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Against the Current
Genetically modified foods are always a hot topic.
Competing factors like a growing world population and a
warming climate may necessitate help like this from science to
create a sustainable food supply. At the same time, consumers are
becoming more informed about where their food comes from and
what goes into producing it and they have become increasingly
wary of many GM foods.
Until now, no GM food animal had been approved for
consumption in Canada. The AquAdvantage Salmon is the first.
It received final approval from Health Canada May 19, 2016. It
was approved by the FDA last November.
A press release from Health Canada says it and the Canadian
Food Inspection Agency have completed thorough and rigorous
scientific reviews of AquAdvantage Salmon for food and livestock
feed use and determined that it is as safe and nutritious for
humans and livestock as conventional salmon.
The AquAdvantage Salmon was developed by AquaBounty
Technologies Inc. (AquaBounty Technologies’ largest shareholder
is Intrexon Corporation, a synthetic biology company with
interests in medicine, food and agriculture, fuels and the
environment.) to promote rapid growth during early life. This
was achieved by introducing a growth hormone gene from the
Chinook salmon to an Atlantic salmon.
GM foods that have been approved by Health Canada have
been consumed in Canada for many years. Changes to the genes
of plants and animals can improve food quality and production
– for instance by reducing the need for pesticides, making crops
resistant to drought, preventing bruising, or allowing foods to be
grown more quickly – but it’s been such a hot button issue for
consumers despite the advantages that I’m surprised companies

are still willing to swim against the current of consumer disdain
and jump through the hoops of regulatory bodies. Obviously the
payoff of making it to the end, of having a product approved,
can be lucrative. AquaBounty says it is focused on improving
productivity in commercial aquaculture, a $157 billion industry
and the fastest-growing segment of the worldwide food industry.
“We look forward to bringing our nutritious salmon to
consumers to enjoy in an environmentally responsible manner
without damaging and exploiting the oceans, with the assurance it
is as safe and healthy as the Atlantic salmon they are eating now,”
Ronald L. Stotish, PhD, Chief Executive Officer of AquaBounty,
said in a release.
The salmon will not be labelled as GM, something many
consumer groups are fighting for. Health Canada requires labelling
for food products, including genetically modified foods, where
clear, scientifically established health risks or significant changes
to the nutritional qualities of the food have been identified and
can be mitigated through labelling, such as with an allergen, for
example. In this case, given that no health and safety concerns
were identified, there are no special labelling requirements.
The AquAdvantage Salmon won’t be available right away. Dave
Conley, Director of Corporate Communications, says it will be
more than a year and in limited quantity. The company’s Panama
facility can only produce about 100 tonnes whereas the global
salmon farming industry produced 2.5 million tonnes in 2014.
Clearly there are advantages to breeding an animal like this, for
both consumers and business. There may be disadvantages too,
but they haven’t yet been identified. We’ll see what consumers say.

Sincerely
Theresa Rogers

Canadian Food Insights www.canadianfoodinsights.com
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Letter from the
Editor-In-Chief
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Michael T. Nickerson, Ph.D., P.Ag.
Sa s k atc h e w a n M i n i s t r y o f A g r i c u l t u r e
Research Chair
(Protein Quality and Utilization)

Farm to fork,
coast to coast and
around the world

Department of Food and Bioproduct Sciences
University of Saskatchewan

Welcome everyone to another issue of Canadian
Food Insights, just in time to start the summer. It’s been
another exciting quarter across the Canadian food and
beverage sector, with success stories spanning the country.
In this issue, our review articles celebrate the International
Year of Pulses, with three pulse-related articles. The first
is entitled ‘What’s pulse-ible when it comes to extruded
products?’ highlighting the nutritional benefits of pulse
flours and fractions in extruded snacks and cereals. The
second is entitled, ‘Processing pulses to enhance bioactive
and anti-nutritional attributes’, which looks at how
cooking and processing can influence the composition of
these compounds. The third review is entitled, ‘Fermenting
pulses for improved nutrition and functionality’, which
takes a look at how fermentation can be used as a tool
to enhance the value of pulses and their fractions. Sara’s
back with another Regulatory Arena, focusing on natural
health products regulations and guidelines for industry

to help you better understand your products. The issue
also highlights trends in ethnic foods and flavours across
the country in our Mintel Intel section, a growing agrifood value sector within Saskatchewan and trends with
Millennials. So fire up the BBQ, sit back with a cold
one and be prepared to become immersed with exciting
innovations and developments only Canada can offer.

Sincerely
Michael T. Nickerson

The right opportunities and a clear strategy are essential
to compete in today’s marketplace. We can help you stay
ahead of the competition.
© 2016 PricewaterhouseCoopers LLP. an Ontario limited liability partnership. All rights reserved. 4895-16
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Food and Beverage Ontario’s Norm
Beal fights misconceptions about food
sector employment opportunities
yY o u Tt h e m Pp l o y m e n Tt i n i Tt i AatT i v e Aa i m s Tt o i n v i g o r AatT e s e CctT o r
Text by Kelly Townsend
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A job in the food and beverage industry is often far from recent
graduates’ minds when starting their career. Many don’t realize that an
interest in science, marketing or engineering can lead to several fulfilling and
sustainable possibilities. Norm Beal, CEO, Food and Beverage Ontario (FBO), is
part of a new initiative to challenge that viewpoint.
“Taste Your Future was born out of [the need] to try and drive new and young
Canadians into all of the interesting career opportunities that are in our industry,”
he says.
Beal is a founding member of Food and Beverage Ontario, which was conceived
as the Alliance of Ontario Food Processors in 2003. As President and Founder of
Peninsula Ridge Estates Winery, Beal is well versed in Ontario’s food and beverage
processing sector and has seen FBO’s evolution firsthand, including its growth
to more than 200 members. He has served as Chair of FBO’s board of directors
and has now taken on the role of CEO. The organization’s goals revolve around
fostering technological innovation, promoting employment opportunities and
driving local economies.
In 2013, when the organization began its transition to becoming Food and
Beverage Ontario, it undertook a massive consultation process, overseen by
more than 100 industry professionals, to identify the top five problems facing the
industry. A top priority soon became tackling the sector’s aging workforce.
“I think we’ve been remiss in selling the industry over the course of the last
decade or two and people have misconceptions about the kind of jobs that are in
the sector,” says Beal, who was Chair of the Board during the consultation process.
The timing was perfect. Ontario Premier Kathleen Wynne has challenged the
province’s agricultural industry to create 120,000
new jobs by 2020, with the expectation that 60,000
will come from the food and beverage processing
sector.
Beal says there is no lack of opportunities
for young people to get involved. In Ontario
alone, there are 140 programs at 22 colleges, 24
programs at seven universities, as well as co-op

food
events
2016

and apprenticeship opportunities. Over the
next several years, Beal says the demand for
new hires out of college and university will
increase 10 to 20 per cent.
The new demographic may change the
industry. “Younger generations are much
more interested in where their food comes
from and they’re very supportive of the local
food movement,” Beal says.
Taste Your Future officially launched
March 2016, and Beal says the response has
been overwhelming. A workshop held that
month welcomed more than 70 attendees
from both the sector and education
programs, and was very well received. “This
is something that has to have long-term
sustainability and that’s what we’re really
building into the model now.”

Market research firm Canadean’s latest long-term beverage predictions
highlight the increasing importance of emerging markets. By 2021, Asia
is predicted to contribute two-thirds of global incremental beverage
consumption, with China alone responsible for one-third of the
additional volume.
Latin America is expected to achieve the second-highest incremental
volume growth behind Asia, with Brazil the key contributor to the
regional increase. The
the growing importance of the emerging Middle
East
east and North Africa markets is strongly highlighted by a forecast
incremental volume increase, which is anticipated to be three times
that of North America, propelled by burgeoning population growth
and demand for soft drinks. The
the increasing contribution of Africa to
the global commercial beverage market can also be evidenced in a
predicted volume increment by 2021 that is expected to be double that
of eastern Europe’s.
europe’s.
Of the top 10 highest volume markets in 2021, Canadean anticipates
that only three developed markets (the U.S.,
u.s., Japan and Germany) will
feature in the ranking. In 2000, the U.S.
u.s. and western Europe
europe together
accounted for nearly one-third of global commercial beverage
consumption, but by 2021 their combined share will have shrunk to 18%.
In terms of the top 10 incremental volume providers by 2021, China
and India will dominate, followed by Brazil. With
with the exceptions of
the U.S.,
u.s., Saudi
saudi Arabia and Mexico in sixth, eighth and ninth positions
respectively, all other markets in this group (Indonesia, Pakistan,
Thailand
thailand and Vietnam) are Asian. Soft
soft drinks, particularly packaged
water and bulk/home and office delivery (HOD)
(HOd) water, will be the
primary driver of incremental volume growth across all these markets,
underscoring not only the growing global health trend, but also the
opportunities offered by the lack of good quality tap water in many
emerging markets.
“Expansion
“expansion is not without its challenges,” says Antonella Reda,
reda,
Product Development
development Manager at Canadean. “Producers will need to
continue to invest in infrastructure and distribution efficiencies in order
to retain profitability, particularly in poorer and slowing economies,
and markets beset by political upheaval and/or legislative challenges.
Continued investment in development of innovative drinks and valueadded propositions that respond to changing consumer lifestyles and
demographic changes at both a global and local level, remain vital to
drive both volume and value growth.”

Online Beverage Industry Job
Board Launches

Branching out to the beverage industry, Christie Lohr, Founder
of Style Nine to Five and Beauty Nine to Five, and Jesse Bannister,
launch Bev Nine to Five, an online job board for Toronto and
Vancouver connecting beverage industry experts with the finest
companies and the dream jobs they serve up.
Extending the Nine to Five brand to other industries aside
from fashion and beauty has been a long-term goal for Lohr, but
she knew that the right, knowledgeable partner was needed to
broaden her vision. With the growing popularity of small wineries,
start-up craft breweries and unique spirits brands, the timing and
collaboration could not have been better. Development of their
new project started in early 2016.
Bannister’s knowledge and expertise in the beverage industry
includes creating Huxley Supply Co., a sales and distribution
agency for craft beverage brands in B.C., and investing in unique
and up-and-coming beverage start-ups.
Hopeful job seekers can expect to find beer, wine, cider
and spirits job listings from notable and established beverage
companies, with positions ranging from brewers, sales
representatives and distribution managers to communications
and marketing specialists. Bev Nine to Five will provide innovative
online tools for beverage companies to easily target candidates in
the sea of job seekers, making it easier to find that right fit faster.
Jesse Bannister and Christie Lohr serve up dream jobs.

Canadian Food Insights www.canadianfoodinsights.com
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Planters Canada makes the move to peanut butter
iIcC o n i Cc b r Aa n d Aa i m s Tt o s TtaA n d o u Tt Ff r o m i Tt s Cc o m Pp e tT i tT o r s
Text by Kelly Townsend
From Tony the Tiger to Buzz the Bee, the right mascot can be
an essential part of creating lasting brand recognition for any food
product. It was with this in mind that Planters Canada, owned by
Johnvince Foods, launched its new peanut butter product with a
focus on its iconic, monocled, Mr. Peanut.
“It’s never been launched before in Canada,” says Don Lock,
Vice President Sales & Marketing at Johnvince Foods, explaining
that the U.S. Planters brand launched a peanut butter in 2011. “The
formulations are not linked together, they’re totally different.”
The company says compared to its Canadian competitors,
Planters Canada peanut butter has a higher amount of peanuts,
resulting in a lower concentration of sugar and other ingredients.
“It was important that we launch something that would resonate,
‘peanuts first,’” Lock says. “We created a formula that we thought
would work best with Planters.”
The reception, Lock says, has been positive, with customers
remarking that the taste is “exactly what they’d expected,” and
noting that the move to peanut butter is a no-brainer. “The
feedback we’re getting through our social media has just been
outstanding,” he says. “Everybody just loves it.”

Johnvince Foods purchased the
Planters brand from Hershey Canada in
the mid-90s, and while Kraft Foods owns
the American brand, Planters Canada
exists separately, with its own line of
products.
Since its purchase of Planters, Lock
says Johnvince Foods has seen the Planters
Canada brand grow extensively. “Today, as
you see, we’re in peanut butters, confectionaries,”
says Lock. “All those never existed back in the day. From where we
bought it to today, it has grown substantially.”
The Planters brand is not the company’s only source of revenue.
As peanut sales have declined in the last three or four years, sales in
dried fruit and confectionary chocolate have helped the company
“balance things out.” Johnvince products are all distributed out of
a 350,000-sq.ft. facility in Toronto.
Lock says the company will continue to focus on Planters. “We
have some other regional brands... Planters, by far, is our flagship
brand.”

