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girl power
March 8 marked International Women’s Day. There is a
“day” for everything so it’s easy to ignore – National Donut Day
anyone? – but this is an issue that truly affects us all. The election
in the States has been interesting to watch. Despite Donald
Trump’s hateful comments toward women (and others), Hillary
Clinton could become the first female president of the United
States. This issue of equality touches everything from the fact that
when I covered the tech industry as a journalist I was often one of
the only women in the room, to the much-maligned “pink” tax or
the fact women are charged more than men for everything from
personal care products to drycleaning. I’m not even going to delve
into the issues women and girls face on other continents.
In fact, the World Economic Forum now predicts that the
snail’s pace of progress means the gender gap won’t close entirely
until 2133.
This industry is not immune. The commercial kitchen and
the commercial food industry are decidedly male-dominated.
Look no further than organizations such as Canadian Women in
Food, Women of Influence in the Food Industry and Women in
Food Industry Management, three organizations which exist to
promote, connect and mentor women in the food industry. The
very fact that these organizations exist suggests a need that must
be filled.
Interestingly, the home kitchen may be the one domain where
women do hold the power. According to Canadian Women in
Food, women spend 50% more time cooking than men. They
make the purchasing decisions associated with that cooking as

Bakery Mixes
well. This goes across age groups, including younger groups of
adults who you would think are less-inclined to fulfill traditional
roles.
In fact, YEMMies – Young Educated Millennial Moms – were
recently identified by Ipsos as a very influential group. Ipsos says
YEMMies are greatly influencing food and beverage consumption
habits. The emerging cohort of 1.7 Millennial Moms is projected
to swell to four million consumers over the next 10 years. The
researchers say these women are a new breed of decision-maker
and eating influencer. With an average age of 29 years old, they are
better educated, have more spending power and are not isolated
by new motherhood but are connected and engaged. They have
complex and intersecting needs for real food solutions that are
nutritious and convenient.
In our story on p. 14, Kathy Perrotta says key for businesses to
win over YEMMies will be the ability to exhibit an understanding
of what matters to them as people, as parents and, importantly,
as consumers. That goes without saying. What also goes without
saying is that encouraging more women to enter the field, as
scientists, as manufacturing executives, and everything between,
will also allow companies to speak to women in an intelligent way
that will be positively reflected on the balance sheet.

> Muffin Mix

> Pancake Mix

> Cupcake Mix

> Doughnut Mix

> Cookie Mix

> Waffle Cone Mix

> Waffle Mix

> Funnel Cake Mix

Seasonings
CIC offers a wide range
of gluten free seasonings
for all applications.

For more information on
gluten free products contact:
Continental ingRedientS

Sincerely
Theresa Rogers

1170 invicta drive oakville, ont. l6H 6g1

905-815-8158 or visit:

cic-can.net
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Letter from the
Editor-In-Chief
Visit us at IFT
Booth #2809

Michael T. Nickerson, Ph.D., P.Ag.
Saskatchewan Ministry of Agriculture
Research Chair
(Protein Quality and Utilization)
Department of Food and Bioproduct Sciences
University of Saskatchewan

Well, it’s officially the start of our fourth year
at Canadian Food Insights, and we have delivered
another exciting issue for our readers. It’s already been an
exciting start to 2016, as most of us are still reeling from
a tremendous National Conference for CIFST in February
in Burnaby, BC. In this issue we are featuring another
three great reviews, tailored just for what the Canadian
food and beverage sector is asking for. The first is entitled,
‘The quest for healthier, more sustainable chocolate’, which
highlights the status of cocoa butter alternatives, the
physical properties of fat-reduced chocolate and new
innovations in flavour. The second is entitled, ‘Extrusion
cooking of pulses’, which introduces the principles behind
extrusion cooking and its potential for developing
innovative pulse ingredients. And finally, the third review
is entitled, ‘Expanding markets and evolving regulations
for Canadian certified organic foods’, which examines the
status of current policy initiatives associated with trade
and safety regulations facing the certified organic food
sector in Canada. Within our ‘Regulatory Arena’ section,

we are focusing this time around on understanding your
rights during food safety inspections and investigations.
The remainder of the issue is filled with success stories
from across Canada, the latest trends, and perspectives
of the Canadian dairy industry. I would like to thank
Dovetail Communications and our entire Editorial Board
at Canadian Food Insights for delivering another great
issue. And lastly, on behalf of myself, our Editorial Board
and our readers, we would like to extend our sincere
appreciation to Dr. Eunice Li-Chan from the University
of British Columbia who will be leaving our Board. She
has been instrumental in driving this new publication for
CIFST and her presence will be duly missed.

Sincerely
Michael T. Nickerson

All about protein determination
Kjeldahl, Dumas, and NIR
Experience the only provider of all key technologies in protein determination:
Kjeldahl: the reliable and proven method for food declaration
Dumas: the flexible way for overnight operation without supervision
NIR: the robust technology (IP65) for fast screening

www.buchi.com/protein
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The Angiogenesis Foundation has announced its intention to harness
its scientific knowledge to combat cancer and other non-communicable
diseases through diet and wellness. The u.S. non-profit organization
plans to work with the biotechnology and medical community to develop
ways to treat disease with food and beverages that contain naturally
occurring bioactive factors that stimulate the body’s natural defense
system.
“nearly 80 per cent of chronic diseases and premature deaths,
including cancer, can be prevented by dietary and lifestyle decisions,”
says president and medical Director William W. Li. “We are acting now
because current efforts to reduce disease burden are based almost solely
on pharmaceutical solutions – including those we helped to create – and
this is economically unsustainable as the world population, incidence of
non-communicable diseases, and cost of healthcare escalate.”
The Angiogenesis Foundation has developed health advances based
on angiogenesis, the process used by the body to grow new blood
vessels, which have lead to 35 treatments for cancer, diabetes and vision
loss. The foundation now plans to shift its focus to disease prevention
and diet and lifestyle innovation.

Saskatchewan Brewer
Highlights Local Agriculture
Mark heiSe uSeS lentilS to Bring out Big
flavour in reBellion Brewery craft Beer
Text by Kelly Townsend | Photos by Matt Barton
Saskatchewan Brewmaster Mark Heise
knows a thing or two about founding
a successful brewery. According to
Heise, the three key ingredients needed
to start a brewery include solid business
sense, the ability to brew a great beer and,
most importantly, lots of money. “Don’t
open a brewery because you’re looking to
make money,” says Heise. “You have to be
passionate about it.”
There’s a lot of passion behind Rebellion
Brewery, a craft beer brewery founded
by Heise and his business partner, Jamie
Singer. The two met during a homebrew
competition in 2006, where Singer took
first place to edge out Heise in second, and
quickly became friends out of their shared
passion for craft brew. Naturally, it took no
time at all for them to decide to open their
own brewery in Saskatchewan.
The philosophy behind Rebellion
Brewery is to dispel the notion that beer
drinkers in the Prairies only have a taste for
bland brews. They do this by brewing highquality beer and highlighting the distinct,
local flavours of Saskatchewan such as sour
cherries, strawberries and barley. “It’s a way
to differentiate yourself and make yourself
unique from any other generic product
in the market,” says Heise. “I try to use the
word ‘community’... actually supporting
other people in the community, whether it’s
charity work or buying their products,” says
Heise. “Everyone is local to some jurisdiction,
10
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but are you actually part of the community and
contributing? That’s how we view Rebellion
[Brewery].”
The brewery opened its doors in late 2014,
and Heise describes the consumer response as
“overwhelming,” especially important since
the company doesn’t have money to spare for
marketing campaigns. Hype around Rebellion
Brewery grew from word-of-mouth, which Heise
describes as genuine and honest.
As a certified beer judge who has placed at the
National Homebrew Competition, the world’s
largest homebrewing competition, two years in a
row, Heise has a keen palate for distinctive and
flavourful brews. When his cousin, an employee
at AGT Food and Ingredients, approached him to
try brewing beer with lentils, Heise was skeptical.
He was sent a test batch and was amazed to
discover how flavourful the beer was. Once he
did his research and discovered that, not only was
Saskatchewan the epicentre of lentils, but that
only two breweries in the world brew with lentils,
he knew using lentils was a “no-brainer.” The fact
that 2016 was named by the United Nations as
the “International Year of Pulse” was the cherry
on top.
Rebellion Brewery’s Lentil Cream Ale is the
company’s lightest beer, with a flavour Heise
describes as a pleasing, earthy taste that appears
slightly hazy. “Because the lentils are so nutrientrich and they’ve got so much protein, the protein
adds a lot of body,” says Heise.
“The lentil beer was a way to get at some of
those farmers who do grow lentils, who probably

Recognizing Excellence in
Canadian Food Safety

wouldn’t ever think to try craft
beer,” says Heise. “Now they hear
about this lentil [beer] and say,
‘yeah, I need to try that, because I
grew some of those lentils.’”

Abell Pest Control, Malabar Super Spice, and Tom Graham of
CFIA took home honours at this year’s Canadian Food Safety
Recognition Awards. The awards were established by NSF-GFTC
to recognize excellence in food safety and encourage companies
and individuals to strive for continuous improvement in raising
the level of food safety and quality in Canada.
“This awards program seeks to recognize Canadian
individuals and companies who embody the high standards of
food safety and quality and we are delighted at the calibre of the
submissions this year,” says Paul Medeiros, Managing Director
of NSF-GFTC’s Food Safety Consulting and Technical Services.
NSF-GFTC provides expertise and accredited services
across all supply chain sectors, including agriculture, animal
feed, produce, processing, distribution, dairy, seafood, quality
management software, retail and foodservices.
The winners of the Canadian Food Safety Recognition Awards
were announced at the 2016 Canadian Food Safety Forum in
Brampton, ON.

Artisanal Bakery
Obtains
Non-GMO Status
One of Canada’s leading artisan
bakeries has attained non-GMO
bona fides. ACE Bakery received
Non-GMO Project Verification for its
full-size baguettes, confirming that
the product’s five simple ingredients
– flour, water, salt, yeast and malted
barley flour – were not sourced from
genetically modified crops. Those five
ingredients have not changed since
the company’s founding in 1993.
“Research indicates that choosing
food items that are Non-GMO
Verified is the second-biggest priority
for consumers while shopping - even
more important than purchasing
items that are local and organic,”
says Sophia Rouleau, Marketing
and Communications Manager for
ACE Bakery. “We pride ourselves in
leading and innovating, while at the
same time ensuring our commitment
to the highest quality artisan baking.”
“We are pleased to be officially
acknowledged
for
responsibly
sourcing our ingredients and for
adhering to best baking processes,
like unapologetically refusing to use
preservatives or dough conditioners,”
says ACE Bakery Master Baker
Marcus Mariathas.
ACE Baguettes bearing the NonGMO Project Verified seal are now
available across Canada.

non-gmo BAKeRY
Canadian Food Insights www.canadianfoodinsights.com

|||

11

Shopping
Cart

food
EVENTS
2016

Shopping
Cart
May 16-20

June 22-25

July 16-19

August 2-5

August 28-30

August 29-31

September 22-24

13th International
Hydrocolloids Conference

Taipei International Food
Show

IFT Annual Meeting &
Food Expo

Confitexpo 2016 Confectionery
Trade Show

Western Foodservice
& Hospitality Expo

Global Food Processing
Summit

Global Summit on
Food & Beverages

guelph, on

ta i p e i , ta i wa n

chicago, il

guadalaJara, MeXico

loS angeleS, ca

S ao pa u lo , B r a z i l

laS vegaS, nv

heALTh CAnADA
AppRoveS TWo heALTh
CLAImS FoR DIeTARY
FIBRe pRoDuCT
The approved treatment for IBS symptoms and childhood
constipation in Canada used to be eating prunes. now
health Canada has approved two health claims for Taiyo’s
Sunfiber product for the same purpose. Sunfiber is now
the only fibre in Canada that can claim to improve bowel
regularity, relieve constipation and gastrointestinal
discomfort in people with IBS.
“Sunfiber is the only fibre that provides these IBS
benefits without the negatives often associated with fibre
such as gas or bloating,” says Scott Smith, vice president
of Taiyo International. “While many fibres can relieve
constipation, the scientific evidence shows that Sunfiber
is uniquely effective at quieting diarrhea as well. most
fibres promote loose stools, especially at high doses and
in consumers not accustomed to high dietary fibre intake.”
The product has also been shown to aid in the
absorption of calcium and magnesium. The fibre is a
natural, soluble, grit-free powder can be added to a
variety of foods, beverages and supplements without
impacting the flavour, colour, texture or aroma.
now that these health claims have been approved in
Canada, as well as similar claims approved in Japan, the
company is pursuing approval in the u.S. and europe.

