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ABOUT US 

• Established in 1997 to provide 
innovation to the agri-food sector 

• Not for profit
• Strong focus on local crop and meat 

utilization, plant based foods and 
ingredients 

• Over 55 FTE dedicated to supporting 
the agri-food sector in Canada

• Over 900 products developed and 
processed

• Over 400 clients 
• All sectors
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COMMERCIALIZE

CONNECT
CREATE

OUR ROLE IN THE INDUSTRY • Expand & drive innovation -
SK agricultural inputs in 
development and 
processing of plant-based 
foods 

• Support entrepreneurship 
and reduce capital risk

• Support commercialization 
of new technology, research 
and development

COLLABORATE
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Agri-food 
utilization

Product 
Development

Extrusion R&D 

Food Grade 
Crop Quality 

Manufacturing 
& Incubation

Ingredient 
Science & 

Technology

Food Safety & 
Skills 

Development
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Women in Agri-
Food 

Entrepreneurship 
AWESOME

Fermentation 
& 

Bioengineering

Technical Programs & Outreach 
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Processing Facilities
• 2 Certified facilities for food processing 

• CFIA Inspected (Meat, Dairy, Processed Foods, 
Honey) 

• HACCP certified, BRC (AFIC centre) 
• Organic, HALAL, Kosher 
• FDA approved for processed foods

• Wide variety of capabilities in 
• Meat, Dairy, Fruit & Vegetables
• Condiments, Snacks, etc.

• Diverse-flexible equipment (+200 pcs) 
• Trained operators 
• Commercial Manufacturing 
• Incubation suites (5) 

Pilot Plant 

Agri-Food Innovation Centre (AFIC)
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Technical Programs (2022-2024)

• Wide variety of capabilities in 
• Meat, Dairy, Fruit & Vegetables
• Condiments, Snacks, etc.

• Diverse-flexible equipment (+200 pcs) 
• Trained operators 
• Commercial Manufacturing 
• Incubation suites (5) 

Sustainable Food Ingredient 
Technologies Program

• Advanced technologies, clean label extraction, 
separation processes

• Novel drying technologies

Food Grade Crop Quality Ingredient 
Program

• Food grade pulses, oats, barley and flaxseed
• IP, variety specific

Fermentation and Bioengineering 
Program

• Conventional
• Biomass
• Value derived
• Synthetic biology

Sustainability & Life Cycle Analysis 
Program

• Analysis and positioning of regional meat, crop and 
plant based food ingredients

• Carbon Indexing, GHG emissions, etc.
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Technical Programs (2022-2024)

• Wide variety of capabilities in 
• Meat, Dairy, Fruit & Vegetables
• Condiments, Snacks, etc.

• Diverse-flexible equipment (+200 pcs) 
• Trained operators 
• Commercial Manufacturing 
• Incubation suites (5) 
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Plant Protein Functional Properties 
& Processing Technologies

Plant-Based Protein Trends 
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What is Plant-Based?

• T. Colin Campbell is credited with the plant 
based term in 1980 as a way to describe 
a vegetable-based diet that is low-fat, high-
fiber, and which would work as a cancer 
treatment strategy. 

• Campbell wrote that he was looking for an 
objective and clear way to describe vegan or 
strict-vegetarian diets without evoking the 
highly-charged emotions that are often 
associated with the existing terms.

Source: sentientmedia.org 
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Why Plant-Based Trends?

• Business started in 2004 – per google

• When it came to food, it has been used a lot to describe meat substitutes
but is also used much more widely. 

• Consuming a “plant-based diet” meant eating mostly fruits and 
vegetables, and reducing consumption of animal products, but without 
having to commit in full to vegetarianism or veganism in your eating or 
lifestyle practices. 

• Plant-based foods are continuing to trend in the food industry, and they 
are popular among vegans and non-vegans alike.

Source: sentientmedia.org 
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Plant-Based Trends

Dairy-free

Flexitarian 

Meat-free

Hybrid

Allergen-
free

Gluten-free

Healthier 
plant based 
meat snack 

(jerky)

Clean label 

Planetarian
Nutritious 

veggie 
products 

Juicy & 
meaty 
plant-
based 

Low carbon 
footprint

High 
Dietary 
Fibre

High 
Vitamins & 

Minerals

Plant-
based, 

seafood 
(flaky)

Veggie 
friendly 

food 
service

Grocery 
aisle foods 

(all!)
Plant-
based 
cheese  

Plant-
based 
butter

Organic 

Sustainable 

Veggie-
meat 

hybrid 
foods

High 
Protein
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Lining Up For Proteins 

Source: sentientmedia.org Why Protein Is the New 'It' Ingredient – WSJ - 2015

Dieter: A person trying to lose weight may see a 
food item that promises more protein as 
something that will fill them up and prevent 
grazing and snacking.