Research CHeFs
reseArCH
Chefs AssOCIAtION
Association PuBLIsHes
Publishes Textbook
textBOOk

the research
The
Research Chefs Association (rCA)
(RCA) published its first comprehensive textbook, Culinology: the Intersection of
Culinary Art and Food Science, to support professionals and students who want to take their careers to the next
level.
How does a food item go from the kitchen under a chef’s guiding hand, to a new product on a supermarket
shelf? How does a new product developer produce food that won’t perish before it reaches the consumer? And
how does a chef who has mastered the most creative menu items take one and produce it for mass market
tastes? the
The answer is found in the study of culinology.
“Simply put, culinology helps us to understand how and why things happen to food,” explains Jeffrey
“simply
Cousminer, editor.
Editor. “By leading you through each step of new product development, this book will help you begin
thinking like a culinology professional by explaining what it really takes to bring a product to market.”
the
The book was published in February 2016 and is ideally suited for the culinary arts or food science student interested in learning more about food
research and development through the study of culinology – the blending of culinary arts and the science of food.
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BBQ Trends and Flavours for Families
Walmart says Canadian parents love barbecuing but they often struggle to get their
kids to enjoy it, too. According to a survey commissioned by Walmart Canada,
98 per cent of parents with a BBQ enjoy barbecuing, but nearly half (47%) of kids
aged six to 11, dislike at least one aspect of foods cooked on the BBQ.
One in three (34%) parents report preparing a second meal when BBQ is on the
menu. It’s all about flavour.
• Special
Special sauces are the top way parents get kids to eat foods off of the BBQ (17%).
Sauces are a great way to add flavour, but rubs also give BBQ foods appealing
taste.
• It’s
It’s no surprise that grilled hamburgers are kids’ top pick for foods off the grill
(87%) with hot dogs coming in as a close second (81%) – but grilling has so
much to offer. Parents can serve up kid-friendly meals like the Canadian-meetsAsian inspired perfectly planked honey ginger salmon, veggie side dishes and
even cookies on the BBQ.
McCormick says 2016 will be all about incorporating smoky, spicy, tangy
flavours in new ways.
• Bold
Bold Brazilian Sauces – With all eyes on Brazil this summer, it’s time to discover
the country’s range of vibrant signature sauces – from fruity to fiery – that jack
up skewered meats.
• Brazen
Brazen Burger Rubs – Take rubs beyond steaks and ribs. Over-the-top burgers get
a knockout punch from flavourful spice rubs that create a caramelized outer layer.
• Savoury
Savoury “Steaks” – Prove your grill game with seasoned fruit and veggie “steaks.”
Marinate them, grill and load with bacon, toasted coconut, cheese, nuts and more
for surprising sides, shared apps and meatless mains.
• Heat
Heat + Tang + Smoke
– Fresh chilies paired
with tangy vinegars
and mustards offer
a daring flavour
contrast when fired
up with smoke.
• East
East Meets Grill –
Create zesty Asian
marinades
and
sauces on the fly with
a simple equation:
Sweet + Soy + Spice.
Just swap spices for
next-level Japanese,
Malaysian, Thai or
Korean flavours.

treNdy PIzzA
Trendy
Pizza IdeAs
Ideas deBut
Debut At
at
2016 PIzzA
Pizza exPO
Expo IN
in LAs
Las VeGAs
Vegas

Ardent Mills, a flour-milling and ingredient company
and provider of pizza flours, pizza mixes and custom
blends, joined more than 6,000 pizza industry
leaders at the 2016 International Pizza Expo
expo held
earlier this spring in Las Vegas.
“We see pizza dough as another great opportunity
“we
when it comes to innovating pizza tastes and
textures,” says don
Don trouba,
Trouba, Marketing director.
Director. “At
the Pizza expo,
Expo, we offered samples of pizza made
with doughs that highlight the great nutrition and
complex flavours of different whole grain flours, like
ancient grains, ground rye and sprouted wheat. we
We
paired creative dough recipes with complementary
toppings that support different cuisines and culinary
styles. these
These pies also fall in line with eating styles
diners want right now: simple, clean ingredients,
better health, heartiness, unique flavour profiles and
some indulgence.”
Trends and samples featured at the show
trends
included:
• Rye
Rye and Reuben Pizza with ground ryepumpernickel, quinoa and High Protein Flour crust
topped with pastrami, sauerkraut, swiss
Swiss cheese
and russian
Russian dressing.
• Sprouted
Sprouted Beets Pizza featuring crust made with
High Protein Flour and sprouted
Sprouted white
White spring
Spring
Whole wheat
whole
Wheat Flour and topped with candy cane
beets, roasted green onions, goat cheese, fig
reduction and béchamel sauce.
• Neapolitan
Neapolitan Style Funghi Pizza featuring Italian style
flour, white béchamel sauce, mixed mushrooms,
smoked mozzarella, Gruyère and thyme.
• Salad
S alad Pizza featuring High Protein Flour and red
quinoa.

Canadian Food Insights www.canadianfoodinsights.com
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Millennial Meal Preparation Habits

Millennials are
Shaping the

Future

of Fo d

While Millennials are less likely to prepare meals,
once they begin to establish their own families,
they do begin cooking more often at home.
When whipping up a dinner in the kitchen,
Millennials (the masters of convenience, ease
and speed), are more likely than others to opt
for partially homemade, heat-and-eat or readyto-eat meal solutions rather than cook from
scratch. In fact, according to FIVE, just 47% of
items consumed at dinner among Millennials
are completely homemade, compared to 60%
of items among non-Millennial meal preparers
being completely homemade.
Millennials are most likely to use the stovetop
to prepare dinner items and less likely to use the
microwave oven.
Millennials report that challenges to nightly
dinner preparation include a lack of menu ideas,
lack of ingredients on-hand and lack of time.
Not surprisingly, when Millennials do prepare
dinner they are most often motivated by real food
solutions that have fewer and simpler ingredients
and dynamic taste profiles, but they have to be
easy and quick. Millennials consume less meat/
protein products than non-Millennials and are
also more likely to follow a vegan/vegetarian diet.
Millennials are Redefining Health

Text by
Kathy Perrotta

Millennials (born between 1980 and 1995) are the second-largest demographic cohort in
Canada (representing almost a quarter of the Canadian population), but are quickly eclipsing Baby
Boomers in importance given their projected growth in terms of future spending power and rising
sphere of influence. Canadian Millennials are not a homogenous cohort, especially given the various
life stages they represent, from young singles to young parents and in-between. As they mature and age,
many of this group’s consumption habits, wants and desires will dictate the future of eating in Canada.
Millennials’ Approach to Three Square Meals a Day

Though the majority of Millennials’ meal occasions are sourced from home and are either consumed
in the home or carried from home, this cohort is also the most likely to eat out at foodservice outlets.
However, in year over year tracking from Ipsos FIVE, consumption rates outside the home are declining,
driven by reduced frequency of eating out during both dinner and snack occasions.
Two-thirds of Millennials’ consumption behaviour occurs at snack. Interestingly, Millennials are
more likely than other age group to report adoption of a mini-meal style of eating that includes eating
five to six small meals a day rather than focusing on the traditional three squares daily.
This robust snacking behaviour amongst Millennials has not only expanded the definition of a snack
beyond a solely in-the-moment indulgence but it has also shifted how long and how much Millennials
are eating during those traditional meal occasions.
Millennials Drive Personalization

Millennials increasingly report that they eat alone, cultivating their need for customizable options.
Foodservice outlets long ago identified Millennials’ need to order to exacting specifications. Even within
the Quick Service Restaurant (QSR) channel where combo menu meals offer value pricing, the majority
of food items (54%) are ordered outside a combo offer as reported in Ipsos Foodservice Monitor.
Millennials are more likely to report in FIVE that their food and beverage choices are driven by
dietary sensitivities and restrictions. However, these decisions are not necessarily medically driven but
rather reflect personal preferences. As such, Millennials are more likely to eat foods that are gluten-free,
organic, dairy-free, locally sourced/grown or organic.
12

|||

summer 2016

Canadian Food Insights

Millennials have a rising food IQ born from a
growing interest in health, increasing awareness
of personal dietary preferences and a quest to
understand the product story from point of origin
through the path to market. Fueling this growing
healthy food fixation is availability and easy access
to information.
Millennials are going online to make more
informed choices about what to eat and drink,
including how to prepare it, where to buy it or how
to get it delivered. According to Ipsos’ Canadian
Media Landscape Study for the period ending
December 31, 2014, Millennials spend about five
hours a day consuming media, led by watching,
browsing and social networking.
In the 2015 Ipsos FIVE Healthy Eating
Indicator, Millennials ranked the top variables
among 27 elements that are the most predictive
in defining healthy behaviour as follows: drinking
water, eating fresh fruits and vegetables, high fibre
intake, eating well-balanced meals, limiting sugar
intake, and eating less processed foods.
More than half of Canadians report that they
read the Nutrition Facts Table (NFt) regularly and,
among those, two-thirds say that this information
influences their decision to buy a product. While
the majority of Millennials also read the NFt, they
are more likely to identify Ingredient Label detail

as the most important variable impacting choice.
In tandem with taste preference and nutrient
intake, Millennials also indicate a growing interest
in deriving functional benefits from both foods
and ingredients that they eat and drink. They are
more often motivated to choose items that assist
with gut health, bone health, skin health, brain
health and insomnia, to name just a few. Google
Food Trends recently reported increased searches
for healthy ingredients like turmeric, apple cider
vinegar, avocado oil, bitter melon, and kefir.
Millennials are not a Homogeneous
Cohort

As the Millennial generation matures, their needs
will continue to fragment, particularly given
shifting life stages. As such, Millennials should
not be evaluated as a homogenous cohort. Rather,
to concisely evaluate habits, beliefs and practices
they need to be viewed in segments of Trailing
Millennials (20-25 years), Leading Millennials
without Kids (26-35) and Millennials with Kids
(26-35).
Millennials of all ages are gatherers of
information, especially to inform and curate their
abundance of choice. Greater access through
various digital technologies has opened doors
to this generation that previous generations of
consumers never had available. This access will
only expand in the future through technologies
that include wearable devices, app-connected
smart devices in the kitchen and numerous other
interactive platforms and tools.
Food and beverage manufacturers must now
act in a completely transparent way as modern
consumers, led by Millennials, are able to pinpoint
exactly what they want to eat and why.

47%

of items consumed at
dinner among Millennials
are completely homemade,
while

60%

of items among nonMillennial meal preparers
are completely homemade

Kathy Perrotta is a Vice-President, Marketing, Ipsos
Canada and leads the FIVE study. 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 in January 2013.

Kathy Perrotta is
Vice President, Ipsos Reid –
Canada Marketing East
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Western brands must adapt to a changing demographic landscape
Text by Joel Gregoire
The 2011 Census identified one in five
Canadians as being foreign-born. Statistics
Canada forecasts the share of foreign-born
Canadians to increase in the coming years as
immigration levels continue to outpace the
national birth rate. This will likely influence the
taste profiles of Canadians and their openness
to trying ethnic-inspired foods. For established
manufacturers in Canada, this means they need
to innovate to Canadians’ evolving preferences by
addressing the flavours and food types consumers
favour. Over half of Canadians (57%) agree that
they are more open to eating ethnic-inspired foods
now than they were a few years ago. This further
suggests that the evolving ethnic landscape is
having a profound effect on what Canadians eat.
Established manufacturers need to consider
that in Canada it can be difficult to position toptiered products to any one population segment.
This is a reflection of the overall population size
within Canada, which sits at just under 36 million
as of October 2015, well under America’s more
than 320 million. That said, manufacturers need to
account for both emerging growth opportunities
that may support trial and “buzz”, identified in
this report as being African and Southeast Asian
cuisines, while also looking to international foods
more commonly eaten. Consumer feedback
collected identifies Chinese (89% have eaten in
the past three months), Italian (84%) and Latin
American/Mexican foods (82%) as enjoying the
broadest levels of usage and consideration among
Canadians.
The challenge for manufacturers is to provide
food offerings that are seen as being both
authentic while also relatable and somewhat
familiar to maximize opportunity for trial among
Canadians. Only a third (33%) of consumers
agree that they prefer “Canadianized” versions
of ethnic-inspired foods (e.g. mild flavours
and familiar ingredients), yet a trip to an ethnic