AID In ABSoRpTIon oF
CALCIum AnD mAgneSIum
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Entrepreneurs get Support
for Probiotic Food and
Beverage Concepts

Food Company
Gains Worldwide
Monopoly of
Organic Rice

COMPANY PROFILE

Sardo Foods
fa M i ly- r u n co M pa n y h o p e S to
Bring oliveS to lunchBoXeS

Text by Kelly Townsend

Think of it as a food industry Dragon’s Den: an entrepreneurial
program aimed at supporting companies which are developing
new probiotic food or beverage products. The Probiotic Innovation
Jumpstart, the brainchild of probiotic research and product
development company Ganeden, is inviting scientists, entrepreneurs
and inventors to submit their ideas for new probiotic products by May
6. Canadian companies can apply, but the product must be launched
in the U.S. market.
Three finalists will be chosen to present their concepts to a panel of
judges during the Institute of Food Technologists show in Chicago on
July 16. The grand-prize winner will receive $25,000 in support to use
Ganeden probiotics in their product, as well as the guidance, assistance
and expertise needed to develop and launch their innovation into the
food and beverage industry.
“The future of the food and beverage market is functional foods,
and we see this program as a huge opportunity to share our expertise
and support the industry by helping others bring their ideas to life and
onto shelves,” says CEO Andy Lefkowitz.
The global market of probiotic ingredients, supplements and foods
is expected to climb over the next five years to reach US$36.7 billion
in 2018.

When parents consider a viable snack for their kids, many fruits and vegetables
are high on the list and Sardo Foods aims to put olives at the very top. Originating in the
small Sicilian town of Catania in 1965, Sardo Foods is owned by its Founder and CEO,
Mario Sardo, and now employs more than 150 workers in Bolton, ON. The philosophy
behind Sardo Foods is to bring the taste of gourmet Mediterranean olives and oils to
Canada.
The company originally imported all of its olives from Italy, but soon began importing
olives from across the globe, and eventually sourcing those grown in North America as
well. “What you bring in from overseas is not necessarily liked here,” says Sardo. “The
[consumer] taste changes a little bit.”
Sardo says providing olives from all over the world allows the company to account for
all different flavours. But are children a viable consumer segment? This year, the company
is putting its weight behind olive snack options for kids. Pitted green and black olives
will be available in portable snack size, from a kid-friendly mascot called L’il Oliver. The
motivation behind the child-focused products is to offer kids a unique snack option that
has low sodium content and less preservatives or additives, helping to dispel the belief
that olives are full of fat.
“We try to foresee what it is we can do that [kids] will like, that’s easy to use, easy to eat
and is healthy as well,” says Sardo.
Over the years the company expanded into antipastos, spreads and other vegetables,
such as tomatoes, peppers and jalapenos. This year, it plans to introduce creams and
sauces that involve a mix of olives and vegetables.
Recently, the company has been testing new equipment in its manufacturing facility
that gas-flashes packaging to create a vacuum seal. Sardo says the new packaging will
keep products flavourful without needing extra ingredients to prolong their shelf life.
The company is aiming to put it into production in March 2016.
Keeping up with North American tastes for both young and old is part of what keeps
Sardo Foods thriving, even in light of Canada’s low dollar. Sardo says that the company
is expecting growth this year, but negotiating prices with foreign exporters has been a
challenge.
“If this continues, it’s going to bring the price of products at least 10 or 20 per cent
higher than what they are today, and that’s not good for Canada.”

RiceBran
Technologies’
new
exclusive supply agreement has
given it a foothold in the fastestgrowing segment of the U.S. food
and beverage market, that of natural,
organic and functional foods.
The company has entered into an
agreement with Thailand-based
Narula Group, one of the world’s
largest growers of organic rice, which
gives RiceBran exclusive worldwide
supply and distribution rights for
Narula’s organic rice bran varieties.
"According to the NEXT Forecast
2016 published by New Hope
Natural Media, sales of natural,
organic and functional foods reached
$110 billion in 2014, or 15% of total
U.S. food and beverage sales,” says
President and CEO of RiceBran, W.
John Short. “The agreements reached
with the Narula Group add organic
rice bran and other healthy, natural
and organic products to our existing
offerings of non-GMO, healthy and
natural functional food products.”
RiceBran expects sales of highvalue, high-margin organic rice bran
and organic non-rice bran products
to launch in North America in
the second quarter of 2016. The
exclusive territory of RiceBran’s
supply agreement excludes certain
South Asian markets, Germany and
the United Kingdom, which will
continue to be served by Narula
Group.

Canadian Food Insights www.canadianfoodinsights.com
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but a top life aspiration.
YEMMies are also contemplating larger
families with one in three YEMMies reporting
that they are planning for a family of three or
more children.
Many of the traits that once defined
Millennials were magnified through the lens
of youth. Maturing Millennials are committed
to parenthood as one of their most important
lifetime aspirations. Consider that the YEMMie
population is projected to swell to a whopping
four million Canadians over the next 10 years
and, given attitudes around family size, this sets
the stage for a Baby Boomlet.

The Rise of

YEMMies

YOUNG EDUCATED MILLENNIAL MOMS
Text by Kathy Perrotta
Recently, the Millennial cohort (23% of the
Canadian population, ages 18-34 years) has faced
exhaustive observation and daunting scrutiny
that typifies large up-and-coming generations.
Given the current and future spending power of
this generation, this is not surprising. In 2014,
Statistics Canada reported that Millennials
accounted for $255 billion in annual spending.
However, as the Millennial generation matures
and fragments, earlier assumptions about this
group may have been too broad, and increasingly
off-target.
It seems that we may need to re-evaluate how
we define the Millennial cohort, particularly as
these young Canadians begin the nesting phase of
their lives, with many starting their own families.
As with most generations, cultural, social and
economic forces have impacted and shaped the
Millennial family unit and produced a new female
head of household, the YEMMie. The YEMMie
is a young, educated Millennial Mom, whose
average age is 29 years old, has immense spending
14
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power and is way beyond technologically savvy.
From pre-school to post graduate studies, this
generation of new Moms has, for the most part,
been raised in a highly structured environment,
with many attending educational institutions for
more than a quarter of a century. The resulting
impact of this upbringing on YEMMies is their
active engagement with online information,
consultation and feedback to ensure that they are
making right decisions for their families.
It is critically important for businesses to
develop a deep understanding of YEMMies in
order to authentically connect and engage this
growing and powerful demographic, especially if
they want to successfully support this cohort in
the future.
YEMMies represent 43% of females in
the Millennial cohort (approximately
1.7 million Canadians)
Though Millennial females are waiting longer
than females in previous generations to start
families, almost three-quarters (74%) of
Millennials value parenthood over marriage and
report that being a parent is not only a priority

Blurring roles in Millennial families see
more Dads getting into the act
Like all mothers, YEMMies are balancing the
roles and responsibilities of parenthood and
careers. To conquer domestic chores, YEMMies
and their partners are more evenly dividing
the day-to-day at home duties. A notably large
proportion (42%) of males in Millennial families
report being involved in daily meal preparation
activities, which is almost twice the proportion of
males ‘helping out’ in older 65+ households.
When crafting solutions targeted to YEMMies,
consider the growing involvement of Millennial
Dads in household chores such as meal
preparation. Be sure to include them in your
messaging, being mindful that their day- to-day
responsibilities go well beyond simply being in
charge of barbecuing.
YEMMies want to feed their families
real foods
YEMMies are a new breed of mothers who
have largely grown up with product facts and
ingredient detail available at their fingertips and
in real-time. As such, a significant proportion
(67%) of YEMMies are motivated to feed their
families items made with “real” foods, believing
that consumption of less-processed foods is
critical to healthy eating.
YEMMies prefer foods that are all natural,
with:
• no artiﬁcial ﬂavours, colours or preservatives
• no GMOs
• no antibiotics or hormones.
YEMMies also are also more often motivated
to consume foods connected to the community,
for example, being locally grown or locally
sourced (19%).
As YEMMies increasingly transition into
parenthood, their food choices lean toward
clean, healthy eating and living with a preference

to remove as many “ites” and “ates” from their
diets as is possible. When developing products
or creating programs targeted to young families,
be mindful that the head of household wants to
know exactly what she is feeding her family.
YEMMies Demand Convenience
YEMMies have complex and intersecting needs
and have been raised with the expectation of
being able to have it all quickly.
Among YEMMies, convenient options that
save both time and energy are key drivers of
choice. In the pursuit of real food solutions,
YEMMies are not necessarily cooking meals
from scratch nor are they baking their own bread
the way mothers may have decades ago. Rather,
YEMMies usually spend less than 30 minutes
in active meal preparation and cooking time in
order to get a typical dinner on the table.
Opportunity lies in creating solutions that
meet YEMMies’ intersecting needs for healthy
options that make them feel good about feeding
their families but that will also save them time
and make their busy lives a little bit easier.
In conclusion, YEMMies are a combination
of progress and tradition. Like past generations,
they yearn to do things differently – and better
than their parents. However, preserving the
connection for their own children to their
heritage and roots through the observance
of family traditions is still very important to
YEMMies.
Key for businesses to win over YEMMies will
be the requirement to exhibit a demonstrated
understanding of what matters to them as people,
as parents and, importantly, as consumers.
At Ipsos, the FIVE Team released the current
edition of Canada CHATS, a food and beverage
trends report, in November 2015. Within this
2015 edition, we examine the burgeoning cohort of
YEMMies. FIVE is a daily on-line diary tracking
what individuals (aged 2+) consumed yesterday
across all categories and brands, occasions and
venues (including Foodservice). FIVE commenced
its capture of behaviour, attitudes, situational
dynamics and food preparation among 20,000
individuals annually inJanuary 2013.
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Canada’s Juice Market

Balances “Free-from”
and Functional
Text by Sarah Theodore

Juice drinks in Canada have struggled in
recent years, with volumes declining 1.3% in
2014 and 2.7% in 2015, according to Mintel
estimates. Cost has played an important role
in consumption declines, as have changing
consumer demographics that favour older
consumers who tend to drink less juice than
younger consumers or households with children.
What’s more, an increase in home juicing is
thought to be affecting packaged juice purchases
in Canada, according to Mintel.
As in many global markets, juice drinks
in Canada also contend with the dual, and
sometimes contradictory, consumer demands
for “free-from” products that are both “cleaner”
– containing only short, easily recognizable
ingredient lists – and offer some type of
functional benefit, which can require unfamiliar
ingredients.
Among consumers who do not drink juice
or do not drink it often, for example, onethird indicate it is because the products contain
too many unhealthy ingredients (e.g. sugar/
sodium). Additionally, more than one-quarter of
Canadian consumers rank juices and soft drinks
among the products that include ingredients
that “should be reduced or removed,” while three
in five consumers agree free-from products are
healthier to eat or drink, according to Mintel.
It is likely that beverages such as carbonated
16
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soft drinks bear the brunt of those concerns
about ingredients. But it is also clear that juice
drinks are not immune as consumers begin to
question everything from added sugars to the
potential for pesticides, GMOs or potential
allergens to be in the products they buy.
Four out of five Canadian consumers say
they buy some type of free-from food or drink,
ranging from products that claim to be free of
transfats, preservatives, or sugar to those with no
antibiotics, lactose, gluten or GMOs. At the same
time, however, 58% of Canadian consumers
who purchase free-from foods agree that “I
am more interested in foods that are fortified
with healthy ingredients (e.g. high fibre) than
food that excludes unhealthy ones.” Those
contradictory demands can make it difficult
for juice manufacturers to offer products with
short, “clean” ingredient lists, and also innovate
around functional benefits that may attract
more consumers to the juice category, but also
may require unfamiliar ingredients.

Addressing free-from
preferences
Canadian consumers have a range of ingredients
they seek to avoid when they purchase food
and drink. Among the most relevant to juice
manufacturers, close to half of consumers seek
products that are free from preservatives, sugar

and pesticides. Additionally, GMO-free products
are sought by a significant portion of Canadian
consumers.
Canada’s juice market does appear to be
addressing some of the ingredient concerns
that Canadian consumers find most important.
Nearly four in 10 juice and juice drink
introductions between 2013 and 2015, for
example, included a low/no/reduced sugar claim,
which is significantly higher than the global
average of 21%, according to Mintel Global
New Products Database (GNPD). Low/no/
reduced allergen claims and gluten-free claims
were found on 19% and 18% of introductions,
respectively, which speaks to the one in five
Canadian consumers who look for gluten-free
products.
No additives and preservatives claims, on the
other hand, were found in over one-third of
introductions, which is slightly lower than the
global figure. This indicates one area in which
juice manufacturers could focus attention to
alleviate concerns about preservatives and other
juice drink additives.
A small percentage of juice drink introductions
in Canada featured a GMO-free claim – higher
than the global average, but significantly
lower than the quarter of juice and juice drink
introductions in Canada’s neighbour to the
south, the U.S. GMOs have become a hot-button
issue in the U.S., and the number of GMO-free
juice claims increased 72% during the 2013-15
period.
Trends in the U.S. do not necessarily mean
Canada will follow a similar pattern, but the
close proximity makes it easy for such attitudes
to spread. Combined with the high percentage of
Canadian consumers who already say they buy
GMO-free products, this suggests that GMOfree is a potential area for free-from formulations
going forward.

