri-Food Award of Excellence for innovation 
from AAFC. This company built the world’s first 
commercial dehulling plant for flax seed. Natunola 

Health Inc. has developed and sold a range of new 
flax products such as flax kernel and flax extracts, 
all of which are gluten free, kosher certified and free 
of preservatives. In addition, these products are 
shelf stable and require no grinding or refrigeration. 
A number of new retail products are now using flax 
ingredients from Natunola Health Inc.

Health Benefits
At AAFC’s Pacific Agri-Food Research Centre 
in Summerland, British Columbia Dr. B. Dave 
Oomah and Dr. Giuseppe Mazza are studying flax 
seed components that have beneficial effects in 
human health. They have established the basic 
composition of and environmental effects on 
minor components of Canadian flax through their 
extensive scientific publications and books. They 
have developed several processes particularly 
in protein extraction and utilization that is 
currently being licensed to the food and natural 
products industries. Drs. Oomah and Mazza have 
established flax seed and its components as 
functional foods and nutraceutical ingredients. 

Dr. Alister Muir at AAFC’s Saskatoon Research 
Centre in Saskatchewan is examining and 
developing processes to extract and purify 
lignans and other nutrients from plants. Dr. Muir, 
Dr. Neil Westcott and Dr. Dave Paton developed 
a technology to extract and purify flax lignans 
in their natural form as found in whole flax. The 
technology is currently licensed to Archer Daniels 
Midland Company, the world leader in BioEnergy 
and agricultural processing and one of the largest 
suppliers of food ingredients. The product is 
marketed globally under the trade name Beneflax. 
Dr. Muir also recently received a US patent on 
his research on blood pressure lowering peptides 
from flax. Patent applications are pending in 
other countries.

With funding from AAFC and the Agri-Food 
Research and Development Initiative, researchers 
at the Canadian Centre for Agri-Food Research 
in Health and Medicine (CCARM) at St. Boniface 



Hospital Research Centre in Winnipeg have begun 
a clinical trial to study whether patients suffering 
from heart disease can benefit from a dose of flax. 
The two-year trial  (2008-2010) will examine the 
role that ground flax seed may have in preventing 
or minimizing the risk of heart attacks, strokes and 
other coronary illnesses.

Omega-3 Meat
Dr. Hélène Petit, of AAFC’s Dairy and Swine 
Research and Development Centre in Sherbrooke, 
Quebec, has studied how flax seed affects 
reproduction in cattle. In 2006 Dr. Petit won the 
AAFC Gold Harvest Award for her contribution 
to studying the nutritional value of flax and its 
omega-3 fatty acids in the reproduction of dairy 
cattle. Dr. Petit’s dairy research looked at improving 
the pregnancy rate by reducing embryo mortality 
in the cow. She started her research program with 
the New Brunswick Dairy Farmers and her results 
convinced plant scientists worldwide to study fatty 
acids in crops. 

Prairie Orchard Farms in Manitoba was the first 
meat company to receive approval from the 
Canadian Food Inspection Agency and the United 
States Department of Agriculture for their Omega-3 
pork. In 2007 they won a Canadian Agri-Food 
Award of Excellence for innovation from AAFC. 

Egg, meat and dairy products are enriched with 
omega-3 fatty acids by feeding animals flax seed or 
canola. AAFC scientists are developing a livestock 
feeding system to improve the efficiency of flax 
use and reduce costs of feeding to get omega-3 
production systems available to all farmers.

Omega-3 Pork
Drs. Mike Dugan and Jennifer Aalhus, AAFC 
scientists and their Lipid and Quality/Sensory 
teams at the Lacombe Research Centre in Alberta 
are collaborating with Dr. Ruurd Zijlstra at the 
University of Alberta and Drs. John Patience and 
Denise Beaulieu at the Prairie Swine Centre in 
Saskatoon, Saskatchewan, on a series of four 
projects feeding flax seed to pigs to enrich pork 
with omega-3 fatty acids. This research is funded 
by the Saskatchewan Agriculture Development 
Fund and Flax 2015.

Dr. Manuel Juárez, NSERC post-doctoral fellow, 
is working with Drs. Aalhus and Dugan to develop 
strategies to improve the oxidative stability of 
whole muscles and ground pork products that 
have increased concentrations of omega-3 fatty 
acids. This research is funded by Agriculture and 
Agri-Food Canada.

Drs. Jon Meadus and Bethany Uttaro, AAFC 
scientists at the Lacombe Research Centre in 
Alberta, are collaborating with Drs. Dugan and 
Aalhus to examine ways to enrich long chain 
omega-3 fatty acids in pork by feeding pigs algae 
or algae derived DHA (Docosahexaenoic fatty acid) 
or alternatively, by injecting a brine solution of food 
grade DHA into pork loins. The goal is to reach 
100 mg DHA per serving dose of a 100 g chop.
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Omega-3 Beef  
Dr. Huston Block of AAFC’s Brandon Research 
Centre in Manitoba is examining ways to enrich 
cattle diets by supplementing their diets with flax 
seed. The scientist is looking to increase the level 
of omega-3 fatty acids in beef by extending the 
period during which flax seed is fed to cattle. To 
accomplish this, a forage-based diet that is lower in 
energy than conventional feedlot diets is being fed 
to allow for a longer period of flax supplementation 
without causing cattle to become excessively fat 
before slaughter. Collaborators:  Drs. Shannon 
Scott (AAFC Brandon), Scott Duguid (AAFC Morden), 
and O&T Farms  

At AAFC in Alberta, Dr. Noelia Aldai, Marie Curie 
International Fellowship Recipient, has been 
contributing analytical  expertise to a research team 
which includes Drs. Mike Dugan,  Jennifer Aalhus, 
Vern Baron and John Basarb from Lacombe and  
Dr. Tim McAllister from Lethbridge. The team has 
been studying changes to fatty acid profiles over 
time in tissues of cattle fed diets containing flax 
substituted for barley.

Omega-3 milk
Dr. Hélène Petit, AAFC Sherbrooke, Quebec, is 
currently studying the effect of feeding dairy cows 
processed and unprocessed flax seed on milk 
concentrations of antioxidants and bioactive lipids.

Dr. Michel Britten, AAFC scientist in Sainte-Hyacinthe, 
Quebec, is working with the dairy industry to enrich 
milk beverages with flax seed oil. The omega-3 
fatty acids found in flax seed are very sensitive to 
oxygen and adding flax seed oil to traditional milk 
products causes a decrease in omega-3 levels and 
interferes with milk flavour. Dr. Britten is developing 
and evaluating new technologies which stabilize the 
omega-3 fatty acids and allow the addition of flax 
oil to dairy beverages. 

For more information contact:

Agriculture and Agri-Food Canada 
www.agr.gc.ca

Flax Council of Canada 
www.flaxcouncil.ca