14
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grocery store reveals a wonder of international
foods that are likely unfamiliar and less palatable
for most Canadians. Pig’s heart is one such
example. As such, the authenticity needs to be
tempered in certain instances when looking to
reach a mass audience.
One way to convey authenticity to consumers in
Canada is to look to packaging cues from foreign
brands. Two in five (39%) consumers see foreignbranded ethnic-inspired foods as more authentic.
Manufacturers, therefore, can look to incorporate
packaging cues from products made overseas
to increase the perception of authenticity. This
may include choosing appropriate colours (e.g.
red for Chinese Canadians), crafting copy using
foreign characters and mimicking imagery more
typically found on overseas products (e.g. simply
drawn cartoon characters are often prominently
featured on Chinese snacks).
Consumers see conventional mealtime
options as monotonous

Almost three quarters (72%) of Canadians agree
that they turn to ethnic-inspired foods to break
the monotony at mealtime. At 77%, moms are
more likely to agree with this statement. This
speaks to the broader role that ethnic-inspired
foods play in meal preparation among Canadians.
Canadians need help when it comes finding new
dinner options. The figure noted suggests that
they are becoming bored with ‘typical’ options,
but on the upside, mostly all food manufacturers
can infuse ethnic-inspired flavours into their meal
offerings in the form of sauces, seasonings, sides
and/or pre-prepared or semi pre-prepared meals.
Both established private label and name brands
have capitalized on the growing acceptance and
demand for ethnic-inspired foods. What they may
at times lack in perceived authenticity, they make
up for in accessibility and ease. The importance
of ease, however, should be tempered with other

Mintel
Intel

demands that supersede convenience when
considering ethnic-inspired foods. For instance,
36% of consumers agree that making ethnicinspired foods is intimidating while 40% prefer
to make their ethnic-inspired foods from scratch
(36%). Furthermore, only 13% of consumers cite
pre-prepared ethnic foods as being convenient
as a reason for eating ethnic-inspired foods and
at 36%, well under half of consumers show an
interest in pre-packaged ethnic-inspired meals
that only require heating, well behind seasoning
and sauces at 52%. This suggests that a significant
portion of the consumer base prefer to be involved
in the preparation process. After all, 73% indicate
that they like to experience other cultures through
food, which includes preparation. Considering
this, focusing on ease is less likely to resonate
with consumers compared with themes around
“exploration”.
The opportunities

While most companies have a strategy to
leverage ethnic-inspired flavours and/or cuisine
in expanding their product lines, the challenge
for companies is to figure out what consumer
demands or interests are not currently being
met. There are two notable opportunities when
looking across international cuisines. When
asked what foods consumers have not eaten but
are interested in trying, African foods rank first
with half (50%) of Canadians citing an interest
followed by Southeast Asian foods (e.g. Filipino),
which immigration statistics suggest is an area of
opportunity based on the high rate of newcomers
from the region. (Filipinos represented the fastestgrowing immigrant group between 2006 and
2011.)
With respect to African foods in particular, the
culinary landscape fits well with the top reason
consumers cite for eating ethnic-inspired foods,
which is exploring new flavours (63%). As also
mentioned, most consumers agree that they like
to experience other cultures through food (73%).
As noted through examples cited when discussing
usage and interest in specific ethnic foods, the
continent offers a panoply of foods, flavours and
cooking styles that are relatively unknown in
Canada as the data suggests with only a fifth of
Canadians claiming to have eaten African foods in
the three months leading to November 2015.
Foreign-born consumers are open to
ethnic-inspired foods

Foreign-born consumers show an interest in

MI

experiencing dishes across cultures other than
their own. Specifically, they are more likely to
agree that they like to experience other cultures
through food (81% vs 71% among those born
in Canada). Furthermore (and perhaps not
surprisingly) foreign-born consumers are also
significantly more likely to agree that they prefer
to make ethnic/international foods from scratch
(51% vs 37%) and see foreign brands as being
more authentic (45% vs 38%). While this points
to the added importance of authenticity for those
in this consumer segment, it does not mean the
foreign-born ethnic food enthusiasts are more
apt to shun convenience. This is suggested by
their equally stated interest in pre-packaged
ethnic-inspired meals that only require heating
(36%) as those born in Canada.
Foreign-born consumers are also less likely to
be prone to sticking to “the traditional”. When
asked what ethnic-inspired offerings they would
be interested in trying, these Canadians are more
likely to cite fusion foods that cross flavours from
different countries or regions (44% vs 37%).
Consumers in this segment are also more likely
to claim an interest in snack items with ethnic
flavours (42% vs 36%), which suggests having
a potentially broader flavour profile outside the
core meals occasions. Broadly, this also suggests
opportunities for retailers and manufacturers to
expose new and established Canadians to new
and perhaps less familiar flavours with those they
may be at ease with through fusion.

Ethnic-inspired foods –
have not tried but
interested in trying

What it means

18%

Canada’s population growth is and will continue
to rely on immigration. This will undoubtedly
continue to affect many aspects of Canadian
culture with food being no exception. Most
Canadians accept this change and are eating more
ethnic-inspired foods than they used to. These
foods are a means to explore other cultures, the
top reason Canadians cite for eating international
foods.

November 2015
Base: 2,000 internet users aged 18+

50%
African

44%

Southeast Asian

38%
Korean

35%
Caribbean

29%

Eastern European/Russian

22%
Greek

21%
Thai

Middle Eastern

17%
Japanese

11%
Italian

10%

Latin American/Mexican
Joel Gregoire is
Senior Food and Drink
Analyst at Mintel.

7%
Chinese

Source: Lightspeed GMI/Mintel
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Text by Theresa Rogers

The New Year started with what has been dubbed “The Ketchup Wars”, when a Facebook post
prompted a mess in the condiment aisles of grocery stores all over the country.
Seizing consumers’ appetite for “Canadian” ketchup, Primo Foods entered the fray, launching its
own product. Primo is best known for its pastas and sauces, offering about 400 different products. The
company is owned by Sun-Brite Canning Ltd. out of now-famous Leamington, ON, which also owns
the Unico brand. Unico’s 500 products mostly span cooking oils, tomatoes, beans, peas, fish, marinades
and rice.
“I think we’re going to get more and more of this discussion of Canadian-made products,” says John
Porco, COO, Unico Inc. and Primo Foods. “It’s important for the economy. We can’t allow these plants
to continue to shut down and move to the U.S. We have to support our brands. If we do that, people
will think twice about closing these facilities. They’re good jobs.”
Growth for the Sun-Brite set of companies has mostly been found through investments in efficiencies
and technologies, not acquisitions. It’s something owner Henry Iacobelli, President and Founder of
Sun-Brite, believes in strongly, says Porco. Originally from Italy, Iacobelli started the cannery with his
wife, Lina, in 1973. Next year will be Unico’s 100th anniversary while Primo is 60 years old. Porco says
the strength of the brands and the ownership’s traditional business mentality has served the company
well over the years.
Efficiency is important, he emphasizes, especially in Canada where the costs of being a mid-size
player are always challenging. Here, everything from listing costs to advertising to labour to marketing
boards can be prohibitive. Now, social media has levelled the playing field a bit.
“Social media and this whole movement toward Canadian-made, that’s our advantage, that’s our
angle, because really, we’re all-in.”

Let’s start with the launch of your newest product: ketchup. You’re on record as saying you
wanted to enter the category before but thought you’d “get killed”. How long have you been
looking into it?

Consumer appetite for healthy,
local and 100% Canadian is
good for business

Heinz was a great corporate local business with a great product so there was really no point in trying
to compete with that but once they got out of Leamington, we started a bit of thinking around it.
We noodled it for a while and then last year we launched a foodservice size, just for restaurant trade,
locally, and the reaction was very positive. We weren’t sure how to approach retail because retail is
a competitive segment. You’re dealing with big, national retailers so how would we be able to get in
there with things like listing requirements, but also how would we support it through marketing and
advertising? Although we had formulated a product we thought was
exceptional from a quality standpoint, when we saw the reaction to the
French’s ketchup issue and the fact that they were using Canadian paste
that was made with Canadian tomatoes, we thought, we’re actually more
Canadian in the respect that we buy Canadian tomatoes and process them
in our facility in Leamington, obviously our employees and most of our
ingredients are Canadian, our packaging; we’re really the Canadian brand.
We thought, ‘If Canadians really want a Canadian ketchup that’s 100 per
cent Canadian, we’ve got it!’ We expedited our plans and because we had a formula already in place, we
got a bottle lined up, we developed labels and within a short period of time, four to six weeks, we were
out in the market.

We thought, ‘If Canadians really
want a Canadian ketchup that’s 100
per cent Canadian, we’ve got it!’

Isn’t that fast for this industry?
Yes. The most important part is the formulation. You have to formulate a product that’s really good
quality and we pride ourselves on that in all our products. Here, we had the formulation in place, we
just had to push the button on the packaging and the labels but we turned it around really quickly.
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You mentioned the foodservice testing. Are
you still going to be selling it through those
channels?
Yes, we’re going full out on that. We have
restaurants in southwestern Ontario that are
using the ketchup in their restaurants.

Are you looking to grow that? A&W uses
French’s ketchup, now.
Yes, if we could, sure.

And which retailers are carrying the product?
It’s been literally a week (Editor’s Note: this
interview was conducted in April, 2016) but
there are many stores in southwestern Ontario,
in particular. There’s Remark in London and
Windsor. We have some Food Basics stores in
western Ontario and some FreshCo stores. In
the Toronto area, Longo’s is going to carry it,
Highland Farms, Coppa’s, Garden Basket, and
now we have some stores in Ottawa. We’re getting
some support. The product performs well. People
like it. Again, Heinz is a fantastic product. Ours
is different but people love the taste and the taste
profile comes across very well.

What will you be launching in terms of marketing and advertising?
In ketchup, obviously Heinz
has been around for a long
time. They’re part of a huge
multinational
organization;
we know what that’s all about.
French’s is owned by Reckitt
Benckiser out of the UK. They
have deep pockets so how do we market our
product against them? We try to do it through
our in-store activity. We do small-scale sampling
or take out advertising in local media. We’re very
selective as we don’t have the deep pockets that
these people have.

We’ve realized first and foremost you
have to have a good quality product.
We don’t compromise our quality.

What kind of market share are you striving for?
I couldn’t even give you an answer on that. Heinz
is so dominant I couldn’t even tell you. We’re just
trying to get it out there and let people try it and
hopefully they’ll come back and continue to ask
for it at the store level.

Who is your target consumer?
We’d say, ‘Canadian consumers that love ketchup,
give us a chance and see how it stacks up to what
you’re buying currently.’ At the end of the day,
the message is clear: Canadians have to support
Canadian-made products and not only on
ketchup. There’s pasta coming in from Turkey
and places like that that are undercutting us.
18
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With all of your cans?

Our tomato products are all out of southwestern
Ontario. We do all our canned products out of our
plants in Ontario. Our vegetable oil is Canadian
canola oil. The best way to support the Canadian
economy is to look for Canadian-made products.

Yes.

What is the alternative?
What that liner did was prevent any erosion and
corrosion that would affect the food. That’s why
the liner was invented in the first place. Now
there’s a different type of material that we’ll use.
Right now what you see inside is a white enamel.
That will be replaced with a clear lining that has
no paint so that’s where the benefit comes.

This has obviously come to the fore with this
issue but it’s a macro trend too where people
are wanting to eat local, know what’s in their
food, etc. How important is this to Canadian
consumers?
I think it’s very important and it’s gaining a lot of
momentum. We call ourselves Canadian but we
could also call ourselves local. We’re actually local
Canadian. I think it’s important from a consumer
standpoint. People are more concerned about
their health now than ever. Our government,
our CFIA, they’re very good at what they do and
they regulate what we do with our food products
but we’re not sure how some products are being
regulated in some of the countries they come
from... to me, when you’re putting something
in your body, you really need to know and
understand where it comes from.

Do you have a social media strategy? How does
that play here?

John Porco, COO, Unico Inc. and Primo Foods

important to us. Our ownership believes in it. We
have Primo but we also have a sister company
called Unico and both companies believe in the
same principles about quality. Our pasta is made
only with number one hard durum semolina
from western Canada. Our tomatoes are number
one Ontario-grown tomatoes that we put in our
cans and sauces so it’s all local, good-quality stuff.

I think that’s really what got us going. Once we
saw the reaction to the French’s issue, we thought,
‘Maybe that’s a way to get at this and get support.’
The big question in our business is always how
do we get this stuff on the shelf? The listing costs,
advertising, it’s so cost-prohibitive for a company
of our size. We’re not small but we’re not a huge
multinational. How do we compete against
these big players? Social media and this whole
movement toward Canadian-made, that’s our
advantage, that’s our angle, because really, we’re
all-in.

About the pasta. Where are we with glutenfree? Still a trend or is it mainstream?