MI

thirds also say free-from foods are an excuse for
companies to charge more for products, and a
larger portion agree that many free-from foods
are a short-term fad.
This suggests juice manufacturers need to be
selective about the free-from claims they make,
ensuring those claims stick to the most relevant
issues to the category, lest brands be perceived
as over-claiming or jumping on the latest
ingredient-scare bandwagon.
As noted earlier, a significant percentage
of free-from consumers in Canada also agree
that they are more interested in foods that are
fortified with healthy ingredients than they are in
foods that exclude unhealthy ingredients. These
dual desires will challenge product developers
to seek out ingredients with inherent health
benefits that will allow them to simultaneously
appeal to consumers’ free-from preferences and
their desire for functional benefits.
Juice drinks in Canada are not immune to
concerns about food and drink ingredients –
from sugars to preservatives to GMOs – which
will challenge what has already been a difficult
growth environment. The increasing use of
GMO-free claims in the neighbouring U.S.
market suggests this could be an important
untapped focus area in the future. So-called
superfood ingredients could offer a way for
juice manufacturers to meet the consumer
desire for functionality, while maintaining the
short, recognizable ingredient lists that have
come to symbolize “free-from” or “clean label”
products.

Consumers balance free-from
preferences with desire for
functional benefits
The appeal of “free-from” products is clear, but
Canadian consumers are somewhat wary of the
claims as well. A significant six in 10 consumers
who buy free-from food and drink say they are
healthier to eat or drink, and a slightly smaller
percentage agree that fewer ingredients in a
product mean it is healthier. But nearly two-
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Consumption of high-caffeine energy drinks among children
and young adults has been a focus for local and national
governments worldwide. As Mintel Trend Supernanny State
describes, many governments are enforcing taxes, fines and,
occasionally, outright bans to encourage people to improve
their behaviour. Lithuania was the first country to ban sales of
high-caffeine drinks to people younger than age 18, and sales
restrictions also have been weighed in the U.S. and Australia.
In November 2014, Toronto’s Board of Health approved a
measure for the city’s Medical Officer of Health to study a ban
on the sale of energy drinks to minors. The board requested
an investigation into the feasibility of banning energy drink
marketing, distribution, advertising and sales on city properties;
banning sales of energy drinks to those younger than 19 years
old and/or requiring point-of-sale warning signage to be posted
in retail outlets to assist in awareness regarding the potential
dangers of energy drinks.
The proposed regulation reflects negative consumer
opinions about energy drinks shown across global markets. In
Canada, just 2% of adults agree that sports and energy drinks
are suitable for children, according to Mintel research.

Energy drinks on upswing in Canada, but
face similar hurdles as in U.S. and UK
Mintel found that 2015 energy drink sales rose to an estimated
CAD$668 million, a 2 per cent growth from 2014. The energy
drink category in Canada has been growing since 2010 and is
predicted to grow annually through 2018. This is fuelled by
rising per capita consumption, which has increased from 2.1
litres in 2010 to a forecast of nearly 2.6 litres in 2015. Despite its
growth, the category faces similar negative perceptions seen in
much larger energy drink markets, like the UK and U.S.
In the UK, sales reached an estimated £1.3 billion in 2015,
with a per capita consumption of 8.7 litres. Both volume and
value sales are estimated to continue to increase in the UK, but
at slower rates than the category showed in 2010-12.
In contrast, the U.S. energy drink market is much larger,
with energy drink sales in the U.S. forecast to have reached
US$9.8 billion in 2015, according to Mintel. However, the
U.S. market is coming off of a drastic slow-down in growth
in 2013 that was influenced by negative publicity, interest in
other soft drink categories and price competition. Indeed,
65% of U.S. adults who consume energy drinks or shots worry
about the safety of regular energy drinks/shots, including 74%
of older Millennials age 29-38 according to Mintel. Similarly, a
majority of these consumers agree companies should include
recommended daily consumption limits on pack.

Natural products might reverse the
category’s bad reputation
As shown in the U.S. and UK, energy drink formulations have
provoked concerns. In Canada, consumers have a myriad of
negative perceptions of the category, including over half who
say energy and sports drinks are artificial. Yet, for the category
18
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to achieve forecasted growth, it must reach beyond its current
user base, and natural formulations could prove helpful to
attract new energy drink users.
More than ever, consumers are interested in authenticity.
When it comes to food and drink, “real” often equates with
natural ingredients. The current preference for clean label finds
many consumers examining nutrition panels and ingredient
lists, with priorities toward elements that would be in one’s
home kitchen or pantry. However, the functional formulations
of energy and sports drinks often mean that ingredient lists can
be lengthy and include items that are unfamiliar to consumers.
Furthermore, quality of the ingredients is a worthy focal point:
36% of Canadians would be interested in trying energy drinks
with all-natural ingredients and one-quarter are interested
in trying energy drinks that aid in concentration and do not
contain sugar.
Thus, manufacturers could reverse the category’s “artificial”
perception in Canada by focusing on natural ingredients. In the
U.S. and UK, this is leading to new energy drinks made with
juice bases, tea and botanicals. More natural formulations are
needed in Canada to grow its user base beyond current users.
Regardless of the size of the local market, energy drinks
are hard-pressed to escape consumer concern and regulatory
criticism. Natural product formulations could turn the tide by
attracting new users who abide by clean label trends and seek
the reassurance of natural ingredients.

Attitudes toward suitability for children by drink type,
Canada, May 2014
Base: 2,006 internet users aged 18+
Source: research now/Mintel
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Food Analysis

Simplified
Text by William Miller

There is a science to flavour. The field of food science has evolved significantly to meet the
growing demands for food composition and characteristic determination. Trends and demands of
consumers, the food industry, and national and international regulations challenge food scientists as
they work to monitor food composition, authentication and to ensure the quality and safety of the
food supply1.
For example, regulatory compliance with the US Food & Drug Administration’s (FDA) Nutrition
Labeling and Education Act and other country-specific regulatory requirements, mandate disclosure
and labelling of food ingredients and their respective quantities. Also, more consumers are interested
in food product nutrient content, so that they may make informed purchase decisions based on diet
and health.
Lastly, product quality management and competitive pricing are driving industry trends in
analytical methods and technologies. Analytical methods must be applied across the entire food
supply chain to achieve the desired final product quality1. Cost reduction initiatives and workforce
downsizing mandate the implementation of economical, easy-to-use technologies. Thus, simple, costeffective, standardized technology platforms, providing rapid, accurate results, are of the essence for
today’s food and beverage space.
Achieving these industry requirements can be a challenge. However, YSI Life Sciences’ family
of Biochemistry Analyzers can meet these demands though automated, plug-and-play analytical
solutions for raw materials testing, food R&D, in-process monitoring and final product testing –
especially when rapid, precise and economical analysis of saccharides, amino/organic acids, alcohols
and electrolytes are required.

YSI Life Sciences’ family of Biochemistry Analyzers can meet
demands though automated, plug-and-play analytical solutions
for raw materials testing, food R&D, in-process monitoring
and final product testing – especially when rapid, precise and
economical analysis of saccharides, amino/organic acids, alcohols
and electrolytes are required.

enzymes between two selective interfering membranes and
couples the membrane component to a platinum electrode, which
results in a highly specific measurement for a given substrate.
To better explain how the enzyme electrode technology works,
an example of a common food ingredient analysis, i.e., dextrose
(D-glucose), will be used. An enzyme probe is fitted with a
three-layer membrane containing immobilized glucose oxidase
enzyme in the middle layer. The face of the probe, covered by
the membrane, is situated in a buffer-filled sample module into
which the dextrose sample is injected by the instrument. The
dextrose diffuses through the first membrane. When it contacts
the immobilized glucose oxidase, it is rapidly oxidized, producing
hydrogen peroxide (H2O2).
H2O2, in turn, passes through the inner membrane and is
oxidized at the platinum anode, producing electrons. A dynamic
equilibrium is achieved when the rate of H2O2 production and
the rate at which H2O2 leaves the immobilized enzyme layer are
constant and is indicated by a steady state response. The electron
flow is linearly proportional to the steady state H2O2 concentration
and, therefore, to the concentration of the substrate. All of this
occurs in a matter of seconds, which results in a sample analysis
cycle of 60 seconds or less per chemistry analyzed. The figure
below illustrates this process more clearly.

Sample analysis requires little or no preparation due to the
YSI Biochemistry Analyzer’s unique sample chamber design and
membrane characteristics, which makes the enzyme electrode
impervious to sample color, pH, turbidity, cell concentrations,
salts, proteins detergents and other low molecular weight
interferences. Additionally, only small sample volumes are needed,
ranging between 10 – 50 µl.
The YSI 2900 Series Biochemistry Analyzers are highly flexible,
modular platforms with a range of configurations, options and
accessories to meet the various needs of the food process cycle,
regardless of scale of operations (Figure 2).
Figure 2: The YSI 2950 Biochemistry Analyzer can simultaneously measure up to six chemistries for raw materials, R&D, in-process and final product sample analysis.

Figure 1: YSI Enzyme Electrode Technology. Enzyme specificity and proprietary membrane
attributes allow for rapid, precise and essentially interference-free analysis.

YSI Biosensor Technology Advantage
YSI’s innovative enzyme electrode technology harnesses the power of enzymatic specificity and
catalysis to provide a rapid, precise analytical tool. Enzymes, which are powerful biological catalysts,
can accelerate reactions by factors of at least one million2. Additionally, enzymes are highly specific
for both the reaction catalyzed as well as its choice of substrate2. YSI immobilizes substrate-specific
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Up to six different chemistries can be measured simultaneously
using automated, high-throughput options, i.e., 96-well plates,
stat mode for immediate process sample checks and automated
on-line sample analysis for food and beverage process and effluent
streams. Each analyzer offers an intuitive graphic user interface,
onboard training videos and multiple data management options.
As compared to other conventional methods, such as HPLC, YSI
Biochemistry Analyzers offer a low-cost alternative for both initial
capital investment and cost per chemistry test ($0.10 - $0.70 USD/
sample). Other features include low maintenance requirements
and easy product changeover.
Industry Applications
For over two decades YSI’s Biochemistry Analyzers have been the
analytical technology of choice for many major food and beverage
manufacturers. The operations in which the YSI biosensor
technology has been utilized spans from raw materials analysis
through final product QC testing and effluent monitoring. The
table below lists some of the food and beverage applications in
which YSI Biochemistry Analyzers have been employed.
Table 1: Examples of YSI End-user Current and Emerging Applications
Analytical Application

Function

Choline in infant formula

R&D, In-process

Choline in animal feeds

Final product

Dextrose, Sucrose &
Lactose in candy

Final product

Dextrose & Sucrose in
cereal

R&D, In-process

Dextrose – starch-toglucose conversion

R&D, In process

Dextrose & Sucrose in
potatoes/french fries

Raw materials, In-process

Dextrose & Lactate in
wine production

In-process

Glutamate (MSG) in broth
& food bases

Final product

Lactose in cheese
filtration

R&D

Lactose in low lactose
milk product

In-process

Lactate in tomato-based
products

In-process, Final product

Sucrose content in soft
drinks

In-process
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Conventional methods can be costly and/or time consuming.
The YSI biosensor technology offers a low cost alternative while
providing rapid sample analysis due to the characteristics of the
immobilized enzyme membrane technology. Additional time
savings can be realized as no sample preparation is required in
most cases. For example, analyzing glucose and sucrose in high
salt food samples is easily achieved with no sample preparation.
In contrast, trying to perform this type of analysis using HPLC is
difficult, and sometimes impossible, due to high salt interference.
Other food and beverage applications in which the YSI enzyme
electrode technology has replaced other analytical methods
include various analyte monitoring of ice cream products, beer
production, sugar-free food and beverages, dry bakery mixes and
animal food.
As most of this discussion has implied at-line or off-line
laboratory use, YSI Biochemistry Analyzers have been successfully
employed for on-line process monitoring. With industry trends
moving towards automated, online and inline monitoring of food
and beverage processes, real-time monitoring of food ingredients
and effluent can be achieved with YSI’s online monitoring and
control system. This bolt-on function automatically draws a fluid
sample from the process stream and delivers the sample directly
to the YSI Biochemistry Analyzer. The sampling is performed
aseptically, and the online analytical results can be communicated
immediately to your SCADA or process management system for
real-time data acquisition and/or feedback control.
In conclusion, food industry trends, regulatory requirements
and needed analytical improvements dictate the requirement
for simplified, low-cost, rapid and precise analysis of food and
beverage ingredients throughout the entire process train. These
attributes should be coupled with versatile, scale-independent
technologies to provide standardized, plug-and-play analytical
platforms which spans across the food and beverage cycle.
YSI’s unique enzyme biosensor technology helps satisfy this
need for common food ingredients including mono- and disaccharides, alcohols, amino acids and more. If you would like
to learn more about YSI’s food and beverage analytical solutions,
please contact us at www.ysi.com/lifesciences, info@ysi.com or
800-765-4974.
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Food Safety

Your rights and obligations during inspections
and investigations

Among other things, an official conducting an investigation
should notify you that you and/or your business is the
subject of an investigation for the purpose of determining
possible penal liability. If you’re ever in a situation where
you think you might be the subject of an investigation, but
haven’t been so-informed, ask.