Fitness Buff: While fitness fans used to associate 
protein exclusively with bulking up muscles, 
today's exercisers tend to equate protein with 
energy, strength and endurance.

Office Worker: Desk-bound executives may be 
attracted to protein hoping it will help them rally 
and stay alert after lunch. They also view it as a 
healthier choice than the office candy jar.

Health-conscious Mom: Parents of active 
children can see protein as a way to keep a child's 
energy up for sports practice or a long school day.

https://www.wsj.com/articles/SB10001424127887324789504578384351639102798
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Plant Protein Value Propositions

Labelling & 
Sustainability

• Natural
• Non-GMO
• Gluten-free
• Allergen free
• Sustainability
• Carbon foot print
• Traceability 

Functionality

• Water binding
• Water holding
• Oil binding
• Solubility
• Dispersibility
• Emulsification
• Texture
• Binder
• Gelation
• Adhesion
• Sensory attributes

Nutrition

• PDCAAS
• DIAAS
• High in lysine
• High in sulfur rich 

amino acids
• High in tryptophan 
• Complete protein

Replacement

• Allergen 
replacement

• Cost reduction
• Differentiation
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Plant Protein Ingredients

Flours
(3-18%)

• Wheat
• Barley
• Corn
• Rice
• Quinoa
• Amaranth
• Sorghum

High Protein Flours 
(18-50%)

• Soy
• Pea
• Lentil
• Chickpea
• Faba bean
• Mung bean
• Edible beans
• Peanut
• Almond
• Sunflower
• Hemp

Protein Concentrates
(50-80%)

• Soy
• Canola
• Pea
• Lentil
• Chickpea
• Faba bean
• Wheat
• Oat
• Rice
• Quinoa 
• Corn
• Peanut
• Almond
• Pumpkin seed
• Hemp

Protein Isolates 
(>80%)

• Soy
• Canola
• Pea
• Lentil
• Chickpea
• Faba bean
• Mung bean
• Wheat
• Oat
• Rice
• Quinoa
• Hemp
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Plant Protein Ingredients

Processing Technologies
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Processing Oilseeds vs. Pulses

Source: sentientmedia.org 

Protein value has been 
established since 1960s; 

basic research 
fundamentals available

Value propositions are in 
development for 
starch/carbohydrate/fiber 
fractions

Peas, lentils, 
chickpeas, and faba 

beans
20-32% protein
2-8% oil
40-50% starch
10-15% fiber

Protein is the 
major 

ingredient

Starch and fiber 
fractions are co-
products

Soybeans and 
canola are 
traditional 

oilseed crops

20-45% oil
19-40% protein

15-30% 
carbohydrates (fiber 

and 
oligosaccharides)

Oil is the 
major 

ingredient

Protein fractions are co-
products
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Plant Protein Processing Technologies

Field Level
• IP, Variety Specific
• Harvesting technologies 
• Storage & Transport  

Seed or Grain Processing
• Cleaning
• Seed Treatments (e.g., germination, heat treatments, soaking, tempering) 
• Grinding
• Milling 

Consumer Product Manufacturing 
• Formulation 
• Processing Procedures 

Ingredient Processing 
• Fermentation
• Heat Treatment (e.g., boiling, roasting, infrared heat)
• Extrusion and/or Gelatinization 

Positive impact 
on taste and 

nutrition
Change in 
functional 
properties 

May add cost to 
implement into 

production

Historical research at 
benchtop and commercial 
level still in growth phase –
On-going IP development & 

trade secrets 
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Processing
Dry Protein Fractionation of Pulse Crops

Source: sentientmedia.org 

Dehulling – whole pulses

Pin milling – split (dehulled) 
pulses

Air classification – split 
(dehulled) pulse flour

Packaging

• Fractionate protein, starch and fiber 
components in dry milling process

• Fractionation is conducted based on particle 
size.