I think consumers are enjoying this new voice
with this medium that maybe they didn’t have
before.

I think there was a point several years ago but at
the end of the day people need to eat healthy and
manage that and regulate what they eat. They still
love certain foods and pasta is interesting and
exciting. It’s a good value food that people can
experiment with so the opportunities from my
perspective are endless.

Yes, this really opened our eyes. We said, ‘OK, I
think this is our time to go’ so we got together
with our ownership, our marketing people, and
we moved very quickly. I’ve had people in the
marketing/advertising industry say, ‘You guys
were brilliant to do it quickly and effectively and
you delivered not only a great product but good
value.’

There must be a lot of learnings here for any
new launches you might have.
Absolutely. We’ve realized first and foremost
you have to have a good quality product. We
don’t compromise our quality. Our brand is very

I think there’s a place for gluten-free and it’s
something that consumers do look for. I think it’s
here to stay. Regular pasta is also still a main staple
of Canadian consumers. We’re seeing a big uptake
on variety. People love pasta but it’s no longer
just spaghetti. They want orechiette, taglitelle,
papardelle. These are fancy things when you go to
a restaurant but we’ve got them.

Are sales stable? With the consumer wellness
trend, are people eating carbs?

You sell a lot of canned goods. Where are you
on the issue of BPA in liners?
We’ve been using BPA because that’s the industry
standard. The amount of BPA that’s required to
really affect consumers based on Health Canada’s
values was so minute. We are looking now to
2017 to be using BPA-free liners. We’ve made that
commitment just recently that that’s what we’re
moving toward.

You sell a lot of pulse products. It’s the International Year of Pulses. Have you seen a bump
in sales?
Yes, our pulse business has been fantastic. The
growth has been very strong for the past several
years, both from the Primo and Unico brands.
They’re very good for you obviously. We’ve
carried these for 50, 60 years but now it’s just
taken on a whole life. At the end of the day, it’s
good value. A can of our beans can be bought in
the retail store for around the dollar and you can
use the beans in so many different ways. They’re
high protein, so in some cases people reduce their
meat intake, and it’s a good, healthy alternative.

The way we’re
approaching
our business is
to ask, ‘What’s
complementary?’
We got into ketchup
but what’s next?

Are they all grown out west?
Yes and we were the first company. Twenty
years ago, all the chickpeas were imported from
places like Mexico, Israel and Turkey. We went to
Canadian farmers and they started to produce
Canadian chickpeas and we’re the largest chickpea
buyer in Canada and our brands are number one
on the shelf. Now that’s happening with lentils,
our red kidney beans, white kidney beans, black
beans; it’s phenomenal. Great success there.

What can we expect to see on the shelves in
the near future by way of new products or line
extensions?
The way we’re approaching our business is to ask,
‘What’s complementary?’ We got into ketchup but
what’s next? First of all, we’re not into junk food;
we’re into nutritious, good value foods, so now
what we’re looking at is more convenience. We’re
also looking at no salt in many of our categories
because people are demanding it. We’re working
on things behind the scenes now.

What is your model for ongoing innovation and
successful commercialization of those products?
We all know what’s happening to manufacturing
in this country. In the province of Ontario in
the last 20 years there are probably 50 food
manufacturing facilities, maybe more, that have
Canadian Food Insights www.canadianfoodinsights.com
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exited the province. How do we compete against these big multinationals? We compete
because we have good quality and we’re very efficient. We’ve never had an issue with the
quality of the products we produce in Canada. Where we may lose at times is some of
the restrictions we have in this country; we have to overcome them in order to compete.

Can you be more specific?
A lot of these big multinationals have Canadian plants and when they downsize or
decide to close plants, the Canadian plants are at a major disadvantage. They have
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Maintain your farm’s good reputation

How does your company compete?
We’re definitely using the most efficient
machines. We’ve invested in our
technology. Primo has the most updated
pasta-making machines in the world. We
have a new machine coming on board at
the end of April. It will arrive at our facility
from Italy where they make the machines.
We know what we’re doing and when
it comes to investments in machinery –
both in pasta and our tomato processing
– we’ve got advanced technology. We’ve
spent millions and millions of dollars
to upgrade our facilities. In tomato
processing in Ontario, there are really
only a handful of companies that do it.
Twenty years ago, there were lots, but
now there are big plants in California that
turn out tomatoes like no tomorrow. The
only way we could compete was to invest
in technology. Our ownership is very
committed to that and right now we’ve
got the biggest tomato processing facility
in Canada. Our facility is state-of-the-art.

And you remain committed to Canada?
We’re not going anywhere. This is our
homeland. We’re all-in. We have no
intention of moving our facilities. This is
where we live and where we do business.
We support the Canadian economy.

Maintain your farm’s good reputation

No
excuse
not
to!
No excuse not to!

{

overheads their U.S. counterparts don’t
have. Energy is a big one. The cost of
labour in Canada is another. It’s just the
way it is. We have marketing boards that
the U.S. doesn’t have – whether it’s the
chicken, the egg, the cheese, the milk, the
vegetable marketing board – they regulate
everything and generally speaking, we’re
paying higher prices because it’s driven by
the agricultural communities. Ultimately,
it makes your product less competitive,
the way we see it.

Interview has been edited for space and
clarity.
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Homogenization
Setting quality specifications and
improving shelf life

Text by Julie Nguyen
The National Milk Marketing plan was
created in 1970 to enforce strict quality standards
throughout the production and processing chain
of Canadian dairy products. According to the
Canadian Dairy Information Centre (CDIC),
more than 2.5 billion litres of milk and cream
were produced in 2015.1 Because this beverage is
important for the health of both consumers and
the economy, special focus needs to be given to
the supply chain, since it plays a critical role in
determining the shelf life of the product.
Raw liquid milk is a mixture of fat globules,
proteins, and other nutrients such as vitamin A,
D, E, and K, just to name a few. The particle size
of fat globules, in particular, plays a crucial role
in determining the shelf life in addition to the
taste and texture of the milk. When left to age,
fat globules present in whole raw milk will rise
to the top, creating a layer of cream. When kept
continuously at the optimal temperature of 2 C
to 3 C, the shelf life of non-homogenized milk
can last about seven days, while homogenization
can prolong the shelf life to at least twice as long.

For that reason, commercial milk is most often
homogenized.
Homogenization is a two-stage mechanical
(not chemical) process developed in the late
19th century. It reduces fat globules into smaller
droplets by forcing milk through a tiny orifice
under high pressure. In doing so, fat droplets
are reduced in size and will thus stay suspended
in liquid milk longer. This process is used to
produce whole milk (approximately 3.6% fat),
2% milk, and skim milk. Some research studies
have even shown that homogenization also
improves the digestibility of milk. There is,
however, a downside. Decreasing fat droplet size
increases the available surface area, and when
available surface area of the fat droplets becomes
excessively large there is insufficient protein
to completely cover the surface of the droplet.
The result can be flocculation or coalesce of fat
droplets. In order to achieve a perfect balance,
food scientists need to monitor and control
the homogenization process through real-time
feedback.

Homogenization is a
two-stage mechanical
(not chemical) process
developed in the late
19th century.
It reduces fat globules
into smaller droplets
by forcing milk
through a tiny orifice
under high pressure.

Canadian Food Insights www.canadianfoodinsights.com

|||

21

In the
Spotlight

Leading choices for Food Testing
Data name

Graph type

D(v,0.1)

Non Homogenized Milk 1
Whole Milk

In 2015, more than

2.5

billion
litres of milk and cream
were produced in Canada.
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HORIBA Instruments offers two options for
monitoring the homogenization process; the LA350 Laser Particle Size Analyzer and the LA-960
Laser Particle Size Analyzer.
The LA-960 is the high performance laser
diffraction analyzer with a wide dynamic size
range from 10 nm to 5 mm. While some may
feel that a size range from 10 nm to 5 mm is
overkill for assessing particle size of fat globules,
many have found that the LA-960 can provide
additional sub-micron information on milk. This
data in the nanometer size range can provide
information on the protein constitution (casein
micelles) of the milk. The LA-960 also offers
unique accessories that are well-suited for a wide
variety of dairy applications, such as spray-dried
milk powder, chocolate and coffee creamer.
The Partica mini LA-350 is a laser diffraction
analyzer with a size range from 100 nm to 1000
µm. This lower cost LA-series analyzer is compact
(297 mm x 420 mm) and portable (23 kg). This
offers the added advantage of being able to be
placed at each milk plant, providing immediate
feedback on optimization of the final product.
For that reason, the LA-350, or its predecessor,
the LA-300, has become the standard in the
industry.
Above is a typical of the example of the overlay
of store-bought non-homogenized milk and
homogenized whole milk obtained using the
LA-350**.
The distribution shows the presence of much
larger fat globules in non-homogenized milk
versus the distribution of stable, homogenized
whole milk. Particles for non-homogenized milk
Canadian Food Insights

2.39667 (μm)
0.49969 (μm)

D(v,0.5)

D(v,0.9)

3.71296 (μm)
0.80771 (μm)

6.23219 (μm)
1.25172 (μm)

range from approximately 1-10um whereas
particles for homogenized milk range roughly
from 0.2-2um. From the analysis result, we can
see that the homogenization process reduces
particle median (D(v0.5)) from 3.71um
to 0.81um. This critical parameter is often
utilized by milk producers when setting quality
specification thus improving shelf life.
Note that the amount of fat dominates the
amount of casein (protein) in whole fat milk such
that the presence of protein is not even apparent in
this particle distribution. For full detail, please visit
www.horiba.com and go to the Applications Note
on Milk Homogenization.
**

The rising costs of food and reporting by health authorities of the presence of contaminants
in food has resulted in an increased demand by consumers for better quality and assurance of
safety.
ATS Scientific Inc. is Canada’s trusted leading provider of Analytical Instruments and Sample
Preparation Equipment for laboratories conducting Nutritional Labeling of Food and Food safety.

Whether testing for meeting compliance with Health Canada, CFIA regulations or other, we
offer you the highest quality and widest choice of instruments:

Microwave Digestion
(Trace Metals)

Kjeldahl Nitrogen
& Dumas

Dietary Fiber Analyzer

Knife Mill/Homogenizer

Reference
[1] www.dairyinfo.gc.ca

Julie Nguyen is
a consultant
at HORIBA Scientific

Learn more about our food testing instruments at www.ats-scientific.com
Contact us: 1.800.661.6700 | sales@ats-scientific.com

Nutrient Analyzer

Particle Size Analyzer
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Protein
Determination
Dumas versus Kjeldahl
Text by Paola Ornaghi

The Dumas high temperature combustion technique was first introduced in 1833 and although it was initially found to have
shortcomings, current, modern-day fully automated systems are fully compliant with internationally recognized methods that
include AOAC 99 series, CS Ba series, ISO 16634 series and more. There are key advantages that the Dumas-based method has to
offer when compared with Kjeldahl and include a significant reduction in analysis times of a few minutes per measurement versus
an hour while not requiring the use of hot acids or toxic chemical catalysts.
Results

When calculating the nitrogen content by the Dumas technique, the results are higher than Kjeldahl because Dumas determines
organic nitrogen compounds along with nitrates and nitrites. In contrast, the Kjeldahl method only converts organic nitrogen and
ammonia and has limitations for certain organic compounds such a Heterocyclic N compounds. In addition, Kjeldahl can be prone
to experimental error because of different catalysts, sulfuric acid volumes and heating times required for different sample types.
Dumas is not affected at all by this as it is a combustion technique.
Although the recovery is the same for both the methods (≥ 99.5%), the detection limit is superior for Dumas than for Kjeldahl
(0.003 mg N absolute vs. ≥ 0.1 mg N absolute).
Productivity

Kjeldahl sample throughput can vary between 12 analyses per day (3,000/year) with Block Digestors in combination with Standalone
Distillation Systems. With fully automated Distillation Systems, over 60 analyses per day or (15,000/year) can be achieved. For high
production environments, fully automated DUMAS Combustion systems can exceed 100 samples per day (25,000/year).
Reagent Costs

Kjeldahl methods require the use of acids, catalysts and other chemicals that result in both reagent costs and expensive disposal fees
as the resulting wastes are hazardous. In contrast, the Dumas combustion system by select manufacturers conserve helium or argon
carrier gases along with oxygen combustion gas during operation. The Dumas system pictured below incorporates a long-life copper
catalyst and minimal consumable costs. Moreover, the method does not produce any toxic waste and only results in the production
of ash which can be disposed by conventional means.
Following is a direct comparison between DUMAS and Kjeldahl on assorted foods:

Beverages (Fruit Juice)

Weight (mg)