Sara Zborovski

Welcome to the first Regulatory
inspectors can, at any reasonable time, enter any place where the
Arena of 2016. Last year was the year of
inspector believes, on reasonable grounds, there is something
the Clean Label, and we devoted all four
falling under the jurisdiction of the FD Act or Regulations, i.e.
2015 editions of the Regulatory Arena to that topic. In 2016,
any food or anything used in the manufacture, preparation,
we’re going to look at some common questions facing industry,
preservation, packaging, storing, labelling (including the labels
based on the types of issues that come up in my practice.
themselves) or advertising of food.
In our first edition of 2016, we’re going to look at industry’s
In considering an issue related to food safety or compliance,
rights and obligations during inspections and investigations,
the CFIA can undertake a number of activities: observing
both administered by the Canadian
processing
and
production
Food Inspection Agency (the “CFIA”).
practices, sampling from the
The CFIA is responsible for
company and/or the market,
mitigating food safety risks and
The CFIA is responsible for mitigating food safety inspection of equipment, review
protecting our health and safety.
and copy records, interviewing staff,
risks and protecting our health and safety. It monitors etc. Keep in mind that the CFIA
It monitors and verifies industry
and verifies industry compliance through registration has the right to access all of this
compliance through registration
systems, inspections and testing (lab
systems, inspections and testing (lab analysis). information on reasonable belief
analysis). It also has responsibility
that it applies to a product subject
for ensuring that contraventions
to the FD Act or Regulations and/
of the law are met with meaningful
or that the FD Act or Regulations
and appropriate enforcement and
may have been contravened.
compliance action. It does this through investigations for the
In this situation, cooperation is key. First and foremost,
purpose of recommending prosecution.
the FD Act says you have to cooperate. It tells us that when an
The rights and obligations of industry are different during an
inspector enters a space, everyone there has to give him/her all
inspection as compared to an investigation, and it is important
reasonable assistance and provide any information reasonably
to recognize the moment when a regulatory/administrative
required. Second, and perhaps more important: even if it the
inspection becomes a penal investigation. This is what I refer to
FD Act didn’t dictate that industry must cooperate, cooperation
as the “tipping point” and is the point at which different rights
is key because it just makes good sense to play nice with your
and safeguards are triggered.
regulator!
Within reason…
The Administrative / Regulatory Inspection
The FD Act speaks to “reasonableness” both in the context of an
Food inspectors are granted broad powers in the Food and
inspector’s powers (reasonable grounds) and the requirement
Drugs Act (the “FD Act”), the overarching federal statute that
of industry to provide (reasonable) assistance. What is
regulates health products and food. In very general terms,
reasonable depends on the facts. Therefore, it is important for
24
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industry to be educated on the issue(s) being considered by the
CFIA during an administrative or regulatory inspection.
For the most part, however, if something relating to the
manufacture or sale of food is at play and there is a concern
about its impact on safety or that there has been a possible
violation of the FD Act or Regulations, it is reasonable for
the CFIA Inspectorate to get involved. In the context of a
regulatory/administrative inspection, cooperation is key.

The Inspection
What is “reasonable” changes in the context of an investigation
for the purpose of gathering evidence to support a prosecution,
and so too do industry’s rights and obligations. Specifically,
certain rules established by our Charter of Rights and Freedoms,
the Canada Evidence Act and the Criminal Code of Canada are
triggered by such an investigation. Investigators have similar
responsibilities as inspectors and it can be hard to distinguish
one from the other.
Enforcement and Investigation Specialists engage in
investigations for the purposes of gathering evidence that may
lead to prosecution or Administrative Monetary Penalties.
These specialists are trained in investigation procedures and
techniques, including: obtaining and executing search warrants;
gathering evidence and protecting continuity of evidence;
taking statements from witnesses; conducting surveillance and
the rules for admissibility of evidence.
CFIA representatives that conduct investigations are
specifically trained to respect the rights of the person/entity
being investigated. For example, the right to silence protects
employees, directors and officers from self-incrimination in
the context of the investigation; and the protection against
unreasonable search and seizure.
Among other things, an official conducting an investigation

should notify you that you and/or your business is the subject
of an investigation for the purpose of determining possible
penal liability. If you’re ever in a situation where you think you
might be the subject of an investigation, but haven’t been soinformed, ask.
Also keep in mind that Canadian courts have determined
that reasonable grounds to believe an offence has been
committed are required before the commencement of an
investigation. Such reasonable grounds can come from: an
illness outbreak; results of testing; a consumer complaint; a
recall (in Canada or another country); or an inspection. In this
case, what constitutes “reasonable grounds” is fact-specific.

So What Does It All Mean?
All this to say: it’s important for industry to be aware of the
distinction between an administrative/regulatory inspection
and an investigation because your rights and obligations are
different in the context of each. If you’re unclear, ask!
Also keep in mind: some of the offences in the FD Act are
strict liability offences, which means that the Crown attorney
needs to establish that the offence was committed – whether
the event was intended or accidental is of no consequence.
There is a defence, however: due diligence. Accordingly, I
strongly recommend you take steps to establish a due diligence
defence. How? Through a strong corporate structure of food
safety (extending from upper management to every employee
in the company), the development and implementation of
compliance manuals and employee training.
Canadian Food Insights www.canadianfoodinsights.com
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The Quest for Healthier,
More Sustainable Chocolate
Ryan West | Dérick Rousseau*

C

hocolate is a centuries-old product turned multibillion
dollar industry that is constantly evolving as processing
conditions continue to improve and consumers’ needs
change. As we presently reside in the age of food science, our
understanding of the molecular behaviour of chocolate has
not only enhanced both production and quality, but has also
brought many questions to light regarding the relationship
between composition, processing, and functional properties.

Chocolate is a complex system, both for its flavour chemistry
and colloidal properties. Essential to its final quality is a glossy
finish, clean snap when broken, and a sharp melting profile at
oral temperature as the chocolate melts to a smooth, velvety
liquid1. Fat crystal size not only impacts how the chocolate
melts but also how its flavour is perceived as aromatic volatiles are released and sensed retronasally. The increased public
awareness of caloric intake of confections has ushered in a new
wave of product development that creates products with improved nutritional attributes and sustainability while retaining
its desirable sensorial experience. Those nutritionally inclined
already view dark chocolate as an appreciable source for antioxidants such as proanthocyanidins.2,3 Here, we review the
status of cocoa butter alternatives for confectionery application, the physical properties of fat-reduced chocolate, and new
efforts in flavour development.

F i nd i n g fats t hat mimic co coa butter
While cocoa butter is the main determinant for texture, appearance, and melting behaviour of chocolate, it is also its most
expensive ingredient. The unique and highly desirable properties of cocoa butter result from its simple triacylglycerol (TAG)
composition, with 1-palmitoyl-2-oleoyl-3-stearoyl-glycerol
(POS), 1,3-dipalmitoyl-2-oleoyl-glycerol (POP), and 1,3-distearoyl-2-oleoyl-glycerol (SOS) being the most abundant at
~85 wt.% collectively.4 Geographic and environmental factors
including rainfall, temperature, and amount of sunshine can
significantly impact TAG composition, resulting in functional
differences between cocoa butters (Table 1).5,6 The cacao tree
from which cocoa is produced is also susceptible to disease,
which can lead to devastating results. For example, Brazil
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Table 1: TAG composition (wt.%) of cocoa butter from different countries of
origin, adapted from Lipp & Anklam (1998).50
Composition* Samoa

Ivory Coast Ecuador Malaysia

Ghana Nigeria Bahia

PSO

38.3

36.6

36.3

36.6

37.3

37.4

34.6

SSO

26.8

23.8

26.9

28.4

26.8

26.4

23.7

PPO

16.4

15.9

15.3

13.8

15.2

14.8

14.0

SOO, PPP

3.7

6.0

4.8

3.8

4.5

5.1

8.4

PSL

2.8

3.6

2.8

2.8

3.2

3.4

3.4

POO

2.2

4.4

3.5

2.7

2.6

3.2

5.5

SOA

2.2

1.6

2.1

2.5

2.2

1.9

1.6

SSL

2.1

1.8

1.5

2.0

2.1

1.9

2.1

PPL

1.6

1.9

1.9

1.5

1.9

1.9

1.7

OOA

1.6

1.0

1.2

1.6

1.4

1.2

1.5

POL

0.8

0.6

0.7

0.6

0.6

0.8

1.1

SSP

0.7

0.8

0.9

1.0

1.3

0.4

0.2

SOL

0.5

0.9

0.8

0.7

0.4

0.8

1.0

PPS

0.4

0.4

0.3

0.6

-

0.7

0.3

MOO, MMP

0.3

0.2

0.3

0.5

0.2

0.2

0.2

OOO

0.2

0.8

0.8

0.8

0.5

0.4

0.9

*A, arachidic; L, linoleic; M, myristic; O, oleic; P, palmitic; S, stearic
once led cacao production but suffered a massive loss during
the 1990s when plantations were infected with witch’s broom
disease.7 To avoid inflated prices from poor harvests and the
unfortunate practice of adulteration with bulking agents (e.g.,
dextrin or galantine8), researchers have explored appropriate
cocoa butter alternatives to sustain the chocolate industry.
One type of cocoa butter alternative is called a cocoa butter
equivalent (CBE), which includes the oil from palm, sal, shea,

kokum gurgi, illipé, and mango kernel. These equivalents may
be combined directly with cocoa butter to generate compatible
mixtures that possess similar composition and physical properties as pure cocoa butter.9,10 Fat bloom, appearing as larger
cocoa butter crystals or regions of welled liquid fat under
atomic force microscopy, may be inhibited with the incorporation of Coberine, a commercial CBE, to admixtures of chocolate with milk fat up to one year11 (Figure 1), providing a possible solution to the shortcomings of cacao butter production.12
European manufacturers may substitute up to 5 wt.% cocoa
butter with CBEs according to the European Parliament and
Council Directive 2000/36/EC.13,14 In North America, chocolate containing any fat other than cocoa butter is sold as ‘compound chocolate’.15 Palm oil is particularly attractive as a CBE
because it is higher yielding than any other oil crop16 and has
been shown to have a positive impact on low-density lipoprotein content in blood.17,18 However its tendency to crystallize
slowly (Figure 2), which is a result of its comparatively high
diacylglycerol content, has complicated its use for further applications. In response to public and industrial demand, palm
oil is increasingly being produced sustainably and ethically following higher environmental and socio-economic standards
and practices.
Figure 1: Atomic force micrographs (25×25µm) of stored milk chocolate containing
added milk fat without (-) and with (+) 5 wt.% cocoa butter equivalent (CBE).11
5 wt% CBE 8 weeks

4 months

8 months

12 months

-

+

CBEs are not to be confused with cocoa butter replacers (CBRs)
which crystallize exclusively into the desired β polymorph for
confectionery applications, omitting the need to temper.19,20 To
achieve the correct polymorph, nearly all cocoa butter would
need to be replaced with CBR, far outside the specifications
that the Directive has set. For example, both hydrogenated and
fractionated palm kernel oils are recognized as suitable replacers if most cocoa butter content is removed. The insufficient
removal of cocoa butter may produce a eutectic mixture with
the CBR that is lower in solid fat content. Liquid fat migration
is also enhanced, generating a softer chocolate product that is
at risk of fat bloom.21 CBRs include lauric oils, such as palm
kernel oil and coconut oil, hydrogenated non-lauric oils, such

Figure 2: Solid fat content of SansTrans® 39, a common industrial palm oil for
confections, as a function of storage (unpublished data).

as soy, canola, cottonseed, peanut, and corn oil22, milk fat fractions23, and the low-calorie synthetic fat substitute caprenin.24
Owing to growing cost concerns, manufacturers are increasingly turning to CBEs and CBRs, though challenges with regulatory, consumer acceptability and matching the functionality
of cocoa butter will need to be fully addressed prior to seeing
more widespread use in the years to come.