• Required Equipment
• Dehuller key for removal of 97-98% of fibre 

• Pin mill or jet mill

• Air classification
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Processing
Wet Protein Isolation of Pulse Crops

Dehulling – whole pulses

Hammer milling – split 
(dehulled) pulses

Soaking – split (dehulled) 
pulse flour (pH = 10)

Dry Starch & Protein

Removal of starch
and protein 

(decanting/filtration)

Packaging

Drying Protein
(spray or drum drying)

Precipitate solubilized 
protein (pH=4.5)
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Plant Protein Ingredients

Value Proposition – Nutrition by 
Addition
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Plant Protein Concentrates (55-60%)

Beverage 

Nutrition by Addition
10% – 5.5-6g protein in 100 g

Pasta

Nutrition by Addition
20% – 11-12g protein in 100 g
30% – 17-18g protein in 100 g

Bakery
Nutrition by Addition

10% – 5.5-6g protein in 100 g
20% – 11-12g protein in 100 g

Snack
Nutrition by Addition

20% – 11-12g protein in 100 g
30% – 17-18g protein in 100 g

CONCENTRATES
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Plant Protein Isolates (80-90%)

Beverage 

Nutrition by Addition
10% – 8-9g protein in 100 g

20% – 16-18g protein in 100 g

Pasta

Nutrition by Addition
20% – 16-18g protein in 100 g
30% – 24-27g protein in 100 g

Bakery
Nutrition by Addition

10% – 8-9g protein in 100 g
20% – 16-18g protein in 100 g

Snack
Nutrition by Addition

10% – 8-9g protein in 100 g
20% – 16-18g protein in 100 g

ISOLATES
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Plant Protein Ingredients

Value Proposition – Protein 
Functionality
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Plant Protein Functionality 
Protein Concentrate End User Functionality

Beverage

Solubility, dispersibility, taste, 
aroma, color and low viscosity

Enhanced taste & flavor

Non Dairy

Water absorption, oil absorption, 
whippability, foamability, ease of 
use, texture, aroma, taste, color

Enhanced taste & flavor

Bakery
Water absorption, oil absorption, 
whippability, foamability, ease of 
use, texture, aroma, taste, color

Enhanced taste & flavor

Pasta 
Ease of use, texture, aroma, taste, 

color
Regular & enhanced taste & flavor

CONCENTRATES
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Plant Protein Functionality 
Protein Concentrate End User Functionality

Sauce/Savory

Water absorption, oil absorption, 
whippability, ease of use, texture, 

aroma, taste, color
Enhanced taste & flavor

Snack

Ease of use, texture, aroma, taste, 
color

Regular & enhanced taste & flavor

Ready Meals/Meat/Soups
Water absorption, whippability, 

ease of use, texture, aroma, taste, 
color

Enhanced taste & flavor

Pet Food
Ease of use, texture, aroma, taste, 

color
Regular

CONCENTRATES
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Plant Protein Functionality 
Protein Isolate End User Functionality 

Beverage

Solubility, dispersibility, taste, 
aroma, color and low viscosity

Non Dairy

Water absorption, oil absorption, 
whippability, foamability, ease of 
use, texture, aroma, taste, color

Bakery
Water absorption, oil absorption, 
whippability, foamability, ease of 
use, texture, aroma, taste, color

Pasta 
Ease of use, texture, aroma, taste, 

color

ISOLATES
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Plant Protein Functionality 
Protein Isolate End User Functionality

Sauce/Savory

Water absorption, oil absorption, 
whippability, ease of use, texture, 

aroma, taste, color

Snack

Ease of use, texture, aroma, taste, 
color

Ready Meals/Meat/Soups
Water absorption, whippability, 

ease of use, texture, aroma, taste, 
color

Pet Food
Ease of use, texture, aroma, taste, 

color

ISOLATES
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Plant Protein Ingredient Functionality 
What does it mean?

• Water absorption capacity
• Oil absorption capacity
• Ease of use
• Emulsification capacity
• Whippability/foaming capacity
• Texture
• Solubility/dispersibility
• Aroma & Flavor
• Taste
• Color
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Plant Protein Ingredient Functionality 
Water Absorption/Binding Capacity
• Capability of a food ingredient to absorb g water per g ingredient weight.

• Reported as WHC, WBC, WRC (g/g, %)

• Plant protein isolates have water absorption capacity between 1.8-7.0 g/g 
based on their protein content and 

• 1 g protein can bind from 1.3 to 7.0 g/g water in food system
• In plant protein isolates with over 85% protein this number will be over 4g/g

• Effect of processing?
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Plant Protein Ingredient Functionality 
Oil Absorption/Binding capacity
• Capability of a food ingredient to absorb g oil (vegetable oil or animal fat) per g 

ingredient weight.
• The interaction of proteins with oil/fat has been expressed interchangeably by using the 

following terms: oil holding, oil retention, oil binding and others.