N%

Protein %

RSD %

DUMAS

180-220

0.04

0.22

1.59

Kjeldahl

7500-8500

0.03

0.19

0.01

DUMAS

80-120

2.49

15.56

0.71

Kjeldahl

850-1150

2.44

15.25

0.50

DUMAS

80-120

1.80

11.48

0.11

Kjeldahl

850-1150

1.73

11.04

0.54

DUMAS

50-100

2.03

12.68

0.60

Kjeldahl

850-1150

1.96

12.25

0.40

DUMAS

80-120

8.12

50.74

0.42

Kjeldahl

850-1150

8.29

51.80

1.00

Meat and By-products (Wurstel)

Dairy Products (Milk Whey Powder)

Cereal and Pasta

Miscellaneous Foodstuffs (Dry Yeast)
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Summary

The mean average precision as noted above is different for the two techniques: 0.58% for DUMAS and 0.418% for Kjeldahl. The
higher RSD for DUMAS can be attributed to the much smaller sample size of between 50-200 mg.
Laboratories conducting protein/nitrogen content for nutritional analysis on a wide range of sample types and varying
throughput requirements can consider the following as a guideline to select the best solution.
DUMAS

KJELDAHL

Number of Analyses

100 samples/day up to 25,000 yr

12 - 60 samples/15,000 yr

Sample Preparation Requirements

Homogenizing and weighing

Homogenizing/Weighing/Acid Digestion

Per equipment

Initially higher

Initially lower

Per analysis

Lower

Higher (reagent costs)

Time Required

3 - 4 minutes per sample

Hours

Safety

No hazardous reagents = user safety Hazardous reagents

Cleanliness

No chemical residues = no waste

Chemical residues = wastes

Footprint

< 1.3 metres (unit + PC)

~ 2.5 metres (plus fume hood)

Cost

Product
Classification
Health Canada begins
transitioning food products
marketed as NHPs to the food
regulatory framework

Paola Ornaghi is an Analytical Chemist with VELP Scientifica in Italy

Discover the beneﬁts
of chicory root ﬁber

Good life is
a matter
of gut feeling

Taste
& texture

inspired by inulin.com
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Weight
management

• Sugar Reduction,
Calorie Reduction
• Lowers Glycemic Impact
• Increased Satiety

Natural
origin

Come see us at IFT, Booth 2212

Sensus America Inc.
contact@sensus.us | ph: 646 452-6143

Digestive
health

• Prebiotic Fiber
• Synergy with Probiotics
• Improves Regularity,
Promotes Colon Health

• Non GMO
• Safe, Secure, Supply Chain
• Organic Compliant,
100% Vegetable Origin
• Improves Taste
• Increases Shelf Life
• Masks off ﬂavor notes
of Stevia

Sara Zborovski

Welcome back to the Regulatory
Arena. We promised you an “issues facing
industry” focus this year, and I’m hoping
this installment doesn’t disappoint.
One of the big issues I see in my
practice relates to product classification: is my product a food
or a natural health product (“NHP”)? It’s no secret that over
the years many “food” manufacturers have taken advantage
of the NHP pathway to bring products to market. Since their
introduction in the late 1990s, the Natural Health Products
Regulations have provided a way for industry to sell product
containing vitamins, minerals, amino acids and other “natural”
substances while making claims that were not permitted by the
Food and Drug Regulations. Examples of food products that
are marketed as NHPs include energy drinks, waters and juices
with added vitamins and minerals, and yogurts and bars with
specific health claims.
More recently, Health Canada has been transitioning food
products marketed as NHPs to the food regulatory framework.
As explained by Health Canada: “the end goal of this transition
process is to ensure that products that look like foods and
are consumed as foods are regulated as foods. In doing so,
Canadians will be able to make more informed choices due to
consistent nutrition information and labelling requirements”.

The most recent step in the transition described above is the
recent release of Health Canada’s “Category Specific Guidance
for Temporary Marketing Authorization: Supplemented Food”
Guidance (the “Guidance”).
The transition of products from the NHP to food regulatory
regime has been facilitated by the use of Temporary Marketing
Authorization Letters (“TMALs”). TMALs are issued for
individual products that fit within defined subsets of foods that
are safe to consume but also non-compliant with the Food and
Drug Regulations. In brief, the TMAL allows the non-compliant
food to be sold temporarily while information is gathered to
amend (modernize) the regulatory framework.
As set out in the Guidance, Health Canada’s long-term plan
is to facilitate market access for supplemented foods under this
same regulatory system. The Guidance provides a definition of
a “supplemented food”, outlines the objectives of the temporary
market authorization process, the scope of the types of foods
for which a TMAL may or may not be issued, the regulatory
requirements for food additives, flavours and novel food
ingredients in the context of supplemented foods, eligibility
criteria for TMAL submissions, including maximum levels of
vitamins and minerals, and guidance on labelling, advertising
and health claims associated with supplemented foods.

Defining “Supplemented Food”
Section 2 of the Food and Drugs Act defines “food” as “any
article manufactured, sold or represented for use as a food or
drink for human beings, chewing gum, and any ingredient
that may be mixed with food for any purpose whatever”. The
Guidance broadly defines supplemented food as a subset of
foods as defined in the Act:
A supplemented food is broadly defined as a pre-packaged
product that is manufactured, sold or represented as a
food, which contains added vitamins, minerals, amino
acids, herbal or bioactive ingredients. These ingredients
may perform a physiological role beyond the provision of
nutritive requirements.
The Guidance contains additional details about the meaning
of certain elements of the defintiion of “supplemented food”.

The Scope of the Guidance
Keep in mind that the purpose a TMAL is to generate
information to support a possible regulatory amendment.
Health Canada has determined that a subset of supplemented
foods, as set out in the Guidance, will provide a sufficient
pool of products from which to gather data to inform future
regulatory amendments.
In general, in order for a supplemented food to fall within
the scope of the Guidance (and be eligible for a TMAL), it:
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• Will be safe for use under the conditions of the TMA;
• Is pre-packaged;
• Contains a non-compliant vitamin, mineral or amino acid
(more on this below) and/or an unapproved novel food
listed in Appendix 2 to the Guidance (more on this below);
• Does not contain non-compliant food additives or
unapproved novel ingredients other than as noted above;
• Does not contain alcohol;
• Is not represented as water; and
• Is not targeted to children less than four years old or
pregnant or breastfeeding women.
Regarding non-compliant vitamins, minerals and amino
acids: the Guidance specifies certain maximum levels which,
if exceeded, take a supplemented food outside the scope of the
Guidance. Additionally, the Guidance provides that certain
vitamins and minerals cannot be added to a supplemented
food at any level, including: folic acid, iodine, iron, nicotinic
acid, and vitamin K. Finally, the Guidance sets out maximum
levels for a number of vitamins and minerals.
Regarding novel food ingredients: as set out above, certain
unapproved novel foods fall within the scope of the Guidance,
as set out in Appendix 2 of the Guidance. The list includes:
green tea extract, maca root extract and pomegranate rind
extract. Any novel food not falling within the scope of the
Guidance remains subject to the requirements of Division
28 of the FD Regulations (i.e. pre-market notification). The

Guidance is clear that just because a novel food ingredient
appears on the list at Appendix 2, does not mean it is
authorized for use in a supplemented food.
If you need additional information about whether one of
your products might fall within the scope of the Guidance,
check out its Appendix 6 which provides a helpful TMAeligibility flowchart.

Additional Considerations
Supplemented foods are subject to all of the regulatory
requirements that apply to other foods. For example, the
labelling and advertising of supplemented foods cannot be
false, misleading or deceptive, and must meet the requirements
of the relevant legislation and regulations. The Guidance
comments on certain issues commonly identified by Health
Canada in its review of label claims in TMA submissions.

Next Steps
As set out in the Guidance, TMALs previously issued to
supplemented foods will expire on August 31, 2016. However,
in order to give TMAL holders sufficient time to label and
formulate their products in accordance with the Guidance,
these TMALs will be extended until February 22, 2017.
At that time, supplemented foods must comply with the
requirements outlined in the Guidance to receive a further
extension.

Applications: Juices, Soft drinks and Flavoured Waters, Concentrates, Instant drinks, and Sport Drinks

Phone: (905) 815-8158

www.cic-can.net

@ContinentalIC
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What’s Pulse-ible When It Comes To
Extruded Products?
Alie Johnston1 | Rebecca Mollard1 | Julianne Curran2 | Peter J Jones1*

H e a lt h be n e fi ts of puls es

P

ulses are the dry, edible seeds of podded plants in the
legume family including chickpeas, dry beans, lentils,
and yellow peas. Canadian pulse production represents
about 35% of global pulse exports annually. In 2015, Canada
exported 6.2 million tons of pulses valued at greater than $4.2
billion1. Pulses have a low carbon footprint, are a water-efficient source of protein, and improve soil health1,2. In addition
to their contribution to sustainable agriculture, consuming 1⁄2
cup/day pulses can improve diet quality by increasing intakes
of fibre, protein, folate, zinc, iron, and magnesium and reducing intakes of saturated fat and total fat4.
Pulses are a low fat, carbohydrate-rich plant food with high
amounts of both soluble and insoluble fibre3, as well as resistant and slowly digestible starch and oligosaccharides3,4. Pulses
also contain 2-3 times the amount of protein that is found
in cereals and other plant crops like wheat, corn, quinoa and
rice5. Based upon their nutritional composition, pulses have
the potential to improve blood glucose and appetite control.
Studies have shown that protein increases satiety to a greater
extent than carbohydrate or fat6, while protein has minimal
effects on blood glucose and only modestly if at all increases hepatic release and production of glucose7. Diets higher
in protein reduce blood glucose postprandial and improve
glucose control compared to diets lower in protein8. A variety
of health benefits have been associated with consuming dietary
fibre, including improved blood glucose and insulin sensitivity
from the increased intake of soluble fibre, as well as enhanced
weight loss due to fibre supplementation in obese individuals9.
Similar to dietary fibre, demonstrated health effects of resistant and slowly digestible starches are improved blood glucose
and insulin responses, as well as increased satiety and reduced
energy intake10,11,12. The inherent nutritional compensation of
pulses makes them very suitable to be considered for use as
value adding ingredients.

A n e xt ste p i n pu lse res earch
Whole pulses have been studied extensively for their beneficial
effects on post-prandial glycemia and satiety in human trials.
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When consumed alone or within mixed meals, whole pulses
have been shown to affect postprandial glycemic and satiety
responses favorably13,14,15,16,17,18. A review of whole pulses has
shown that pulses increase satiety by 31% when compared to a
control19. However, whether pulse ingredients retain the health
benefits of whole pulses when consumed in commercially
available processed food products is unclear. To date, a limited
amount of research has examining the impact of pulse flours
and pulse fractions on blood glucose and satiety20,21,22,23,24,25.
The marketplace is flooded with processed foods that are convenient, offer little nutrition, are high in calories, and do not
satiate. Overall, 55% of calories consumed by Canadians are
in the form of ultra processed foods26; these foods lead the
consumer to eat more and do not aid in “tiding them over”
until their next meal. Ultra processed foods encompass frozen
pasta, pizza, nuggets and sticks, burgers, chips, cookies, cereal,
carbonated and sugary drinks, the bulk of snack products and
more. These are made from ingredients that are obtained by refining and extracting whole foods26. They contain none or very
little whole foods, are generally high glycemic, energy dense,
and contain increased salt, fat, and sugar compared to meals
prepared from unprocessed and minimally processed foods
and ingredients26. The lack of readily available, nutritious,
and satiable snacks and cereals offer few options to consumers
striving to make nutritious choices to support their health26.
Despite the nutritional advantages and benefits for post-prandial glycemia and satiety, very few Canadians eat whole pulses25.
Dry, unprepared pulses have lengthy cooking times and some
require soaking. Canned pulse products are a convenient alternative, however, many Canadians are unfamiliar with how to
use pulses in recipes and cooking. Thus, an opportunity exists
to incorporate pulses into food products that are convenient
and familiar to consumers. Commercially available snacks and
cereals with pulse ingredients may also offer consumers added
nutrition and satiety benefits25.

health effects of pulse ingredients. In a randomized cross-over
trial, the effects of yellow pea flours on fasting insulin, insulin
resistance, body composition, glucose, and other disease risk
markers have been explored in individuals who were overweight
and had high blood cholesterol levels. Researchers examined
the effects of whole pea flour, fractionated pea flour containing
hulls only, and white wheat flour in a muffin. Participants consumed two muffins each day. Fasting insulin levels were significantly reduced compared to the control by the whole pea flour
treatment. Insulin resistance estimates were reduced by 25% in
both treatment groups compared to the control. Women were
found to have a 4.7% decrease in android:gynoid fat ratios for
both treatments compared to control. A decrease in android
fat may be beneficial because there is an association between
android fat and cardiovascular risk factors24.
Research has also shown that the beneficial effects of whole
beans on post-prandial glycemia were retained after pulses were
ground to a powder. Experiments were done to examine effects
of whole, pureed, and powdered pulses to whole wheat flour.
In a first experiment, the treatments included whole navy bean,
pureed navy bean, and navy bean powder. In a second experiment, treatments included whole lentil, pureed lentil, and lentil
powder. In the third experiment treatments were whole chickpea, pureed chickpea, and chickpea powder. The treatments
were served mixed into tomato sauce and a fixed pizza lunch
was served after two hours. Seventeen normal weight men
between the ages of 18-30 participated. Area under the curve
(AUC) was calculated to describe the blood glucose response
over time. In experiment 1, the difference in blood glucose net
area under the curve (AUC) following consumption was significantly lower following the navy bean powder compared to
the control, and was intermediate for the other two treatments.
In experiment 2, mean blood glucose levels were significantly
lower compared to the control for all lentil treatments following consumption. In addition, compared to the control, the
blood glucose net AUC was lower for whole lentils and powdered. In experiment 3, blood glucose was significantly lower
for powdered, pureed, and whole chickpeas compared to the
control following consumption. The authors concluded that
pureeing and commercial processing does not negate the acute
glucose regulation benefits of consuming pulses, as there were
overall no significant differences seen between the treatments
due to processing25.