D e s i g ni ng fat- r e du c e d c h ocolate p rod ucts
Many diets are based on regulating saturated fat intake in order
to control cholesterol levels in blood.25 Although confections
such as chocolate are generally high in fat, many consumers have been able to look past this as confections are often
consumed during times of success and reward.26 There is also
limited evidence that dark chocolate may favourably affect cardiovascular disease risk status. A new generation of consumers
more concerned with links between diet and health has since
arrived and is seeking fat-reduced options – even with confections – which has unleashed many technical issues for product
developers.27
The summation of solid fat content, fat crystal shape and size,
as well as development of a fat crystal network determine the
rheology of many fat-based products.28 For chocolate, rheology is affected not only by proper tempering but also balancing
the proportion and properties of its ingredients.24,29–31 Cocoa
butter is considered by many as the most important ingredient
in chocolate, having a significant impact on texture. Its correct
firmness, consistency, and cohesiveness are extremely important during the consumption of chocolate as they are markers
of perceived quality.32,33 Chocolate is a non-Newtonian pseudoplastic in its molten state34, possessing both yield stress and
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plastic viscosity. Yield stress is defined as the amount of energy
needed to fluidize the system whereas plastic viscosity is the
amount of energy that maintains this fluidity.35

Figure 3. Scanning electron micrograph (bar = 10 µm) of water-in-cocoa butter
emulsion depicting water droplets suspended within a continuous cocoa butter
phase.51

Chocolate is typically composed of 30-40 wt.% cocoa butter.27
It has been shown that a higher fat content in chocolate produces a smoother texture36 while fat-reduced chocolates are
harder and more difficult to swallow.37,38 Rheologically, it has
been previously shown that more than 32 wt.% cocoa butter
results in little change to the viscosity of molten chocolate. As
cocoa butter content is reduced to 28-32 wt.%, however, viscosity significantly increases. This has been explained by fewer
fat molecules assisting in the ‘wetting’ and flowability of dispersed particles in molten chocolate (i.e., cocoa mass, sugar).24
The effect of this fat reduction may further compromise the
efficiency of industrial processes such as pumping, moulding,
or enrobing.27
Taking note from the molecular gastronomy arena, water ganaches, which are delicate oil-in-water emulsions where cocoa
butter and solids are dispersed throughout water with solubilized sugars, have found recent application in chocolate confections. Unlike traditional cream-based ganaches, no additional
fat is introduced aside from what is inherent to chocolate and
confectioners have become creative by substituting water with
fruit purée, beer, or wine for added depth to flavour.39 Emulsions as a solution for fat-reduced chocolates have been further
examined by Sullo et al. (2014) who created water-in-cocoa
butter systems (Figure 3) processed akin to margarines. An advantage to these systems is their stability as water is kept separate from sugar via Pickering-stabilized droplets approximately
one micron in diameter. Use of surfactants such as soy lecithin
or polyglycerol polyricinoleate (PGPR) can alter the size of the
droplets and their ability to coalesce, which may potentially
give confectioners control over the physical properties to suit
their needs.40 Though novel, consumer desire for clean label
declarations may limit the use of synthetic emulsifiers (i.e.,
PGPR) for such applications.
Limonene has also been reported to improve the rheological
properties of fat-reduced chocolate although this mechanism
is not quite clear. The use of this terpene in molten chocolate
was previously explored and it was found that viscosity was significantly reduced.27 Other attempts to improve the rheology
of fat-reduced chocolates have included optimizing particle
size distribution41,42, the use of CBRs37, ethylcellulose oleogels43,
and increasing surfactant content.44

N e w flavou rs t re n ds fo r c ho co late
While an appeal of purchasing artisanal chocolates may be
the usage of single origin cacao beans such as the Trinitario,
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Criollo, or Nacional type that each impart notes spanning the
entire flavour wheel, mass-produced confections often use
bean varieties that are either more economical or efficient with
notes not quite as multidimensional. That said, industry has
cards up its sleeves through its extensive marketing research
and innovative product developers, which results in exciting
– and sometimes questionable – flavour combinations with
chocolate.
The combination of fruit with chocolate is still of much interest, however the aforementioned health-conscious consumers
are seeking confections produced with real fruit pieces, according to the T for Trends webinar series given by Cargill Cocoa
& Chocolate.45 Chocolate blended with nuts is another popular
flavour for consumers. In a recent survey by the Almond Board
of California, 77% of consumer responses claimed the addition
of nuts to chocolate made it more satisfying.46 Finally, it seems
that while salted caramel is still currently popular with consumers, a possible new trend is the combination of chocolate
with smoked flavours, such as smoked sugar. This, in addition
to chocolate with spice, was confirmed by the Marketing and
Consumer Insights team of David Michael & Company during
a Q&A segment at the 2015 PMCA Production Conference.47
In parallel to these flavour trends, consumers are seeking transparency in the labelling of their confections, such as better
listing of possible allergens or genetically modified organisms
(GMOs)48, and if the product is fair-trade certified.49

Summ a ry
Manufacturers and product developers continually push the

boundaries of confectionery products with innovative approaches or ingredients perceived as healthy or more acceptable by the consumer. The exploration of cocoa butter alternatives by both academia and industry to better understand how
their physical properties compare to cocoa butter has yielded
many new sources to sustain chocolate production. Furthermore, with a growing population of health-conscious consumers, developers are coming up with fat-reduced confectionery
options while continuing to stay on top of the latest flavour
trends. Over the next few years, we expect to see an increased
use of these novel products as tools for health promotion, as
chocolate undergoes another exciting evolution.

References
[1]	Dahlenborg, H. (2014). Fat Bloom on Chocolate Confectionery Systems. Doctoral
Dissertation:Lund University.
[2] Cooper, K.A. et al. (2007). J. Agric. Food Chem. 55:2841.
[3] Counet, C et al. (2006). Food Chem. 98:649.
[4] Khan, R.S. & Rousseau, D. (2006). Eur. J. Lipid Sci. Technol. 108:434.
[5] Marty, S. & Marangoni, A.G. (2009) Cryst. Growth Des. 9:4415.
[6] Timms, R.E. (2003). Confectionery Fat Handbook - Properties, Production, and
Applications. The Oily Press:London.
[7] Efraim, P. et al. (2013). Eur. Food Res. Technol. 237:419.
[8] Bratu, M.G. (2012). Ann. Food Sci. Technol. 13:15.
[9] Haylock, S.J. & Dodds, T.M. (1999). Industrial Chocolate Manufacture and Use (ed.
Beckett, S.T.). Blackie Academic and Professional:Oxford.
[10] Smith, K.W. (2001). Structured and Modified Lipids (ed. Gunstone, F.D.). Marcel
Dekker:New York.
[11] Sonwai, S. & Rousseau, D. (2008). Cryst. Growth Des. 8:3165.
[12] Lipp, M. et al. (2001). J. Food Compos. Anal. 14:399.
[13] Stewart, I. & Kristott, J. (2004). Lipid Technol. 16:11.
[14] Wilson, E. (1999). Manuf. Confect. 11:47.
[15] Quevedo, R. et al. (2013). Food Bioprocess Technol. 6:1878.
[16] Purseglove, J.W. (1983). Tropical Crops Monocotyledons, Volumes 1 and 2
Combined. English Language Book Society and Longmans Group:Essex.
[17] Pedersen, J.I. et al. (2005). Asia Pac. J. Clin. Nutr. 14:348.
[18] Voon, P.T. et al. (2011). Am. J. Clin. Nutr. 94:1451.
[19] Talbot, G. (1999) Industrial Chocolate Manufacture and Use (ed. Beckett, S.T.).
Blackie Academic and Professional:Oxford.
[20] Whitefield, R. (2005). Making Chocolates in the Factory. Kennedy’s
Publications:London.
[21] Wang, F. et al. (2010). J. Am. Oil Chem. Soc. 87:1137.
[22] Esteve, E.L.J. & Bingley, C.A. (2009). Chocolate Compositions Having Improved
Flavour Characteristics. Patent WO2009007717A1.
[23] Metin, S. & Hartel, R.W. (2012). Cocoa Butter and Related Compounds (eds.
Garti, N. & Widlak, N.R.). AOCS Press:Urbana.
[24] Afoakwa, E.O. et al. (2007) Trends Food Sci. Technol. 18:290.
[25] Neaton, J.D. & Wentworth, D. (1992). Arch. Intern. Med. 152:56.
[26] Rössner, S. (1997). Eur. J. Clin. Nutr. 51:341.

[27] Do, T.-A.L. et al. (2008). J. Am. Oil Chem. Soc. 85:911.
[28] van den Tempel, M. (1979). J. Colloid Interface Sci. 71:18.
[29] Afoakwa, E.O. et al. (2008). Eur. Food Res. Technol. 227:1215.
[30] Servais, C. et al. (2002). J. Food Eng. 51:201.
[31] Tscheuschner, H.D. (1994). Appl. Rheol. 94:83.
[32] B eckett, S.T. (2000). The Science of Chocolate. Royal Society of
Chemistry:Cambridge.
[33] B ourne, M. (2002). Food Texture and Viscosity: Concepts and Measurements.
Academic Press:San Diego.
[34] Voltz, M. & Beckett, S.T. (1997). Manuf. Confect. 77:49.
[35] Fernandes, V.A. et al. (2013). J. Food Eng. 116:97.
[36] Aidoo, H. et al. (2012). J. Sci. Food Agric. 92:224.
[37] B eckett, S.T. (1999). Preparation of Chocolate with Limonene to Reduce Fat
Content. Patent US6200625.
[38] S pearing, N. (2007). The Effect of Fat on the Texture of Milk Chocolate. Doctoral
Dissertation:University of Nottingham.
[39] Grewelling, P.P. (2013). Chocolates & Confections: Formula, Theory, and
Technique for the Artisan Confectioner. John Wiley & Sons:Hoboken.
[40] Sullo, A. et al. (2014). J. Food Eng. 142:100.
[41] Do, T.-A.L. et al. (2007). J. Food Sci. 72:E541.
[42] Mongia, G. et al. (2000). Int. J. Food Prop. 3:137.
[43] Marangoni, A.G. (2010). Chocolate Compositions Containing Ethylcellulose.
Patent WO2010143067A1.
[44] Kaiser, J.M. et al. (1998). Reduced-Fat Confectioneries Comprising Emulsifying
Agent Combinations, and Preparation Thereof. Patent EP1069831B1.
[45] William Reed Business Media SAS. (2015). 10 Chocolate Trends for 2015.
<http://www.confectionerynews.com/Markets/10-chocolate-trends-for-2015>.
[46] William Reed Business Media SAS. (2015). Driving Consumer Demands for
Chocolate Includes Nuts, Dried Fruit. <http://www.confectionerynews.com/
Markets/Driving-consumer-demands-for-chocolate-includes-nuts-driedfruit>.
[47] PMCA. (2015). 2015 PMCA Production Conference Speaker Q&A. <http://www.
pmca.com/q&a_v_ward_answers.pdf>.
[48] William Reed Business Media SAS. (2014). Cargill’s Three Top Chocolate Trends
for 2015. (2014). <http://www.foodmanufacture.co.uk/Ingredients/Top-threechocolate-trends-for-2015>.
[49] Terenzi, S. (2015). Top 5 Chocolate Trends in 2015.
<http://thechocolatejournalist.com/top-5-chocolate-trends-in-2015/>.
[50] Lipp, M. & Anklam, E. (1998). Food Chem. 62:73.
[51] Norton, J.E. et al. (2009). J. Food Eng. 95:172.

