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 Why are we using the protein 
and/or fiber? 

 Focus on Fortification 

 Issues and Solutions 
◦ General Approach 

◦ Low Water System 

◦ Intermediate Water System 

◦ High Water System 

◦ Examples 

 



 Examples used are taken from the 
marketplace and public information 

 

 Products cited are not Merlin projects to 
ensure our client confidentiality 



 Protein 
◦ Water binding, 

viscosity 
enhancement 

◦ Emulsification 

◦ Aeration/Foam 
formation 

◦ Gelation 

 Fiber 
◦ Water holding, 

system viscosity 

◦ Improve Structure 

◦ Texture 



 Protein 
◦ Satiety 

◦ Nutrient Content 
Claim 
 Good or Excellent Source 

◦ Supplement 
 Muscle Building 

 Meal Replacement 

◦ Low Carb 
Applications 

 Fiber 
◦ Satiety 

◦ Nutrient Content 
Claim 
 Good or Excellent Source;  

◦ Specific Health Claim 
 Oat fiber 

◦ Other Benefits 
 Probiotic/Colon Health 

 Glucose response 

 Calorie dilution 

 

 



 In physics, this principal states that no two 
identical fermions may occupy the same 
quantum state simultaneously. 

 In a food formula, it means that all the 
ingredients have to add up to 100% 

 Fortification levels have to fit inside the 
formula. 

 Serving size often dictated by RACC 



1. Clearly ID all issues 

2. Literature & 
Marketplace Search  

◦ Web 

◦ Technical/Patent literature 

◦ Competitive Products 
 Retail & Restaurant 

◦ Analogous foods 

3. ID relevant structures/ 
functions/mechanisms 

 

4. Robust 
Experimental 
Design to optimize 
taste/cost/process/ 
shelf life   

5. Confirm design 
predictions 



 Bars are a low water system. 
 
◦ Protein and fiber will compete for water 
 
◦ Exclusionary principle will be the most relevant in 

this system. 
 
◦ Typically multi-component systems 

 Allows for a variety of protein and fiber sources 

 
 

 



 High protein bars have become ubiquitous in 
gyms, grocery stores and health food stores. 

 Some of the products also have at least a 
good source of fiber. 
◦ Special K Protein:  4 g of protein, 4 g of fiber, 

serving size = 27 grams 
◦ Fiber One Protein: 7 g of protein, 5 g of fiber, 

serving size = 33 grams 
◦ Luna Protein: 12 g of protein, 3 g of fiber, serving 

size = 45 grams 





 Issue 
◦ Textural Changes over shelf life 

 Protein tends to cause firming over time in 
addition to the “normal” firming that takes 
place. 
 Mechanism:  Proteins are not fully hydrated 

immediately.  Over time they draw moisture from the 
syrup.   

 Fiber can also draw moisture from the syrup if it 
is not fully hydrated 

 Continuous syrup phase becomes more 
concentrated contributing to loss of pliability. 

 

 

 
 



 Issues 
◦ Water Control during processing 

 Binder/dough viscosity 

 Final BRIX of Binder 

◦ Flavor and Mouthfeel 

 Flavor sequestration 

 Chalkiness 

 Grittiness 

◦ Ingredient Interactions 

-Non enzymatic browning 

 



 Strategies 
◦ In granola/cereal bars 

 Use multiple sources of protein and fiber content  

 Nuggets/Crisps (can be high protein and contain fiber) 

 Coatings-protein or fiber fortified 

 Cereal piece selection:  oats, wheat flakes, nuts, seeds 

 Pulse flour or pieces (high protein and high fiber) 

 Animal and plant protein concentrates or isolates 

 Use of protein hydrolysates to control firming 

 Soluble fibers and soluble fiber syrups 

 Dried raisins, figs, etc. as sources of fiber 

 Protein Nutritional Quality (P.D.C.A.A.S.) 

 

 



 In granola/cereal bars 
◦ Multiple DE syrups can help deliver the desired 

texture—usually chewy. 

 Low DE syrups provide chewiness and help maintain 
pliability because the longer chain carbohydrates hold 
onto water better.  They also provide cohesiveness. 

 Higher DE syrups provide sweetness and multiple 
sugars hinder re-crystallization. 

 Sugar alcohols for Aw and browning control. They are 
also humectants and tend to hang onto water. 

 Soluble fiber syrups can be substituted here with 
minor modifications.  



 In granola/cereal bars 
◦ Control of NEB 

 Aw range of below 0.65 

 pH in the acidic range 

 Limit reducing sugars if possible 

 Mineral enrichment 
 Be careful with metals like iron and copper—They 

catalyze the browning reaction. 