Canadian pulse production represents about 35% of global
pulse exports annually.
In 2015, Canada exported 6.2 million tons of pulses,

P ulse f lo ur hum a n r esea r c h st udy f in d in g s
In recent years, research has started to emerge regarding the

valued at greater than $4.2 billion.

Pu l s e f ract i o n h u m a n r e search study find ings
Research has also shown pulse fractions retain the beneficial
effects of whole beans on post-prandial glycemia. A study was
conducted investigating the effects of yellow pea protein and
fibre on glycemic response, food intake, and subjective appetite
in healthy men. Treatments were tomato soup as control, and
tomato soup with 10 g or 20 g of fibre or protein. In experiment
1, participants received an ab libitum pizza meal at 30 min, and
in experiment 2 at 120 min. In experiment 1, blood glucose was
significantly lower over the entire treatment period for both
protein treatments compared to the control. Blood glucose was
overall significantly lower with protein 20 g treatment compared to control and fibre 10 g treatment. In experiment 2, pre
and post-meal blood glucose was not significantly affected by
treatment. This study demonstrates that pea protein is rapidly
digested similar to whey protein, which the authors felt attributed to the lack of an effect in experiment 2. The authors suggested that the null results from the fibre treatments though
surprising may be because the fibre was taken from the hull
only and not from the entire pea. The hull was mainly insoluble fibre, while fibre extracted from the entire pea contained
both soluble and insoluble fibre22.
Another study investigating the effects of pea fractions on food
intake, appetite and blood glucose found that pulse fractions
exerted beneficial effects on blood glucose levels. Following a
randomized controlled cross-over design, participants consumed five treatments: yellow peas, pea hull fibre and pea
protein, pea hull fibre, pea protein, and the control. Treatments
were served with with tomato sauce and noodles. Similar to
whole yellow peas, the combined pea protein and fibre treatment lowered the glycemic response compared to the control,
however, this action was not seen in response to fibre or protein
alone23. This study indicates that when consumed in combination pea fibre and protein retain the effects of whole peas, but
these benefits were not retained when consumed alone. Further
investigation is required to determine the optimal quantity of
fractions that should be incorporated into foods to maximize
the health benefits received from consuming pulses.

Pu l s e f lo u r s a nd f ract i ons in extrud ed snac ks and
cereals
Pulse flours and their fractions show health benefits, however,
the optimal dose and combination of pulse flours and fractions
that should be incorporated into commercially relevant products is unknown. In addition, the effects of pulse ingredients
incorporated into extruded snacks and cereals have not been
examined. There is a need to test the impact of pulse flour and
fraction ingredients within food matrices of interest to increase
the commercialization of pulse food products and to substantiate health claims for these products27. The Canadian pulse
industry would greatly benefit from approved pulse specific
health claims because they would encourage increased use of
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pulse ingredients in food products as seen with other food/
food constituents that have established health claims.
Our research will test acute effects of different extruded products containing pulse ingredients on post-prandial blood
glucose, appetite, insulin, and food intake. This research is
funded by Saskatchewan Pulse Growers and Alberta Pulse
Growers, and will assess whether pulse ingredients retain their
beneficial benefits when incorporated into extruded snacks
and cereals.

E xt ru d e d pu lse s h u m an clinical trials in pro gress
Ongoing research at the Richardson Centre for Functional
Foods and Nutraceuticals is assessing effects of extruded pulse
snacks and cereals on post-prandial glycemia, satiety, and food
intake through two acute double blinded clinical trials. The first
study is examining six extruded snacks: 1) corn flour control,
2) whole yellow pea flour, 3) split yellow pea flour, 4) lentil
flour, 5) chickpea flour, and 6) pinto bean flour. The flours are
replacing corn flour at a rate of 40%, while the control is 100%
corn flour. The second study will examine six extruded cereals
with fractions of varying percentages replacing oats: 1) 100%
oat control, 2) 40% pea protein, 3) 50% pea starch, 4) 18%
pea fibre plus 40% pea protein, 5) 40% pea protein plus 50%
pea starch, and 6) 16% pea fibre, 45% pea starch plus 36% pea
protein. The snacks were given as a 50 g portion and the cereals
as a 35 g portion based on Health Canada’s reference serving
sizes for extruded snacks and cereals. Participants will be given
one pulse treatment or control once per week in a randomized
order until all six sessions are completed.
We hypothesize that food products containing pulse ingredients and fractions will lead to lower blood glucose, insulin, appetite, and food intake responses compared to non-pulse products, and this effect will be greater when the pulse components
are consumed in combination (e.g. protein vs. fibre vs. protein
plus fibre) rather than in isolation. Our research is currently
underway. If our hypothesis is correct and extruded pulse
products retain the positive health effects of whole pulses, this
will support the use of pulse ingredients as value added ingredients in processed food designed to improve the post-prandial
blood glucose and appetite response. Through this, healthier
snacks and cereals with proven health benefits will be available to consumers. The average consumer would have access to
pulses in a readily available form at the supermarket that still
provides the positive health effects attributed to whole pulses.

minutes after the treatment22. It has also been shown that pea
fibre and protein lowers blood glucose, but that fibre or protein
fractions alone do not23. Our current research will determine
the effects of extruded pulse flours and fractions in snacks and
cereals on blood sugar, food intake, and appetite. With their
nutritional profile, blood sugar lowering effects, and sustainability benefits, pulses are a crop full of pulse-ibilities.
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Co nc lu si on
Understanding “what’s pulse-ible when it comes to extrusion”
has only begun. Previous research has shown that the blood
glucose lowering effects of pulses are retained after being
ground to a powder25, and that the blood glucose lowering
effects of pea protein are seen when a second meal is served 30
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Processing Pulses to Enhance Bioactive and
Anti-nutritional Attributes
El-Sayed M. Abdel-Aal

I nt r o du cti o n

P

ulses are the dry seeds of legumes that contain small
amount of fat, while those with high amount of fat are
referred to as leguminous oilseeds (soybean and peanut).
But the term legume covers all leguminous plants such as dry
seeds, green pots/seeds, leguminous oilseeds and other legumes
(clover and alfalfa), and food legumes include only dry seeds
and edible immature pods/seeds. Seven pulses are important in
human nutrition of which five (peas, beans, lentils, chick peas,
fava beans) are important in the global trade while the other
two (cowpea and pigeon pea) are usually consumed where they
are produced except for a few cases, e.g. black-eyed pea is traded
in some parts of the Americas1. Canada is a strong exporter of
pulses with about 25% of all Canada’s exports at an estimated
value of about CAD $484 million2. The world production of
edible pulses is about 60 million tons (~US$22 billion), while
the global trade of pulses is nearly US$7 billion1. In general,
pulses are present in almost every diet in many countries and
regions around the world such as India, Middle East, Latin
America and others but they are less consumed in North
America and Europe. One of the key factors that limit the consumption of pulses in Europe is the lack of an adequate level of
innovation in developing products adapted to modern life3. On
a global basis pulses provide smaller amounts nutrients at 7.8
kg/capita/year, 74 kcal/capita/day and 5.1 g protein/capita/day
as compared to cereals at 120 kg/capita/year, 880 kcal/capita/
day and 25.8 g protein/capita/day, respectively4. This indicates
that there is still room for improvement to boost consumption
of pulses especially in Europe and North America. In addition
to the basic nutrients, pulses also contain other constituents
known as bioactive compounds which could have health-enhancing and/or disease-prevention properties such as polyphenols, phytoestrogens and pigments. Other substances referred
to as anti-nutritional compounds such as enzyme inhibitors
and raffinose family oligosaccharides are also present in pulses.
The bioactive and anti-nutritional compounds could undergo
trivial or major changes during processing subject to pulse
type. This article is intended to provide an overview about the

bioactive and anti-nutritional compounds found in pulses and
how cooking and processing could change their content and
composition.

B i oact i v e a nd a nt i - nu t ritional com pounds in pul ses
The term bioactive compounds (BCs) denotes food components that deliver positive physiological functions to humans,
while anti-nutritional compounds (ANCs) refer to those food
substances that negatively interfere with the digestion and absorption of nutrients. This classification, however, is debatable
since currently some of these compounds could offer both
beneficial and adverse effects. These compounds could also
interact with each other which may affect their physiological
effects. Pulses contain a wide array of BCs and ANCs exhibiting diverse chemical structures ranging from small molecules
to macromolecules (see Table). The levels of BCs and ANCs in
pulses vary substantially between types and varieties and are
influenced by environmental and genetic factors, processing
and storage conditions. The majority of BCs and ANCs are secondary metabolites produced by plants primarily as a defense
mechanism against invasive predators and/or environmental stress. The following is a list of BCs and ANCs commonly
present in pulses:
Phytic acid is the main storage form of phosphorus in plants.
It is present in pulses at levels ranging from 0.4 to 2.3%5. It
is associated with proteins and thus concentrated with the
protein fraction from pulses. Phytic acid is known as a chelating agent and thus it could impair the absorption of iron, zinc
and calcium. It may also act as antioxidant, anti-cancer and in
lowering blood sugar6.
Phytoestrogens include three classes, isoflavones with soybean
being the major source, lignans and coumestans in beans and
peas. They are hormone-like substances and mimic estrogen
effects. Coumestans are less common in the human diet than
isoflavones and lignans.
Pigments: Three main pigments can be found in pulses, bluered pigments (anthocyanins) which are found in black beans,
kidney beans and black soybeans at relatively high levels; yellow
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pigments (carotenoids) which are present in high amounts in
yellow peas, lentils and chickpeas; and green pigments (chlorophylls) present in green peas. These pigments play significant
roles in human health (see Table).
Polyphenols: The main polyphenols in pulses include flavonoids, phenolic acids and tannins. They are considered potent
antioxidants in vitro and in vivo and also linked with reduced
risk of oxidative stress, inflammation, cardiovascular disease,
cancer and osteoporosis5. Ferulic is the main phenolic acid in
pulses while catechin and epicatechin are found to be the dominant phenolic compounds in legumes followed by chrysin,
genistein and quercetin.
Raffinose family oligosaccharides: These are α-galactosyl derivatives of sucrose. The most common galactose-containing
oligosaccharides are the trisaccharide raffinose, tetrasaccharide
stachyose and the pentasaccharide verbascose. These oligosaccharides can be hydrolyzed into D-galactose and sucrose by
the enzyme α-galactosidase, an enzyme that is not found in
the human digestive tract. Thus these substances pass into the
lower intestine where they are fermented by bacteria into gases
leading to the flatulence associated with pulse consumption.
Dietary supplements containing α-galactosidase are commercially available and are being used to improve digestion of
pulse foods and reduce flatulence.
Saponins are found in legumes such as soybean, peas and beans
varying from <1% to 5%5. They derive their name from the
Latin word sapo or soap which is related to their surface-active
detergent properties and ability to foam in aqueous solutions.
Saponins have traditionally been considered as anti-nutritional factors; however, there is increasing evidence of their health
benefits in cholesterol-lowering and anticancer properties.
Lectins also known as agglutinins are carbohydrate-binding
proteins highly specific for sugar moieties. There are four
groups of lectin including legume lectins, monocot mannosebinding lectins, chitin-binding lectins and type-2 ribosome-inactivating proteins7. Pulses contain higher amounts of legume
lectins type than the other lectin groups. Lectins are hemagglutinins of all human blood types (A, B, AB, and O) with different activities but they may act in preventing certain cancers
and activation of innate defense mechanisms7.
Enzyme inhibitors: These include amylase, trypsin and chymotrypsin inhibitors. They may be considered either antinutritional or disease-preventing factors subject to health of
individuals. For example, amylase or trypsin inhibitor could be
used as a therapy in controlling body weight via slowing down
digestion of starch or protein in obese individuals. But it could
be anti-nutrient for individuals with protein deficient.