Ryan West and Dérick Rousseau*
Department of Chemistry and Biology,
Ryerson University, Toronto, Ontario, M5B 2K3
(*Corresponding author email: rousseau@ryerson.ca)

reviews
Canadian Food Insights

Canadian Food Insights www.canadianfoodinsights.com

|||

29

Reviews

Reviews

Extrusion Cooking of Pulses

creating denser structures. Today, pulses are being extruded
alone or in-combination with cereal flours for their nutritional properties11 and for developing novel food structures with
unique texture profiles. For instance, durum wheat semolina
(containing vital wheat gluten) was fortified with 10% navy
bean flour and pinto protein concentrates to produce spaghetti.12 Sensory evaluation of the fortified spaghetti showed
acceptable scores with good shelf stability. Faba bean protein
concentrates produced by air classification have also been
used for the partial replacement of wheat flour in noodle formulations without compromising the color and texture.13 In
another instance, lentil-corn flour blends were used to create
puff snacks with acceptable sensory properties to consumers.14
The level of expansion and porosity in these lentil-corn puffs
could be controlled by altering the temperature, resident time
within the barrel and moisture levels.15

Aleksandar Yovchev | Michael Nickerson*
Photos courtesy Saskatchewan Food Industry Development Centre

I

n today’s marketplace, the nutritional quality of food products is of the upmost importance to the consumer. Pulses
are a protein, carbohydrate, vitamin and mineral rich raw
material that are underutilized in the food industry. One of the
reasons for this is that in general the cooking of pulses tends
to be time consuming. In order to continue to deliver healthy
and convenient food products using ever changing ingredients,
industry needs to look to available and emerging technologies.
Extrusion cooking is a technology capable of both cooking and
modifying the pulse ingredients to produce nutritious creative
products with a wide range of textures. This review will introduce the principles behind extrusion cooking, and its potential
for developing pulse-based ingredients and products.

WHAT IS AN EXTRUSION COOKING?
Extrusion cooking is a short time process in which food (feed)
material is cooked by a combination of temperature, moisture,
mechanical shear and pressure, as it is forced through a die.1
As products exit the die, the release of pressure causes them to
expand in different shapes, based on the die geometry. It is a
relatively new food processing technique, compared to other
traditional cooking methods.2 Extrusion cooking is widely
employed in the food industry because it is a continuous
and energy efficient process that can be used to alter flavour,
texture, and functionality, while offering superior control of
processing parameters and greater versatility in ingredient selection as compared to conventional hydrothermal processing
techniques.3,4 Extrusion cooking has been used to produce a
wide variety of food products, not only pasta and ready to eat
breakfast cereals, but also baby foods, snack foods, dried soups
and many more, as it improves digestibility and nutrient bioavailability.5 The use of extrusion as a food processing technol-
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ogy is gaining more and more interest, being one of the fastest
growing trends in the food industry.

HEALTH B ENEFITS OF PUL S E EXTRUDATES

TYPE OF E XTRUDER S AND FACTOR S TO CONTROL
Screws are the main elements of an extruder, they carry out the
mixing, kneading, shearing and conveying operations within
a single unit, and based on their number extruders are classified as single- or twin-screw. Single-screw extruders were
developed in the 1940s to produce puffed cereals, whereas
twin-screw extruders became popular in the 1970s. Some of
the advantages of twin-screw extruders in comparison to single-screw include better handling of the raw materials, higher
process consistency and productivity.2 In general, the processing section of an extruder (barrel section) is divided into three
zones: feed (mixing) zone, cooking zone and high pressure
(forming) zone.2 During the extrusion, in each section different processes occur (mixing, hydration, kneading, melting, expansion), as the raw ingredients undergo many order-disorder
transitions, such as starch gelatinization and dextrinization,
protein denaturation, and complex formation between lipids
and amylose.6,7 The conditions within the barrel can have both
a positive and negative impact on the nutritional profile of the
extrudates. The extrudates’ physical characteristics are strongly
related to the physicochemical properties of the raw materials and extrusion processing variables. Materials low in protein
(high in starch) tend to form low-density puffed-type products, whereas materials high in protein (low in starch) tend
to form denser texturized products.8 For preparing expanded
cereals, a minimum starch concentration of 60-70% is recommended.9 Depending on the moisture content, barrel temperature, screw configuration (gentle or assertive) and speed, die
size and geometry, expanded products (e.g., puffed cereals) or

low-moisture formed products (e.g., pellets) can be fabricated.
The residence time for extrusion cooking can vary between 20
and 90 s, with a die temperature between 100 and 200°C and
under pressure between 4 and 15 MPa.2

E XTRU S ION OF PUL S E S
There is a variety of food products prepared by extrusion
cooking. Several categories can be distinguished: ready-to-eat
(RTE) breakfast cereals (puffed and flaked cereals, high-fiber
strands), snacks and confectionary products (puffed snacks,
pellets, licorice, chocolate), proteins and meat analogues (e.g.,
soy meat analogues), and infant foods (biscuits, weaning
cereals, instant soups). The production of many snacks and
RTE foods are in the form of expanded products, as expansion
provides a desirable mouthfeel, which is related to the texture
of the product.2 Expansion is a critical part of the process
which usually occurs with high-temperature and low-moisture
extrusion as a result of a number of events, such as biopolymer
structural transformations, nucleation, extrudate swell, bubble
growth and collapse, with bubble dynamics contributing to
expansion the most.7,10 Conventional food extrudates contain
significant concentrations of starch from corn, wheat, or rice
in order to promote expansion of the product.8 As the protein
content increases during blending of flours, for instance by
adding pulses, the level of expansion in the product declines

Extrusion cooking can have both a positive and negative
effect on the nutritional profile of the final product. For instance, extrusion causes pulse proteins to denature and unfold
to improve their digestibility8, and also reduces the levels of
enzymes (e.g., trypsin and chymotrypsin inhibitors) that
inhibit protein digestion.8,16 During the extrusion process, the
concentration of dietary fiber and resistant starches in the final
product increases to help reduce the risk of a colon cancer
and improve product quality.2,17-19 And the heating conditions
used during processes acts to reduce or inactivate some of the
anti-nutritional compounds present, such as lectins, enzyme
inhibitors (trypsin, chymotrypsin and alpha-amylase inhibi-
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tors), phytates, etc. that interfere with their digestibility and
mineral absorption.2,20 However, it is unknown if it is desirable to remove some of these compounds. Recently, lectins and
protease inhibitors have also been shown to help reduce the
risk of various cancers, obesity and hypertension.21 Pulses are
also rich in phenolic compounds which are known to be potent
anti-oxidants however depending on the heating conditions
(time and temperature), phenolic compounds can polymerize
and cross link proteins to limit their digestibility.2 Preservation
of vitamins during extrusion also depends on the stability of
vitamins present and the processing conditions. Thiamine (B1)
and pyridoxine (B6) were shown to be more sensitive to heat
in comparison to riboflavin (B2).5 During extrusion cooking
the exposure to high temperatures can influence the stability of
vitamin A and vitamin E.22 A decrease in α- and γ-tocopherol
levels with an increase in extrusion cooking temperature, as
well a decrease in γ-tocopherol with an increase in moisture
during extrusion of grass pea seeds (Lathyrus sativus L.) has
been previously reported.23

S u mmary
In summary, the cooking and modification of pulse flours
using extrusion technology will play a significant role in the
utilization of pulses as companies start integrating pulse flours
into traditional cereal based extrudate materials and producing
gluten-free pulse based products to meet market demand for
healthy and convenient foods.

Aleksandar Yovchev and Michael Nickerson*
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Expanding Markets and Evolving Regulations for
Canadian Certified Organic Foods
Lisa F. Clark

T

oday, organic food can be found everywhere from the
local farmers’ market to the aisles of Walmart across
North America. According to the 2015 International
Federation of Organic Movements (IFOAM)’s annual report
World of Organic Agriculture: Statistics and Emerging Trends,
the global market for organic products was worth $72 billion
USD in 2013, an increase of 10 billion from the previous year.1
Canada and to a greater extent the US, have been the fastest
growing markets for organic foods in the world. Between
2005 and 2010, the size of the market for organic products in
both countries more than doubled. The most recent statistical
data for Canada’s organic food market shows that there was
approximately $3.25 billion CAD in sales in 2013. According
to a report published in 2013 by the Canadian Organic Trade
Association, the top three reasons why Canadians buy organic
foods and beverages in Canada are because they are perceived
of as healthier and more nutritious than conventionally produced products, organic products are considered to be more
ecologically sustainable compared to conventional agricultural methods, and because they want to avoid consuming
GMOs.2 The market share of organic products sold in Canada
has steadily grown since 2006, when organic products made
up 1% of grocery sales. By 2012, the share of the market grew
to 1.7%, consisting of mostly fresh fruits and vegetables, and
organic beverages.3 Approximately 58% of Canadians purchase organic products (including food, beverages, and health
& beauty products) every week. That translates into more than
20 million Canadians purchasing organic products on a weekly
basis. BC is the leading retail market for organic products with
66% of British Columbians buying organic grocery items. 40%
of sales of organic products in mainstream retail markets in
Canada are fruits and vegetables.4 The Canadian regulatory
framework for certified organic foods has played an important
role in facilitating market expansion domestically and internationally.

This review explores the evolving market and regulatory
framework for certified organic foods in Canada. It begins by
briefly tracing the development of early organic standards in
Canada. It then looks at the negotiations around establishing
the Canadian organic standards that led to ratification in 2009.
The review also examines current policy initiatives in the form
of strengthened trade policy and evolving food safety regulations in Canada and how they relate to the certified organic
food sector in Canada.

E a r ly o r g a ni c sta nda r ds
Historically, organic production and product standards were
developed and administered by local producer organizations
made up of organic farmers. They focused on refining agricultural techniques that maintained and nurtured the health
of the soil based on local climate and geographic conditions.
Mandates and production standards embodied by local and
regional organizations were heavily influenced by the international organic movement that materialized in Europe in the
early twentieth century.5 By experimenting with agricultural
techniques that prioritized returning macronutrients back to
the soil, local producer organizations in Europe and eventually North America, developed codes of conduct and allowable
processes for producers to respect in order to label their products ‘organic’.
Though traditionally resistant to government intervention of
any kind, organic producers in the 1960s in North America
developed detailed production standards that laid important
groundwork for developing national organic standards that
would later emerge in the US in the 1990s. Canadian producers
wanting organic certification in the 1970s worked with thirdparty certifiers predominantly from the US (e.g., the California
Certified Organic Farmers Association and Eco-Cert) largely
because no provincial certifiers existed at the time. Formal-
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ized certification standards enforced at the province-level were
first established in Ontario, New Brunswick and Quebec in
the 1980s (Demeter, the Organic Crop Improvement Association and le Mouvement pour l’agriculture biologique respectively). But as consumer demand increased and markets for
organic food products expanded, the patchwork of third-party
and province-level certifiers contributed to a web of complex
rules, regulations and standards that sometimes overlapped
and were unevenly enforced.6 The absence of a national standard until the 2000s was largely due to the small size of the
organic market in Canada, and the limited number of certified
organic exports. The system of ad hoc certification standards
that existed before the 2000s worked in the confines of localized markets. But once organic foods began to cross provincial
borders, the need for more formalized rules for certification
of agricultural production practices, food safety and quality
standards for organic foods in Canada emerged. External pressure to establish a national organic standard from the European Union (one of Canada’s major trading partners in organic
foods) also factored into Canada’s decision to move forward on
formalizing rules for certified organic agriculture.
In developing a national organic standard, Canadian policy
makers (including representatives from the Canadian National
Standards Board, Canadian Food Inspection Agency and Agriculture and Agri-Food Canada), industry representatives
(Canadian Organic Growers, the Organic Trade Association)
and organic farming advocates negotiated and collaborated to
design a national organic standard that reflected the needs and
interests of Canadian producers and consumers, while harmonizing with pre-existing standards set by major trading partners like the US and the EU. It took almost a decade for Canada
to pass a national organic standard, which was finally ratified
in 2009. Pre-existing provincial standards administered in BC
and Quebec were recognized as equivalent to the new Canadian organic standards.
The lengthy negotiation period was largely due to competing interests involved in consultative process for the regulations. It was difficult to come to a consensus regarding what
the regulations should cover. For example, some involved in
the consultative process wanted to limit the size of the farm
that could attain certification so as to restrict industrial-sized
farming establishments from becoming certified. The reasoning behind this position was that some involved in the
negotiation process believed that organic agriculture should
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be practiced on small-scale farms that conformed to a more
traditional idea of organic farming. Other objections to early
versions of the organic standards surrounded whether the
standards were certifying the organic agricultural processes or
the organic product itself.7 In the end, the Canadian organic
standards largely reflect the scope and coverage found in the
standards of Canada’s major trading partners. The standards
indicate allowable inputs and agricultural processes that ultimately determine whether a product can be labelled and sold
in Canada as certified organic. Farm size, and other issues of
process not related to the qualities of the final product were not
included in the finalized certification standards.