• Reported as OHC, OBC, ORC (ml/g, %)

• Plant protein isolates have oil absorption capacities between 0.8-2.5
• 1 g protein can bind from 0.8-2.5 g oil (vegetable oil) in food system

• Effect of processing?
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Plant Protein Ingredient Functionality 
Ease of Use
• Combination of powder properties, moisture content and bulk density

• Moisture content (%)
• <3%

• Bulk density (g/ml)
• <0.40

• Flow properties
• Angle of repose >52˚

• Caking properties

• Effect of processing?
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Plant Protein Ingredient Functionality 
Emulsion Capacity 

• Oil and water binding capability of a plant based ingredient

• Primarily proteins
• Essential functionality for food systems
• Oil in water emulsion

• Mayonnaise
• Sauces
• Dairy or non-dairy cream

• Water in oil emulsion
• Butter
• Margarine

• Processed meat
• Liquid emulsion

• Effect of processing?
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Plant Protein Ingredient Functionality 
Whippability/Foamability

• Capability to hold gas/air in food systems such as cake, meringue mayonnaise 
and sauces.

• Foam consists of an aqueous continuous phase and gaseous dispersed 
phase. 

• In most food products, proteins are the main surface-active agents that 
help in the formation and stabilization of the dispersed gas phase. 

• Generally, protein-stabilized foams are formed by bubbling, whipping or 
shaking of a solution. 

• Effect of processing?
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Plant Protein Ingredient Functionality 
Texture/Viscosity
• Capability of a food ingredient to generate texture or viscosity in different temperature 

and food systems.
• Primarily related to native starch presence and protein & starch interaction, 

functionality and food processing methods such as 
• Extrusion
• Baking
• Cooking
• Canning
• Frying

• RVA, Brabender Viscograph

• Effect of processing?
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Plant Protein Ingredient Functionality 
Solubility/Dispersibility

• Capability of a food ingredient to dissolve in a solvent at variable pH.
• Water  (pH=7)
• Juice (pH=4-8)
• Milk  (pH=6.5-6.7)

Source: Ladjal, 2015. Pea, Chickpea and Lentil Protein Isolates: Physicochemical 
Characterization and Emulsifying Properties

• Effect of processing?
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Plant Protein Ingredient Functionality 
Dispersibility Test for Plant Proteins

< 10 s to begin descent 30 s to begin descent Never 

5 m to hydrate surface 4 m 30 s to hydrate surface Never
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Plant Protein Ingredient Functionality 
Sensory Attributes

• Aroma, taste, flavor and color are factors which define the 
combined sensory and appearance attributes of a food 
ingredient.

• Major attribute for food product consumer acceptance.
• Primarily related to natural compounds such as amino 

acids, fatty acids and volatiles (such as alcohols, 
hydrocarbons, ketones, aldehydes)

• Pulse ingredients may have natural off flavors
• Thermally treated plant proteins may have better 

aroma, flavor and taste attributes. 

• Effect of processing?

0
1
2
3
4
5
6
7
8
9

10
Pulse

Roast

BitterSour

Salt
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Plant Protein Ingredients

Applications
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Plant Protein Applications 
Fibrated Plant-Based Proteins
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Plant Protein Applications 
RTE Chicken Applications
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Plant Protein Applications 
Innovative Plant-Based Proteins
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Plant Protein Applications 
Plant-Based Snack Applications



Plant Protein Applications 
High Protein Energy Bars
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Plant Protein Applications 
Challenges in Formulating

45

• Selection of protein type, and labelling
• Protein quantity for claim
• Processing for application

• Mixing
• Dispersing
• Blending
• Solubilizing
• Forming

• Taste, flavor, mouthfeel
• Shelf life stability
• Nutritional Quality
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Shorten 
development 

time

Ensure stable 
products through-

out shelf life

Save $$$

Provides 
consistency

Aid scale-up 
efficiency

Plant Protein Applications 
Understanding Protein Selection & Functionality 

Ingredient 
processing 

technology(s) 
used

Provide unique 
function leading 

to novel 
products



Conclusions

• Why plant protein?

• Processing of plant protein ingredients 
• Innovative processing technologies 
• Benefits & challenges?

• Opportunities for innovation 

• Plant protein ingredient value propositions 
• Nutritive value
• Functional properties 
• Protein ingredient selection 

• Innovating a new generation of 
bioengineered and fermented plant based 
foods and ingredients
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Thank you!
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Email: elaing@foodcentre.sk.ca
Web: www.foodcentre.sk.ca

Phone: 306-933-7555

mailto:info@foodcentre.sk.ca
http://www.foodcentre.sk.ca/
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