Eff ect of proce ssi n g o n b ioactive and anti- nutr it io n a l
co m p ou n ds
In Canada, pulses are primarily consumed as canned foods.
However, with the human migration happening in Canada and
the USA, culinary pulse-based food products from abroad have
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been introduced into the food market such as falafel (fava bean
burger), hummus (chickpeas paste), roasted chickpea or peas,
etc. Consumption of these products was first limited to ethnic
groups but at present some of them have become popular and
mainstream. Additionally, with the advances in processing
technologies and product development, several pulse products
have been developed or under development. These include
veggie burgers, pulse-based snacks, and gluten-free pasta from
pea or bean. Thus, increasing awareness regarding health-enhancing properties of pulses along with the development of
innovative products would boost the consumption of pulsebased foods in Canada.
Thermal processes such as canning, pressure cooking, microwave cooking, traditional or stove-top cooking, roasting, and
others are used in cooking or processing pulses. It is important to understand changes occur in BCs and ANCs in pulses
during these thermal processes. Lectins and enzymes inhibitors
are proteins which could undergo denaturation by thermal
processing prior to consumption. Protease inhibitors show
different degrees of susceptibility to various processing treatments8. Thus processing technique and conditions used to denature protease inhibitors could vary from one pulse type to
another. For lectins, some of them are heat-labile and others
could be resistant to mild heat treatments. Once again, type
of heat (dry versus wet), treatment conditions and pulse type
could determine the level of lectins removal.
Thermal treatments have considerable effects on saponins
in pulses. About 2-5% of saponins can be lost from chickpea
during cooking compared to about 6-14% from lentil8. Some
saponin compounds are heat-labile and could undergo conversion or degradation into other compounds. Little is available
about the degraded products of saponins.
Thermal processing could cause noticeable effects on polyphenols, pigments and isoflavones in pulses through thermal
degradation and chemical modifications such as oxidation
and isomerization. The greater degree of thermal processing
the higher levels of compound loss but it still remains unclear
how much BCs and ANCs could be lost as many factors contribute to this alteration processes including processing conditions, food matrix structure, and type of BCs/ANCs. Factors
that help reduce polyphenols in pulses during cooking include
soaking prior to cooking and draining of cooking water9.
Soaking is a pretreatment which is often used in cooking
and processing of pulses. Many of the BCs and ANCs could
be removed during this treatment in particular water soluble
compounds such as raffinose family oligosaccharides, phytic
acid and lectins. About 17-31% of raffinose and stachyose and
27-35 % of sucrose were lost during soaking of beans for 12-14
hours in tap water10.

Table 1. Common Bioactive and Anti-nutritional Compounds in Pulses
Compound

Chemical structure

Potential physiological effects

Phytic acid

Hexa- phosphate myo-inositol

Minerals-chelating substance, phosphate reserve, antioxidant, protects DNA
damage

Phytoestrogens

Phenolic compounds

Hormone-like substances, i.e. mimic estrogen effects

Pigments:
Anthocyanins

Blue-red pigments - glycosides of anthocyanidins

Positive functions against inflammation, diabetes, cancer, oxidative stress

Carotenoids

Yellow pigments - tetraterpenoid hydrocarbons

Health of eyes and skin, antioxidants

Chlorophyll

Green pigments - magnesium-containing chlorin

Positive functions toward oxidation and inflammatory conditions, blood
clotting

Polyphenols

Various phenolic compounds (flavonoids, phenolic
acids and tannins)

Positive functions in the areas of inflammation, diabetes, cancer, oxidative
stress and ocular health

Raffinose family oligosaccharides

Sugar oligomers

Flatulence-causing substances, may elicit prebiotic activity

Saponins

Amphiphilic sugar glycosides

Reduce palatability, toxic substances

Protease inhibitors

Protein - amino acid biopolymer

Reduce digestion of protein

Amylase inhibitors

Protein - amino acid biopolymer

Reduce digestion of starch

Lectins

Protein - amino acid biopolymer

Hemagglutinating substances, specific carbohydrate-binding proteins

LMW molecules

HMW molecules

LMW and HMW are low and high molecular weight compounds, respectively.

Germination can also be used to modify the compositional
and structural properties of pulses including BCs and ANCs.
The concentrations of polyphenols, anthocyanins and isoflavones changed in germinated beans11. After seven days of germination, the total concentration of anthocyanins was similar
to that of raw beans but other anthocyanin compounds were
formed. It also resulted in an increase in the content of isoflavones, while the content of polyphenols altered (i.e. increase or
decrease) subject to the type of polyphenol compound.
Micronization is an infrared heating process that has been used
as a pretreatment in processing of pulses to reduce cooking
time and improve pulse quality. Little is known about how this
pretreatment could affect BCs and ANCs in pulses.
Although the consumption of pulses is recommended by
several health organizations for healthy eating12, the consumption of pulses per capita is still low in Canada and USA. Thus,
more investment in pulse research, particularly in product development and the role of BCs in human health, need to be
considered. At present, several research projects looking into
effects of different cooking methods on BCs and ANCs and
the role of pulses in human health are underway to boost consumption of pulses via innovative products and health claim
substantiation.
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P

ulses represent the second most important grain after
cereals, with a recorded total production of 77.64 million
tonnes in the world, with India, Canada and China representing by far the world’s largest pulse producers1. Pulses are a
rich and inexpensive source of proteins, carbohydrates, micronutrients, vitamins, and minerals. These high-energy and nutrient-dense crops have made pulses staple food items in many
nations. These benefits that pulses provide are being “rediscovered” as part of a health-conscious diet in North America.
Recent studies have shown that consumption of pulses in the
diet has a significant positive impact on decreasing the risk of
cancer, cardiovascular and coronary heart diseases, and type 2
diabetes. Pulses are also rich in phenolic compounds, a group
of phytochemicals found in plant foods that play an important role in protecting cells against oxidative damage2. Several
studies have shown that antioxidant properties in pulses may
reduce the prevalence of some forms of cancer3-5. Within the
food industry, pulses are now being exploited for their bioactive compounds, as functional foods and in pharmaceutical
products6-9. Pulses continue to grow in popularity as an important food source, so much so that the Food and Agriculture Organization designated the year 2016 as the International
Year of Pulses.
In developing countries where consumption of animal proteins
are expensive and the supply is scarce, pulses represent the main
source of dietary protein intake10. Moreover, a growing number
of studies have demonstrated higher levels of cholesterol and
risk for cardiovascular diseases associated with consumption
of animal proteins, leading to significantly greater interest in
producing pulse-based products for the food industry due to
high protein content in developed countries11. However, the low
digestibility and low bioavailability of proteins due to protein
structures/complex and anti-nutritional factors (ANFs) are
significant concerns that potentially might restrict the widespread use of pulses12. The presence and negative impacts of
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these ANFs (e.g., protease inhibitors, phytic acid, phenolics,
lectins, and tannins) have been revealed in many studies13-16.
Therefore, methods aimed at complete elimination or reducing these ANFs prior to their safe use in human consumption
have been studied widely. These methods can be divided into
two categories: physical and biochemical methods12.
Among these methods, fermentation processes are increasingly gaining attention in decreasing the level of ANFs and
therefore improving the nutritional quality of pulses. Besides
the elimination of ANFs, fermentation of pulse proteins offers
various advantages that include improved functional properties, increased vitamin and mineral content, enhanced flavour,
production of bioactive compounds and essential amino acids,
and increased carbohydrate availability17-19. This review will
provide an overview of the impact of fermentation on the nutrition and functionality of pulses.

Facto r s I n f luen c in g Fer m en tatio n
Fermentation has been used for thousands of years, however
only recently have we sought to better understand fermentation’s potential to modify and improve the nutritive value and
in vitro protein digestibility of foods. The process of fermentation not only enhances the nutritive values, but process also
improves the appearance and taste of some foods20. However,
the effectiveness of the fermentation process depends on
several factors, the most significant of which is the type of the
microorganism used to ferment the food. There are three main
kinds of microorganisms used in the fermentation of legume
pulses; lactic acid bacteria (LAB), bacteria of the genus Bacillus, and Aspergillus molds. In various industrial fermentations,
LAB have seen widespread use for the development of functional foods and production of enzymes/metabolites. Lactobacillus plantarum, for example, has been seen application for
the production of industrial enzymes such as tannase, and fermentation of foods for the reduction of ANFs21. Coda et al.22

showed that fermentation with L. plantarum VTT E-133328
was able to reduce the ANFs and improve the nutritional properties of faba bean flour. This study demonstrated that trypsin
inhibitor activity and condensed tannins (by more than 40%)
can be significantly reduced by fermentation technology. On
the other hand, strains of Aspergillus, especially Aspergillus
niger, produce large amounts of highly-active, extracellular
fungal phytases23,24. Application of A. niger fermentation for
the removal of phytic acid from pulses has been reported25,26.
For instance A. niger fermentation was found to remove phytic
acid, resulting in a degradation of 57% in soybean26. Similarly, Bacillus spp. are well-known for the production of large
amounts of alkaline proteases27,28 and may accordingly be
used to increase the biological availability of essential amino
acids through the degradation of anti-nutrients. Other factors
known to affect the rate and extent of fermentation include:
fermentation pathway (homo- versus hetero-fermentative),
substrate type, cell density, tolerance to various metabolites,
end products or by-products, temperature, pH, fermentation
mode (batch, feb-batch, or continuous), solid state versus submerged fermentation, and fermentation time.

M o di f i cat i o n o f Pr ot e i n F u ncti o na l i ty by F e r m e ntat i o n
The functional properties of proteins are a function of their
physicochemical characteristics. Hydrolysis of proteins during
fermentation can therefore be a powerful tool to alter protein
functionality through the modification of a protein’s surface
chemical properties as well as physical size6. During fermentation, the number of ionizable and hydrophobic groups on the
protein surface may increase as the molecule unravels, resulting
in a change in physical or chemical interactions with other proteins and substances29. These interactions yield both positive
and negative effects as protein functionalities change, depending on the protein and the degree of hydrolysis. For instance,

the water-holding capacity of proteins (in flour or protein isolates) can be improved via fermentation since the exposure of
buried hydrophilic amino acids can lead to an increase in the
affinity for water30. Xiao et al.31 observed a significant increase
in water holding capacity by fermentation with C. militaris SN
in chickpea flour. Moreover, results revealed that fat absorption
capacity and emulsifying properties of chickpea flours were
also improved by fermentation. Fermentation of pulses has also
been shown to improve protein solubility through the increase
in the number of ionizable amino and carboxyl groups, along
with formation of smaller peptide fragments32-34. This is supported by Amadou et al.33 who observed a significant increase
of nearly 10% in protein solubility during fermentation due to
the hydrolytic actions of L. plantarum Lp6. Limón et al.34 also
observed the similar trend in protein solubility in fermented
kidney beans. Other studies have demonstrated that fermentative hydrolysis of proteins resulted in improved emulsification
properties due to production of low molecular weight peptides
which can easily migrate to the oil-water interface, resulting in
a smaller, and more stable, emulsion35. However, since fermentation can also lead to the exposure of hydrophobic regions,
proteins in a solution may aggregate with other partially hydrolyzed proteins, resulting in poorer solubility and emulsifying capacity36. Accordingly, empirical testing is often necessary
to benchmark the effects of a particular fermentation process
(using a defined organism and set of conditions) for a particular pulse seed, flour or fraction.