C a n a da’ s n at io n a l o r g a n ic sta n da r d
All national standards for certified organic foods including
Canada’s, restrict the use of Genetically Modified Organisms
in production processes. Certified organic agricultural techniques and products with certified organic labels must not be
cultivated or grown using any synthetic or petroleum-based
pesticides, herbicides or fungicides. The Canadian Food Inspection Agency administers and enforces the regulatory protocol called the Canadian Organic Products Systems Standards:
General Principles and Management Standards and, the Permitted Substances List (CAN/CGSB32.310 and CAN/CGSB
32.311),8 which cover all certified organic food production in
Canada. Both of these policies were ratified in 2009. All products of Canada that carry the certified organic label must meet
or exceed the protocols outlined in the Standards and must
strictly adhere to the Permitted Substances List. On-site inspections of producers and processors are routinely conducted
to ensure compliance.
Under the oversight of the Canadian General Standards Board,
the Canadian Organic Standards, including the Permitted Substances list, underwent a comprehensive 5-year review under

the direction of the technical committee made up of industry experts as well as environmental, consumer and government representatives similar to those listed above. The series of
meetings, held in 2014 and early 2015 resulted in fully revised
Organic Standards and Permitted Substances List published in
late 2015. The revisions include adding microgreens production to the sprout production section of the Standards. The use
of organic seed in this type of production is now mandatory
and a minimum soil quality for greenhouse container production is now established. Some of the tables on the Permitted
Substances list have been reorganized. For example, Table 4.2
now has a single listing for iron accompanied by the following annotation: The following sources of iron are permitted
to correct documented iron deficiencies: ferric oxide, ferric
sulphate, ferrous sulphate, iron citrate, iron sulphate or iron
tartrate.9
The standing committee is also considering whether it will integrate the Canadian organic aquaculture standards penned
in 2012 into the existing protocols for certified organic food
or animal feed grown or raised in Canada to ensure continuity and streamlining. The new standards are mandatory under
Canada’s organic regulations but will be phased in with each
company or farm’s annual inspection review. Part of the motivation behind the comprehensive review is to keep Canada’s
organic standards up to date with important trading partners
such as the United States and the European Union, which are
both important markets for Canadian organic products.

O r g a ni c pr o du c ti o n i n C a na da a nd tra de- r e late d
po l i c y
As of 2013, 870,000 hectares of land in Canada are used for
organic crops and grazing lands. Saskatchewan has the highest
number of organic operations, most of which are in field
crops.10 Canadian Census data indicates that in 2011 there
were 3,713 certified organic operations including manufacturing, distributing and handling organic products, an increase
from 3,555 in 2006.11 More recent statistics collected by COTA
show that there are now over 5,000 organic operations across
Canada. BC gained 57 and Ontario gained 65 new organic processors/handlers in 2013. In the same year, 16 certified organic
aquaculture farms managing 42 sites (mussels, caviar, finfish)
were operating in Canada. This growth can be explained by the
increased consumer demand for certified organic foods both
in Canada and abroad, as well as diversification in the activities
of the organic operators.

Canada exports a significant percentage of its domestically
produced certified organic food, while importing most of the
processed organic food from the US and Europe. In 2008, it
was estimated that Canada imported around 74% of all retail
organic products from the United States.12 This accounted for
50% of all organic products exported by the US in 2013 while
Canada’s organic exports to the US only make up 4% of US
imports.13 The US is an important market for Canada’s organic
product exports which were valued, at more than $500 million
CAD in 2013.14 The US imports 42% of Canada’s organic
exports, which mainly consist of minimally processed organic
foods such as produce, grains, and seeds. The majority of the
remaining exports are destined for the EU and Japan.
Canada’s five equivalency agreements facilitate the export of
Canadian organic foods abroad. Canada signed an equivalency arrangement with the US in 2009 and with Europe in
2011 respectively. The European Commission and the government of Canada are seeking to expand the scope of the
current arrangement, while Canada and Japan announced an
equivalency arrangement for organic products in September
2014. Canada is also actively exploring equivalency arrangements with Mexico and South Korea to strategically broaden
into markets with strong demand and historic trade ties with
Canada. When these equivalency agreements are signed, certified Canadian organic foods will have access to over 95% of the
world’s organic market.15
Canadian organic food regulations continue to be amended in
response to changes in regulatory requirements of importers
and the motivation to make the regulations governing the food
system as streamlined and efficient as possible to insure food
safety, food quality and maintain high food standards. Canada
is in the midst of a major overhaul of its regulatory and food
safety systems as well as food labelling and nutrition information. The CFIA consulted widely in 2014 on a new comprehensive food traceability and safety rule under the ‘safe food
for Canadians regulations’. This effort has some implications
for certified organic foods in Canada, as the scope of the new
regulations will affect nearly all food imported, sold, traded
or exported from Canada. The phase-in began in 2015 and
will continue until 2018. The new laws will consolidate and
streamline a multitude of pre-existing food and agriculture
regulations into one piece of legislation, including the previously distinct organic products regulations. The rules governing organic certification and labelling will remain substantively
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the same, however it is expected that the new regulations will
broaden the scope of the Canada Organic Regime to include
organic aquaculture, based on the new aquaculture standards.
This will provide organic aquaculture products with access
to the ‘Canada Organic’ logo but may also limit the import
of certain products not certified to Canada’s requirements.
Through streamlining and harmonizing policies covering Canadian grown organic foods, the global market for Canadian
certified organic foods continues to expand.

S u mmary
The continued increase in consumer demand for certified
organic foods paired with a robust regulatory framework facilitate growth and diversification of the Canadian certified
organic food sector. Before the mid-1990s, organic food was
considered just another ‘food fad’ by sceptics of organic agricultural techniques who questioned the nutrition claims attributed to organically grown foods, and why anyone would
pay a premium price for what appeared to be on the surface,
products with similar attributes to conventionally produced
foods. Though these questions are still posed by critics of
organic methods, and by those who question the validity of
label claims, the market for Canadian certified organic products continues to expand to meet rising consumer demand
both home and abroad.

Lisa F. Clark
Department of Agricultural and Resource Economics,
University of Saskatchewan, Saskatoon, SK
(*Corresponding author email: lisa.clark@usask.ca)
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on the

Canadian Dairy Industry

Text by Art Hill

I developed a love for the dairy industry growing up on my parents’
dairy farm on Manitoulin Island. We started shipping cream in 1961
when I was five. My parents were grateful when the Ontario Milk Marketing
Board (OMMB) was formed in 1966 and soon thereafter they received market
sharing quota and began shipping milk to a local creamery. Along with
thousands of farmers across Canada they became the beneficiaries of a stable
pricing and policy environment associated with milk supply management.
Since that time, the OMMB became the Dairy Farmers of Ontario (DFO),
and dairy policies have taken many twists and turns. Recent new challenges
are Canada’s participation in the Comprehensive Economic and Trade
Agreement (CETA) and the Trans-Pacific Partnership. DFC (Dairy Farmers
of Canada)1 estimate that the CETA agreement will allow access to additional
cheese imports equivalent to 4% of the Canadian cheese market or about 32%
of the Canadian fine cheese market. This is certainly substantial but other
market forces such as imported dairy proteins in the form of protein powders
are also challenging the dairy status quo.
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In this article I make some
tentative suggestions that may help
the industry adjust to changing
international and domestic market
conditions. My comments are biased
toward the cheese sector because
that’s what I know best, but it is also
the sector most affected by CETA.

Size Matters

DFC estimate that the CETA agreement will allow access to
additional cheese imports equivalent to 4% of the Canadian
cheese market or about 32% of the Canadian fine cheese
market. This is certainly substantial but other market forces
such as imported dairy proteins in the form of protein powders
are also challenging the dairy status quo.

It’s instructive at the outset to
understand
the
structure
of
the Canadian cheese industry in historical
perspective. Canadian Cheddar exports to the
UK were a major economic driver in Canada
beginning around 1860 and peaking at 79 M Kg
in 1918. For comparison, total cheese exports
and imports in 2014 were 8.6 and 24.4 M Kg2,
respectively. With the beginning of mechanization
and the decline of Cheddar exports during 1920
– 1950, the industry underwent consolidation
and diversification to produce more varieties for
domestic markets. Consolidation continued into
the late 1900s, but with simultaneous emergence
of small plants filling niche markets for artisan,
organic, raw, local, and ethnic cheeses, and also
a steady growth in quantity and diversity of
fermented milk products. How many Canadians
heard of Haloumi cheese or Greek yoghurt
before 2000?
Move forward to 2016 and Canadian
supermarkets now have a wide assortment
of yogurts and at least two cheese cases. The

premium or fine cheese case includes imports,
specialty cheeses from medium and large cheese
companies, and terroir rich products of local and
artisan cheese makers. The economy or industrial
cheese case contains 450 g bars of Cheddar and
Americanized versions of mozzarella which
frequently contain liquid or dried milk protein
concentrates (MPCs). We’ll come back to MPCs,
but for now please don’t assume MPCs mean
poor quality. Also in the economy case and
more so on pizzas are non-standardized cheeseproducts that contain non-dairy ingredients such
as starch or do not meet the federally prescribed
minimum content of fresh milk.
This view of the current dairy cases in historical
perspective suggests that any consideration
of how to support the cheese industry needs
to understand and address the needs of the
different sectors, namely: (1) microdairies
(<10 employees); (2) small companies (<30
employees); (3) medium and large companies;
and (4) extra-large and mostly international
companies. This sense of scale is important.
Sometimes amidst the buzz about local, artisan,
organic (add your favourite descriptor) products,
we overlook which sector processes most of the
milk. In 2014, four companies – Saputo, Agropur
Co-op, Kraft Canada, and Parmalat Canada –
had a combined cheese value share of 85%.3 Most
of the rest of the milk is processed by medium
and large companies and a relatively negligible
amount by very small micro-processors. That’s
not to minimize the importance of an expanded
microdairy sector (more on this below), but
even if all the expansion was for new markets it
would not replace the cheese markets that may
be displaced by CETA.

Direct Financial Support
The former Conservative government proposed
to compensate farmers with $3.9 B for income
support and loss of quota value due to CETA.4 In
my view this approach at best would be partial
and temporary relief for a long-term problem.
That problem fundamentally is that it costs
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more, to make cheese in Canada than it does in
Europe, not to mention European farm subsidies.
Accordingly if ROI to farmers is to remain
unchanged by CETA and other factors, one
or more of the following will be necessary: (1)
improved production efficiencies; (2) improved
processing efficiencies; and (3) more added
value and less price-sensitive dairy products.
Accordingly, if the new Liberal government
decides to provide direct financial support it
should be used to incentivise product innovation
to diversify and grow the domestic market for
value added Canadian dairy products, and
process innovations to enhance cost efficiency,
quality, shelf life, and safety of Canadian dairy
products.

Facilitative Policies and Regulations
Production Efficiency. Unfortunately, increased
competition for the domestic market will bring
pressure to lower the price of raw milk, which in
turn will make smaller and remote dairy farms
less economical. One way to ease the transition to
more economical farms is to use public funding
to gradually purchase small and remote dairy
farms as they become available by attrition and
distribute the quota to larger and better located
operations.
Microdairies. A major goal and benefit of
supply management has always been to protect
family farms. A strategy to help do that is to
help dairy farms transition to micro-processors
including farmstead processors, and farmer
co-ops. Any dairy product including fluid milk
(maybe unhomogenized, grass fed, organic...)
could be produced, but ice cream, and cheese
and other fermented dairy products are most
likely to be successful. The principal value added
components are unique artisan products with
their associated terroir, and increasing preference
for local products. For example, in tourist areas
such as northern Ontario, microdairies could
take advantage of efficiencies associated with
seasonal milk production, producing more
fresh cheeses such as Cheddar curds and cottage
cheese, and soft ripened cheeses in the spring
and summer, and firm ripened cheese in the fall.
Of course, the by-products of cheese are cream,
which can be converted to butter or ice cream,
and whey, which can be fed to nearby livestock.
If that scenario sounds familiar, you’re
probably old. If it sounds unrealistic, consider
this anecdotal example. Manitoulin Island in
northern Lake Huron (my childhood home)
with a permanent population of 12,600, hosts
at least four micro meat processing operations
and two microbreweries with a third on the way,

but there are no dairies and some of the milk is
trucked 200 km to Sudbury. Why not cheese?
Why not grass-fed probiotic yogurt and cultured
butter? Consider also that while dairy operations
are relatively more complex, turnkey micro
processing systems and digital logistical support
are readily available. Having said that, growth of
the microdairy processing sector will depend on:
(1) a flexible policy environment; (2) education
and training, especially in the areas of safety,
quality, and business management; (3) technical
support similar to extensions programs formerly
delivered by provincial ministries of agriculture;
and (4) product development facilities for scale
up and short term incubation.
Regarding the policy environment, while
acknowledging the need for proper risk
assessment for particular operations, plant
design, and safety management systems, policies
should be as flexible as possible to facilitate
easy entrance into the microdairy industry.
For example, current regulations require any
dairy that receives raw milk, no matter how
small, to construct a milk truck receiving bay.
Fortunately as the value of micro-processors to
local economies becomes more evident, policies
are becoming more flexible.
‘Contraband Ingredients.’ Let’s take another
look in the economy cheese case. What you
see there are high-volume, price-sensitive
items supplied mostly by highly competitive
companies in the extra-large category. These
products mostly do not compete directly with
imports and will probably not be greatly affected
by CETA and TPP. From the farmer perspective
the continuing challenge in this high volume
category is to reduce the use of imported protein
(SMP, MPC). That may be achieved by lower
milk prices, and perhaps by increased processing
efficiencies and formulation flexibility.
For example, I have seen research projects
rejected because they proposed processing
innovations that would increase the retention
of whey proteins in cheese. That was perceived
negatively because it would increase cheese yield
efficiency, that is, more cheese per liter of milk.
That backwards thinking is the reason we have
regulations limiting the amount of dried dairy
ingredients and the amount of whey protein that
can be included in cheese.5 In contrast, it seems
reasonable to present skim milk powder (SMP),
MPCs, and whey protein concentrates (WPCs)
as nutritionally and structurally functional BlueCow dairy ingredients, provided, of course, that
they’re produced from Canadian milk and the
resulting products are of good quality.
In this regard, in an unpublished experiment

