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Canola seed/meal composition & function 

 (vs soy) 

Driver of protein use & value 



Protein & fiber composition of Canola meal and 

soybean meal  

Nutrient Canola meal Soy meal 

Protein (%) 36 48 

Crude Fiber (%) 12 3.9 

Methionine 

(% of meal) 0.74 0.67 

(% of protein) 2.05 1.40 

(% digest. – swine) 82 86 

Lysine 

(% of meal) 2.08 3.02 

(% of protein) 5.78 6.29 

(% digest. – swine) 74 85 

Phytate (%) 3.1 1.7 

Golbitz 2008; Wanasundara 2011 



Meal Amino Acid Composition 

 

 

  Lysine content ranging 1.67 to 3.15% 

 

  Methionine content ranging 0.48 to 1.06% 

 

  Cysteine content ranging 0.62 to 1.08% 

 



Comparison of FAO/WHO/UNO Suggested 

Pattern of Amino Acid Requirements with 

the Composition of Various Protein 

Sources 

J.P Krause et al. UFOP  2007 in Pudel 2011 



Wanasundara, AAFC 

Cruciferin: 60% Napin: 25% 



Case for plant (canola) proteins 
 

a) Supply vs Demand 

b) Health & Cultural drivers 

c) Value added & specialty products 

d) Sustainability 



We need protein… 

Institute of Medicine, USDA, National Academies – from CEN.ACS.ORG 

Major use for plant proteins 
will continue to be feed for 
animal (livestock) production 
• Especially aquaculture/fish 

farming 





Source: WWF Sandra Vijn 



Canadian canola meal = 12 mmt 



Increasing Demand for Plant Protein 

• Consumers concerned about the ecological footprint 

(water consumption, greenhouse gas) off animal 

production; animal welfare. 

• UN FAO – global food security and right of global 

citizen – protein quantity + bioavailability (quality). 

• Cardiovascular health – consumers want high quality 

protein without saturated fats, extra calories. 

• Hedonic attributes – TASTE, TEXTURE important – 

consumers taste preferences, food product 

preferences changing – favor plant proteins. 

 



Aquaculture – Enhanced sustainability? 

Source: Mintel 1 kg animal protein requires 10 kg feed beef; 5 kg pork; 
3 kg poultry; 4 kg eggs; 5 kg for milk 



Protein Requirements 

AQUACULTURE 

• Fast growing industry 

• Popular in underdeveloped regions 

• Exceptional FCR 

• Very high protein (25-45%) 

• Dense diets (high fat) 

• Carnivore vs omnivore (fiber content) 

COMPANION ANIMAL 

• Protein required for our pets 

• Often pay a premium for perceived premium products 

• Rapidly growing area 

• High protein required 

 



Canola meal – Ruminant animals 

Research shows that using canola meal instead of 
soy meal =  

DAIRY 
High quality protein and forage for milk production 
Key driver is milk quantity and quality 



Sustainability Story
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Canola Protein  
 

a) Economic value 

b) History 

c) Regulatory 

d) Limitations 
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Average Value per Tonne 
Source of canola meal & soy meal values: Canadian International Merchandise Trade Database ) 

Source of food grade soybean value: USDA Agricultural Marketing Service  

Canola meal
(CAD$ Export Value/Tonne)

Soy meal
(CAD$ Export Value/Tonne)

Food Grade Soybeans
(FOB USD$Price/Tonne)

Economic Value: Canola Meal, Soy Meal 

White Flake Soy (vacuum/flash desolvent = $100 – 150/tonne premium 



Protein Concentrate / Isolate - CANADA 

• Burcon Inc. – Supertein, Puratein, Nutratein 

• BioExx Specialty Proteins Inc. (TEUTEXX) 

 - Isolexx and Vitalexx 

• MCN Bioproducts Inc. -  

– IP, trademarked products – licensing agreements, 

extensive product testing re functionality & hedonic, 

favorable regulatory status. 
• Ready-to-drink beverages  
• Powdered beverages 
• Frozen desserts  
• Aerated desserts  
• Nutritional bars 
• Functional Food 

 
• Dressings & Sauces  
• Meat applications 
• Protein bars  
• Baked goods 

 Napin (albumin) = Excellent foaming, solubility, heat stability 
High content of sulfur containing amino acids, Cysteine nearly 2x whey 
Cruciferin (globulin) = Opaque heat induced gels, emulsifier, ingredient binder 
 
 
 



Uses for Canola Protein 

Industrial 

• Fillers / binders chipboard 

• Binders for specialty papers 

• Biodegradable plastics – plasticizer and network 

matrix 

• Glues, adhesives 

• Aerogels, encapsulating agents 

• Detergents 

• Personal care; Cosmetics 

Food Products 

• WHO/FOA/UN – suggested pattern of amino acid 

requirements for adults, school children, pre-school – 

canola/oilseed rape proteins favorable amino acid 

composition 



Global Market for Meat Replacer 

Plant proteins that replicate taste, feel, experience of 

eating meat attracting significant investment in past 5 

years 

• Burcon / ADM – pea protein, Clarisoy 

• Beyond Meat (California) 