Pr o du cti o n o f B i oact i v e P eptid es and Antioxidants by
F e r m e ntat i o n
Bioactive peptides are protein fragments that can elicit a positive effect on human health. These bioactive peptides, derived
from proteins, are able to influence basic body systems (e.g., cardiovascular, nervous, gastrointestinal and immunological) and
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show multi-functional characters. Besides functional, physical
and chemical aspects of protein modification by fermentation,
formation of bioactive peptides and increasing antioxidant
levels in pulses as a result of proteolysis during fermentation
has been reported37,38. For instance, bioactive peptides released
from fermented soybean products have been shown to possess
anti-hypertensive, anti-tumor, and anti-diabetic properties39,40.
Another study conducted by Torino et al.41 to produce watersoluble peptide fractions with antioxidant and antihypertensive properties. As a result, an increasing amount of total
phenolic compounds and antioxidant capacity were observed
throughout the fermentation process with L. plantarum and
B. subtilis in liquid (LSF) and solid state fermentation (SSF),
respectively. Again by L. plantarum, production of Angiotensin
I-converting enzyme (ACE) inhibitory peptides were produced
after fermentation of mung bean42.

S u m m ary
With growing consumer interest in functional foods and increasing demands from the food industry for alternative
functional ingredients, it is increasingly desirable to obtain
modified plant proteins with improved physical, chemical and
biological functional properties. Fermentation is one of the
oldest and most simple biotechnological processes whereby
one may modify the properties of proteins in foods. This technology has been “rediscovered” in recent years as a controlled
and reproducible means for enhancing the solubility, emulsifying and foaming characteristics, or bioactive peptide liberation, of pulse proteins. In turn, this enables us to improve the
nutritional and functional quality of foods by achieving desirable changes in the composition and availability of nutrients.
Thus, fermentation of pulses presents the opportunity to add
functionality to the fermented product beyond that of simple
nutrition. In the near future, food products, as well as diets,
will both be tailored via fermentation to meet the specific and
varied health needs of our society’s population.
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Rise of an
Agri-food
Innovation
Cluster
Cluster impacts the value-added sector in
Saskatchewan and across Canada

Text by Hermione Wilson

The Agri-Food Innovation Cluster (AgFIC) was designed
by scientists to fill the gaps that were impeding research and
innovation and ultimately industry growth. Formed in 2015
by the University of Saskatchewan, POS Bio-Sciences and the
Saskatchewan Food Industry Development Centre (or simply
the Sk. Food Centre), AgFIC serves clients across the province of
Saskatchewan, Canada and even overseas as a virtual cluster and
guide through the innovation to commercialization pipeline.
Rather than working as individual organizations, the three
founding members of AgFIC combine their expertise and
infrastructure to help walk agri-food companies through
the various stages of research and scale-up to reach the
commercialization stage faster. The cluster is also exploring
emerging technologies that will support industry growth five
to 10 years into the future. AgFIC provides companies access
to a team of experts and infrastructure tailored to meet their
needs, and provides the needed project management leadership
to expedite solutions and commercialization.
“The University of Saskatchewan provides a lot of leadership
for this cluster,” says Michael Nickerson, Associate Professor
and Ministry of Agriculture Strategic Research Chair, and
Editor-in-Chief of this magazine. “Its advanced equipment and
technical expertise helps drive technology, and provides both the
Canadian Food Insights www.canadianfoodinsights.com
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fundamental and applied research needed to understand issues
and support the scale-up phases at POS Bio-Sciences and the Sk.
Food Centre.”
The university complements the work of POS Bio-Sciences,
which focuses on ingredient processing, process development,
fractionation and toll processing. “We focus on developing
high-value ingredients for our clients, to add significant value to
their processes,” says Rick Green, Vice-President of Technology
for POS Bio-Sciences. “Sometimes we help clients develop new
ingredients, and then work with the Sk. Food Centre to enhance
their utilization in food products,” he says. From there, the Sk.
Food Centre focuses on product development, safety and quality,
as well as providing companies with training and incubation
suites to help better facilitate commercialization.
“It’s nice to be able to have the scientists from all the different
platforms available at the beginning so that you can tailor your
ingredient or your application with the right ingredients, with
all of the technical expertise you need,” says Shannon HoodNiefer, Vice-President of Innovation at the Sk. Food Centre.
The concept is that if all the scientists have access to all of the
information and can provide advice or expertise at the beginning
of a project, it would shorten up the timeframe.
“Most people that are coming into this cluster are accessing
the cluster because they know what we’re good at, and we’re
good at pulses and ingredients grown in Saskatchewan, or
working with ingredients that
aren’t necessarily corn and soy,”
Hood-Niefer says. “Within that
it can be a vehicle to promote
Saskatchewan ingredients or
Saskatchewan products, but not
necessarily; really only when it
works.”
The Value-added Strategy
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–Mark Pickard, President of InfraReady Products

and a number of economic
partners to develop an agrivalue strategy custom-made for
Saskatchewan,” says Stevyn Arnt,
Senior Strategic Lead for ValueAdded Agriculture with the
Ministry of the Economy. The
Saskatchewan Ministries of the
Economy and Agriculture work
closely together to identify and
attract companies to the province
and work with existing operations to help them expand, Arnt
says.
“Saskatchewan is a world leader in production of pulses,
mustard and canola that will provide a great deal of potential
to develop agri-value projects in the coming years,” he says.
Saskatchewan is Canada’s number one agri-food exporter with
more than 40 per cent of the country’s farmland, and has grown
into the largest exporter of lentils and dried peas in the world.
The province currently crushes half of the canola it produces,
which is expected to grow to 19 million acres in the near future.
It is anticipated that additional canola crush will come as trade
agreements like Trans Pacific Partnership (TPP) are ratified.
The Saskatchewan agricultural industry is now in search of
the “Next Canola,” Arnt says. “The province’s vision is to be a
world leader in supplying high-quality ingredients, bioproducts

When Saskatchewan first laid out its strategy
for the value-added agriculture and agri-food
sector in 2012, it set a goal of increasing revenue
from $4 billion to $6 billion by 2020.

AgFIC plays a part in the a
larger
value-added
strategy
for Saskatchewan’s agriculture
and agri-food sector, because it places an emphasis on strong
partnership between the government of Saskatchewan and
the research sector that includes 136 organizations focused
specifically on agricultural biosciences.
When Saskatchewan first laid out its strategy for the valueadded agriculture and agri-food sector in 2012, it set a goal of
increasing revenue from $4 billion to $6 billion by 2020. That
value-added strategy focuses on ensuring that Saskatchewan
businesses remain competitive and benefit from growth
opportunities, that innovative new technologies and uses for
local crop ingredients are developed and commercialized, that
international trade is encouraged and companies have access
to global markets, and that new investment is attracted to the
province.
“We are working with businesses, other levels of government
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“We continue to need help in creating markets for our
ingredients, and to grow our existing markets. Small
could be the next big thing.”
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and functional foods,” he says. “Opportunities exist for canola,
pulses (starch, fibre, and proteins), fruit sugars and antioxidants,
cereal proteins, flax, mustard, camelina, carinata, among others.”
Expanding International Markets

When it comes to reaching its goal of $6 billion in revenue for
the value-added food sector, Saskatchewan still has a long way
to go, says Mark Pickard, President of InfraReady Products. “It’s
2016 and I don’t know where we sit, but whatever it is, we have
four years left to make a lot of ground,” he says. “When you look
at a gap of $2 billion, you have to look at very large companies to
help fill that gap, and that could take years.”
Because of this, Pickard says, the government is very focused
on hitting “home runs” and attracting large food processing
companies to the province. That sometimes means small to
medium enterprises like InfraReady get left out in the cold.
In 2008 the company was looking to relocate from the north
end of Saskatoon to the south side, and into a larger facility.
It approached city council for financial support but none was
forthcoming.
“There was no assistance for me,” Pickard says. “But if I were
coming from outside the city or outside the province, they
probably would have offered a tax incentive.” The government
tends to take SMEs for granted, he says, adding they are the
ones who are supporting the local economy and capturing value
closer to home. “The ones that are here are already providing
economic benefits to the producers, to the ag businesses, to the

people of the province, so they shouldn’t be forgotten,” Pickard
says.
InfraReady is doing its part to add value to Saskatchewan’s
agri-food sector, Pickard says. The company has an active
research and market development program for pulse-based
ingredients for the food industry. It also worked with the
University of Saskatchewan and the Sk. Food Centre on a
number of projects. In fact, the Sk. Food Centre will soon be
located nearer to InfraReady’s operations which Pickard says
will increase its utilization of the Sk. Food Centre’s services.
He acknowledges that the Saskatchewan government has a
suite of programs for entrepreneurs and food innovators, but
the biggest hurdle InfraReady faces is international trade barriers
when marketing its products overseas. Pickard says he would
like to see the government place more emphasis on supporting
agri-food companies like his in the global arena.
“For example, we have 30 per cent tariffs for our products
going into Thailand,” Pickard says. “Both the U.S. and Australia
have negotiated free trade agreements. Their products, as a
result, are preferential. That’s kind of an issue for us.”
Saskatchewan is blessed with raw materials and an unpolluted
environment, he says, one that could be very sustainable for
food and ingredient production if the industry and the province
could create the markets for those goods. “That’s a very costly
proposition for food companies, but I think most of us are up
for the challenge,” Pickard says. “We continue to need help in
creating markets for our ingredients, and to grow our existing
markets. Small could be the next big thing.”
Going Forward

Mobilizing resources to strengthen the value-added agri-food
economy is of significant economic importance to Saskatchewan
and Canada, as the country moves away from continually
exporting its raw materials overseas to one that carries out
more secondary processing at home to create jobs and wealth,
Nickerson says.
“Saskatchewan has a very attractive investment climate topped
with a multi-billion-dollar food industry and a competitive
tax structure which bodes well for the future of value-added
agriculture,” Arnt says. “We are confident that going forward the
province will be able to attract investment and in turn, create
economic benefits for all of Saskatchewan.”
Canadian Food Insights www.canadianfoodinsights.com
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Checkout
What statistic most surprised you?

Ricardo

Larrivee

There were many, but there is one that is very
encouraging. We hear a lot about Jamie Oliver’s
battle for [nutrition], but we realized that Canada is
different. We are not England, France, and certainly
not the United States. What we are is better than
a lot of people would expect because most of us
cook with fresh ingredients. That’s the first thing I
noticed.

How did the survey results reflect Canada’s
identity?
If you look at the top five fruit and vegetables
Canadians eat, almost all of it is local. We are not
looking for exotic stuff; we love potatoes, berries,
carrots, and apples. I think that is great news
because it means we can create recipes with fruits
and vegetables Canadians love, encourage people
to buy local produce and make a difference in the
economy of that region, province and the country.

What has been the most challenging part of
building your brand?
When you start [as a celebrity chef], people try to
compare you to someone else. I always try to say
that I don’t want to be identified as the healthy guy
or the guy from Quebec. I just want to be the guy
next door that is dedicating his life to prove to you
that you’re better at cooking than you think, that
you have taste and talent in the kitchen.

What first inspired you to become a chef?

C a nadi an ce lebrity ch ef s h ares ins igh ts
f r om su rv eying h ow Canada eats

I studied in the kitchen in hotel management in
Montreal, and I hated the management part, but I
fell in love with the wine and bar lessons and the
cooking. I thought I’d never do that for a living,
so I went back to school in Ottawa and studied
broadcasting. From there I moved to Saskatchewan
and worked at CBC. There my boss said, “Everyone
goes to your place and everyone says the food
is great. Monday, I want you to talk about food.”
That’s how it started.

Text by Kelly Townsend
Canada is a country of rich and versatile flavours, and no one knows that better than Ricardo Larrivée, who has turned a
love of cooking into a recognizable brand name with his own cooking show, a long-standing radio show with CBC and a magazine.
His most recent venture is a country-wide survey undertaken to paint a portrait of who Canadian consumers are and how they
eat. The Ricardo team partnered with Leger Marketing to survey more than 3,000 Canadians from coast to coast to learn more about
the country’s shopping, cooking and eating habits and published, How Canada Eats.
From Canada’s love of lunch to some of our guiltiest pleasures, the survey offered insight into Canada’s dining quirks. Statistics say
72 per cent of Canadians eat breakfast nearly every morning and 27 per cent of Canadians grow their own vegetables.
Not only did the survey take the pulse of Canada’s current consumer trends, it helped the Ricardo brand evaluate what recipes to
create for its audience. “You have to listen to what people want,” says Larrivée. “We’re not here to tell people what to eat... People are
bright, they know what they like. What they want is tips to save time, money and have fun. That’s our job.”
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Dairy expertise so real
you can taste it.
At Kerry, we think of ourselves as the Taste & Nutrition company.
Because we believe, today, one cannot come at the expense of
the other. Our experience and deep understanding of the industry
enables us to embrace its ever-evolving challenges, employing
cutting edge nutritional science to deliver the authentic dairy
taste craved by consumers around the globe. We are Inspiring Dairy.
For further information on our global consumer insights,
industry expertise and product innovations,
visit Kerry.com/InspiringDairy

Kerry. A world of knowledge in every mouthful.
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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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