In 2014, four
companies – Saputo,
Agropur Co-op,
Kraft Canada, and
Parmalat Canada –
had a combined
cheese value
share of

85 per cent.
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in our lab, we made Cheddar cheese from skim
milk powder reconstituted in water and fresh
cream; Agriculture Canada cheese graders were
able to detect the difference in young cheese,
but not after six months of aging. It seems odd
that this cheese made with 100% Canadian
milk would not be legal under Food and Drug
Regulation B.08.033 (1) [S]. Further, recent work
in our lab6 demonstrated that we can make
quality cheese using recombined cream made by
emulsifying butter with whey proteins. Among
other potential applications, the recombined
cream can be used as a carrier for fat soluble
nutrients such as Vitamin D and Omega-3 fatty
acids. Unfortunately, at the moment, this process
would require a change or exemption to F & D
Regulation B.08.033 (1) [S] because recombined
cream is not cream.

New Products and Ingredients
One of the challenges of CETA is that it will
further restrict the use of European cheese
identities, so cheese names such as Gorgonzola,
Feta, and Munster will no longer be used by
Canadian cheese makers. In discussions with
cheese makers, one suggested strategy was to
focus on developing new varieties or identifiable
ethnic properties. So, in my view, if there is
public money to be invested in meeting the
CETA challenge, some should be spent on
marketing to help the industry determine the
types of products most likely to: (1) successfully
compete directly with European imports; (2)
open up new domestic markets; or (3) open up
new international markets. The following are
some ideas for starters.
Cheese. In my view the categories of cheese
varieties most likely to succeed in Canada
include: (1) Soft mold ripened cheese, particularly
mould ripened lactic varieties such as Valençay
and Chaource; (2) Fresh lactic cheeses such as
cottage cheese; (3) Ethnic cheeses including
grilling cheeses, which are really ‘hot’ right now;
and (4) Processed cheese. Yes, I said processed
cheese; I think a line of rich-textured, fullflavoured processed cheese slices and spreads
could be successful.
Cheese making kits to promote simple cheese
making in homes and restaurants would raise
awareness of cheese making and encourage
consumers to pay more attention to the cheese
case in the supermarket.
Fermentations will certainly be a fruitful
area of development for the foreseeable future,
including traditional fermented products from
other countries, probiotics, bioactives and so
on. Dairy fermentations is the research area for
40
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the recently filled Dairy Farmers of Ontario
Research Chair in Dairy Microbiology. This
Chair is integrating well into a large group at
Guelph working on gut health and generating
knowledge to support the health benefits of good
microbes.
Nutritional
functionalities
and
nutraceuticals. In this area I think it’s
important to continue the type of research and
communication that the DFC and provincial
agencies are doing to identify and promote
nutritionally functional components inherent
in milk. For example, grass-fed milk contains
higher levels of omega and rumenic fatty acids.
Grass-fed. Speaking of grass fed, my animal
science colleagues may think I’m dreaming
in technicolor, but I wonder if some of the
thousands of abandoned farmsteads in the near
north regions of Canada could be reclaimed as
grazing land for seasonal production of grassfed milk and milk products for the seasonal
tourist market. Imagine a herd of dual purpose
cattle managed a lot like a traditional beef
operation, with most cows calving in the spring.
Steers are sold as grass-fed beef at the local meat
co-op. The high fat milk is standardized and
pasteurized and the excess cream is converted to
ice cream. Can you feel the terroir? Even better,
the grass-fed beef and milk products both have
increased levels of polyunsaturated and rumenic
fatty acids. And, with a little help from climate
change, the grazing season in these regions may
get longer.
Milk fractions and dairy derived
ingredients. This high value added category
includes everything from milk fat and milk
fat fractions to MPCs and WPCs, to Alphalactalbumin enriched isolates, to lysozyme etc.
Economies of scale generally put these products,
especially dried products in the domain of larger
companies, but I want to cite one example to
illustrate that even small companies may benefit
from separation processes.
One of our PhD candidates at Guelph, Isis
Renhe, is using microfiltration to separate whey
proteins, which are normally lost in cheese whey,
from caseins, which are the principal proteins
in cheese. To illustrate how this could be useful,
consider cottage cheese making which produces
highly acidic whey which has little value because
acid whey proteins have poor functionality.
Microfiltration could be used to remove most
of the whey proteins before cheese making, thus
preserving their functionality for a wide range
of uses. It gets better because microfiltration
is not sensitive to economies of scale, meaning
that it’s economical to use in small operations.

So, a large processor may choose to convert the
whey protein fraction to a protein powder, while
a small processor may choose to convert it to
ricotta cheese or blend it with cream to make
mascarpone.

Education, Training, and Technical Services
I would be remiss in any discussion of the future of
the Canadian industry to not remind stakeholders
that there is a dearth of education, training and
technical support. Several universities (Laval,
Guelph, Manitoba and maybe others offer some
dairy content as part of Food Science programs.
Cheese short courses are offered annually at the
University of Guelph and the Centre D’expertise
Fromagère du Québec, and occasionally at other
centres. A really positive development is the
Cheesemaker Skills Development project led by
the Ontario Dairy Council (ODC). This project
is measuring the demand for cheesemakers in
Ontario and determining the types of training
required. Here in Guelph we’re developing a
Cheese Technology Education and Training
program consisting of a series of online and
hands-on training modules. We’re also planning
a pilot plant upgrade to obtain a provincial
license to process dairy products. This will allow
us to scale up new products and processes, and
host short term incubation projects.

Summary
Economic and political developments such as
CETA, TPP, non-standardized dairy products,
and import of dairy ingredients are challenging
the Canadian dairy industry. While structural

changes to the supply management system
are probably necessary, this article suggests
more modest strategies that I believe can be
implemented with or without major changes
to producer quota policies. In my view, the key
words are diversity and flexibility. Smaller or
remote family farms pressured by lower raw
milk prices, which I think are inevitable, could
diversify to form farmstead microdairies or
larger dairy co-ops. Larger companies would
benefit from a systematic review of legislation to
identify and remove redundant regulations such
as many food composition and quality standards
that are expensive to enforce and inhibit
process and product development. For example,
legislation limiting the amount of whey proteins
in cheese makes it impossible to optimize yield
efficiency for some cheeses. Finally, the industry,
especially smaller manufactures, really needs
technical support and training; we can do much
of that economically via online programs and
social media.
Art Hill is Chair, Department of Food Science,
University of Guelph, Guelph, ON.
(*Corresponding author email: arhill@uoguelph.ca)

The key words are diversity
and flexibility. Smaller
or remote family farms
pressured by lower
raw milk prices, which
I think are inevitable,
could diversify to form
farmstead microdairies or
larger dairy co-ops.
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Checkout

how do you chooSe thoSe coMpanieS you
will endorSe?
I am passionate about a lot of things besides
hockey and nutrition is one of them. When a brand
like Maple Leaf approaches me, I am careful to
consider if it fits into my beliefs and Maple Leaf
certainly does. I am working toward a career in the
medical/clinical field and nutrition is important to
me, not just as an athlete, but as a professional.
Protein is a major issue among young athletes
and particularly young female athletes. I know
that Maple Leaf is selling product, but they are
also giving knowledge and that knowledge is very
valuable. I am really proud of the extension of my
relationship with them as they seek to not just sell,
but inform.

hayley

Wickenheiser
chaMpion canad ian h ockey p lay er ta l kS
Bran d valueS and life after t ea M c a na da
Text by Theresa Rogers

we’re Seeing a gloBal health and wellneSS
trend that iS fuelling conSuMer deMand for
cleaner laBelS and leSS proceSSing. how
iMportant iS the right fuel?
It is exciting that consumer demand is driving
these changes. We vote every day with our wallets
about what we really want and I think this is a great
example of a grassroots movement. It’s awesome.

you have a teenage Son. how can we
encourage children to eat healthy?
First and foremost, set the example! Secondly, keep
an open communication about food which focuses
on nutrients, not just filling the seemingly empty pit
of a teenage boy’s stomach!

where do you find inSpiration?
In Canada, when you talk sports, hockey is king. And in hockey,
five-time Olympic medalist Hayley Wickenheiser is queen. A dedicated and
determined hockey player, leader and mother, Wickenheiser has been named
number 20 of the Top 25 Toughest Athletes in the World by Sports Illustrated
and is among the Globe and Mail’s “Power 50” influencers in sport. Most
recently, QMI Agency named her among the top 10 “Greatest Female Athletes
in the History of Sports.”
In 2011, she was appointed to the Order of Canada and most recently,
inducted to Canada’s Walk of Fame.
Wickenheiser’s passion for sport is matched by her desire to give back to
the community in her work with many organizations including her own – the
annual World Female Hockey Festival (Wickfest) – the largest all-girl hockey
tournament in the world. Girls left the last tournament, held in Calgary in
November, with positive hockey experiences, new friends and leadership and
life skills.
An important topic at Wickfest is proper nutrition, and as a spokesperson
for Maple Leaf Foods as well as Gatorade Canada, it all comes together.
“As our leaders of tomorrow, it’s my hope the girls are leaving Wickfest
feeling empowered and inspired,” says Wickenheiser, who is pursuing her
BSc at the University of Calgary. “I am proud of every single participant for
choosing an active and healthy lifestyle, and proud to support their futures.”
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You have to find it within yourself because if you
constantly seek it outwardly, sooner or later the
well will run dry. That’s not to say that I don’t find
a lot of people inspirational – i.e. Nelson Mandela,
Roberta Bondar, Grace Bowen (my young friend
who passed of cancer last year). People are
amazing.

if you weren't a hockey player, what would
you Be doing?
For sure something in medicine.

i got into thiS Sport BecauSe…
I didn’t know I “shouldn’t” and because I had to
constantly burn energy moving or I would have
driven my parents crazy. I still did sometimes.

what i love aBout thiS Sport iS…
It is constantly different and constantly evolving.
No shift is the same. No training moment is the
same. No game is the same.

Sunflower Oil
A non-GMO oil ideal for
product formulations
Mid Oleic and High Oleic Sunflower Oil
• superior stability and extended shelf-life
• a longer fry-life than other oils
1

• a light, neutral taste, offering a clean
flavour profile
• heart health benefits — trans fat free
and an excellent source of Vitamin E

AD

Watch our VIDEO

Find out why so many food manufacturers have
switched to sunflower oil.

Call one of the following suppliers to determine which
sunflower oil is right for your application:
ADM
800-637-5843

Buy USA Sunflower Oil | SunflowerNSA.com

Bunge Oils
800-361-3043
Caldic Canada Inc.
800-263-1939
Cargill
800-263-5573

NuSun® is a registered trademark of the National Sunflower Association.
1. Fry study conducted by Cargill, spring 2009.

C.P. Vegetable Oil Inc.
800-431-3731

Fazio Foods
International Ltd.
604-253-2668
Hubbert’s Industries Ltd.
905-791-0101
LV Lomas Ltd.
800-575-3382
Northern Alliance
Commodities
519-979-3800

Sager Food Products Inc.
514-643-4887
Saporito Foods
905-944-0505
TAKTIK Marketing
514-389-2553
Trade Organics USA, LLC
888-210-2599