• Impossible Foods (California) 

• Ripple Foods (California) 

• Hampton Creek (California) 

• Gardein 

• Embria Health Science 

• Kellogg 

• GTC Nutrition 

• Estimated 200 start-up companies 

 



Limitations 

• Solvent extraction; Desolventizing / toasting 

– Protein denaturation/degradation 

– Binding of protein/fiber complex 

• Impact functionality, nutrition 





Source: Classen, University of Saskatchewan 



Canola Protein FUTURE 

Economic Opportunity and Economic Value Added 

a) Competitive marketplace – CANADIAN 

Approach 

b) Canola Protein Processing Innovation 

c) Fixed and variable costs 

d) Life Cycle Analysis 

 



Typical Challenges with Canola  

• Colour and flavour  

– Need to avoid phenolic oxidation 

– Could phenolics be reduced/eliminated? 
 

• Yields  

– Depending on process may not be economical 
  

• Selection of starting material 

– Conventional DT meal is challenging  

– Desolventising process requires changes  

 



3 Pronged Approach 

• DT Meal – separation fiber/protein complex – fine 

milling/air classification 

• Emerging “Green” technologies 

– Crushers need to be willing to make changes to 

desolventizing process 

– Economically feasible alternatives to hexane extraction 

resulting in low residual oil levels? Preserve protein 

functionality? 

•  Breeding/Genomics 

– Reducing color? 

– Manipulating cruciferin/napin ratios 

– Increase amino acid bioavailability 

– Increasing overall protein content 

 



Canola Protein Extraction 

Wanasundara et al 2015 



Tan et al 2011 



“Green” canola protein processing 

• Oil extraction:  

– Pressing only = 7% residual oil – emulsion formation 

during protein extraction 

– Need process which leaves 1-2% residual oil? 

– Need to deactivate myrosinase 

– Dehulling to reduce fiber, lower anti-nutritional 

compounds? 

– Solvent choice and desolventization key (fluidized bed?) 

• Protein Extraction/Fractionation Process: 

– “Dry” fractionation vs “Wet”  

– Ion exchange chromatography? Membrane filtration? 

Source: Pudel 2011 



Amino Acid B. napus germplasm Canola Meal (Canada) Soy Meal (USA) 

Alanine 2.18 1.57 2.05 

Arginine 2.99 2.08 3.48 

Asparagine 3.92 2.61 5.52 

Cysteine 0.93 0.86 0.79 

Glutamine 8.54 6.53 8.62 

Glycine 2.19 1.77 1.97 

Histidine 1.30 1.12 1.21 

Isoleucine 1.65 1.12 2.17 

Leucine 3.19 2.54 3.60 

Lysine 2.49 2.00 2.89 

Methionine 0.79 0.74 0.63 

Met + Cys 1.72 1.60 1.42 

Phenylalanine 1.87 1.38 2.37 

Proline 2.92 2.15 2.37 

Serine 2.11 1.55 2.38 

Threonine 1.89 1.58 1.84 

Tyrosine 1.24 1.16 1.68 

Valine 2.05 1.97 2.30 

- exceeds national averages for canola meal - exceeds national averages for soy meal 

- exceeds national averages for canola meal - exceeds national averages for soy meal 

Breeding - Amino Acid Composition 



Dehulling - Economic Considerations 

Conventional Canola Process Dehulled High Protein Process 

Revenue 
CDN$/ 

MT 

MT/ 

MT seed 

CDN$/ 

MT seed 

CDN$/ 

MT 

MT/ 

MT seed 

CDN$/ 

MT seed 

Oil 946.329 0.46 435.31 946.329 0.42 398.97 

Meal 340.359 0.54 183.79 552.57* 0.42 231.20 

Hulls 150.008,10 0.16 24.00 

Total Revenue 619.10 654.17 

Seed Expense 534.45 534.45 534.45 534.45 

Gross Crushing 

Margin 84.65 119.72 

Conventional 
Seed 

High 
Protein 

Seed 

High 
Protein 

Meal 

High 
Protein 

Hulls 

Oil (wt%, as is) 40% 40% 1% 24% 

Protein (wt%, as is) 25% 29% 54% 18% 

● Assumes canola meal 
would be 95% value 
of soybean meal with 
an equal protein 
content  

*Calculated based extrapolating value of conventional 
canola meal and 95% value of soybean meal 

Source: DOW AgroSciences 

● Expansion of gross crushing margin is possible with front end dehulling of high 
protein canola meal versus conventional canola processing 
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Conclusion 

• Canola proteins have significant potential but need to 

solve some current hurdles 

• Demand for canola protein for human consumption & 

aquaculture will be significant if industry can cost-

effectively de-oil/fractionate – even in a crowded 

marketspace 

• Genomics/breeding increases the value proposition 

• “Green” or “Clean Label” are more than a passing fade 

– will drive change in many sectors including food 

processing 

• Cost of these technologies will decrease significantly 

• Can we use new technologies on existing 

infrastructure? If we can do this, opportunity for 

evolution significant. 

 

 