◦ Other Considerations 

 Order of Addition 

 Syrup to Dries Ratio 



 Extruded HPNB 
◦ Protein options 

 Typically Whey Protein Concentrates and Isolates are 
used because of their popularity with consumers and 
their clean flavor. 

 Protein Hydrolysates are helpful to mitigate firming 

 Sorbitol has been shown to maintain softness longer in 
these systems. 

 Some bars are incorporating crisps and fruit although 
at a lower level than in granola type bars. 

 Many examples are enrobed-Fiber Opportunity 



 Bread is an intermediate water system 
◦ Water sufficient to hydrate ingredients such as fiber 

and protein 

◦ Functional components of bread are needed and 
leave limited “extra” room for fortification levels of 
protein and/or fiber. 

 Dilution of Gluten level creates problems with specific 
volume and texture of the bread. 

 Protein and fiber ingredients tend to absorb more 
water further diluting the gluten. 

 



 9.7g fiber and 9.7g protein/55 g serving 



 Protein Selection 
◦ Clean flavor is an important criteria 

◦ In white bread, color is also important 

 Wheat proteins, whey proteins, soy proteins 

◦ Many non-white breads can incorporate 
pigmented high protein high fiber particulates or 
flours 

 nuts, seeds, flax, amaranth, garbanzo beans and 
other pulses, oat flakes and whole grain 
ingredients, pea protein. 

 



 Fiber Selection (cont) 
◦ Digestion Resistant  

 Resistant Starch, Resistant Maltodextrin 

 Behave like starches. 

 Can help mitigate the heavy texture seen with high 
cellulosic fiber breads. 

 RS2 (Granular) type-Loss during bake 

 

 A blend of different fiber sources may be 
necessary to achieve both nutrient content 
and organoleptic quality. 



 Formulation & Processing Adjustments 
◦ Addition of Vital Wheat Gluten, gums (CMC), Dough 

strengtheners and or enzymes.  

◦ Mix time 

◦ Need for increased yeast levels 

◦ Need for higher fat level to increase lubricity 

◦ Extended bake time 

 Typically higher moisture dough 

 Under baking can cause the bread to collapse. 

◦ Need for additional mold control  

 Final product may have higher Aw. 

 



 High protein /high fiber beverages are 
present in the market place 
◦ Bolthouse Farms Breakfast Smoothie 

 6 g of protein + 7 g of fiber per serving 

 Serving size = 240 ml 

◦ Fit Smart Shake Mix 

 20 g of protein + 10 g of fiber per serving 

 Serving size = 42.5 g in 240 ml of water 

◦ Kellogg’s Protein Shake 

 10 g of protein + 5 g of fiber 

 Serving Size = 300 ml 

 





 Protein Selection 
◦ Product Requirements:  Clarity, smoothness etc. 
◦ Nutrition 

 Is there a focus on a physiological effect?  For example 
recovery after exercise? 

 Claims?   

◦ Chemistry of the Solution 
 pH – Solubility 

 Ionic strength 

 Fat and carbohydrate content 

◦ Processing Parameters 
 Temperature 

 Shear 



 Fiber Selection 
◦  The questions are similar when selecting a fiber. 

Product requirements 

◦ Nutrition 

 Is there a focus on Lower GI Tract health or just TDF? 

◦ Chemistry of the solution 

 pH (inulin can hydrolyze at pH < 4) 

 Interaction with protein and/or other components 

◦ High Fiber Ingredients that have a minimal impact 
on viscosity 

 

 

 



 Other Considerations 
◦ Viscosity-Mouthfeel:  High protein/high fiber 

solutions can be gritty and or astringent 

 Higher viscosity can mask grittiness.  Certain gums can 
increase slipperiness. 

 A soluble fiber vs an insoluble one may also help 

 Grittiness can also be mitigated by smaller particle 
size. 

◦ Vitamin and Mineral Fortification 

 Color change due to interactions 

 

 

 



 Processing parameters 
◦ Rehydration Time 

 Heat stability 

 Turbidity after heat treatment. 

 Fiber dispersibility 

◦ Homogenization/Emulsion formation 

◦ Batching Temperatures 

◦ Order of Addition 

 Critical for acidification step 

◦ Packaging 

 Clear vs. Opaque 

 

 



 Determine the rationale behind the 
fortification of your product. 

 Different moisture levels determine how to 
approach the formulation issues. 

 Protein and fiber selection can be critical to 
product success. 

 Don’t forget about process considerations
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