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Formulation by Design

• Nutritional profile: protein content (include profile: EAA), Fat (SFA, TFA, USFA, 
PUFA), total sugars, fiber, sodium, Vits. B12 and D, Iron and Zinc content

• Ingredients list to be defined 

• Do we understand current composition of the medium including minerals (Ca++

and K+ specifically)?

• Formula fits. Fortification as required with focus on sensitive (heat, oxygen, 
chemical degradation, etc.) nutrients. Mass balance calculations (recovery key 
nutrients)

• Projections (nutritional) and simulation (functionality) focused by focused 
experimentation leads to rapid product development.

• Food model system to use: meat analogue or margarine?
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Fats and Fatty-acids Profile
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Example: Fatty acid profile & projections for fat blend

Proprietary of Raphaëlle O’Connor / iNewtritionSame principles apply to proteins (essential amino acids), carbohydrate, fibers, minerals & vitamins….

EPA/DHA 
source

FAT

Essential 
process 

component

Improved 
nutritional 

profile

Flavour & 
flavor 

release

Texture & 
textural 

properties



• High-water holding capacity

• Intrinsic / innate nutritional value

• Emulsification properties 

• Gelling (condition specific)

• Heat, pH, freeze/thaw and shear stability

• Natural and smooth texture

• Balanced flavour

• Clean-declaration
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Functional Ingredients 



Relevant Technologies
• High shear mixing / homogenization

• Biotechnology / fermentation

• High Pressure Processing

• High hydrostatic pressure

• Heat processing - Canning / Sterilisation (up to 130C)

• Tailored texturisation of proteins if needed

• Molecular gastronomy

• Enzymatic hydrolysis

Parameters & Criteria
• Texture / Visco-elastic properties of the gel

• Heat-induced aggregation & colloidal stability

• Aw

• Characteristics of the emulsion (w/o, o/w) and double-emulsions

• Texture and taste throughout 24 months shelf life (non-refrigerated storage)

Processing & manufacturing
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Finished Product characterization & specifications

• Evaluate throughout shelf-life

• Contaminant testing / Anti-nutritional factors

• Nutritional profile optimized by design based on DRA / EU guidelines: protein content 
(include profile: EAA), Fat (SFA, TFA, PUFA, EPA/DHA), total sugars, fiber, sodium, Vits. 
B12 and D, Calcium, Iron and Zinc content. Targeted health benefit platforms. For 
example Omega 3 and 6 and EPA/DHA

• Texture profile at room temperature throughout shelf life and upon cooking at home 
(i.e. culinary experience)

• Develop unique sensory & culinary experience and expertise. Mouthfeel & flavour

• Sensory analysis and profiling with trained panel

• Flavour profile optimization with flavor house / strategic partner. In-process flavor 
generation + controlled release (delight consumer through enhanced culinary 
experience) & microencapsulation.

• Focus group with target segment
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Finished Product characterization - Physical
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Physical characteristics of 125g Burger (10% fat) made from 
beef and plant protein isolate

Vegan Burger Commercial burger made from beef Vegetarian Burger
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Finished Product characterization - Texture
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Texture characteristics of 125g Burger (10% fat) made from 
beef and plant protein isolate

Vegan Burger Commercial burger made from beef Vegetarian Burger
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Consumer experience & culinary preparation

• Avoid separation sedimentation / syneresis

• Must perform well when fried, baked, blended

• Firm structure with minimal fat / moisture exudation

• Minimum fat loss during cooking
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Current to optimized Nutritional Profile (% w/w)

• 45 to 65% carbohydrate (total / available)

• Fiber (optimal blend soluble/insoluble)

• 30% protein 

• 35% fat

• Phosphatidylcholines

• Choline

• Intake of saturated fatty acids to less than 10% of 
total energy intake and their intake of trans-fatty 
acids to less than 1% of total energy intake. Draft 
guidelines recommend using polyunsaturated 
fatty acids as a source of replacement energy, if 
needed.
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• High Calorie content

• 30% water

• 5 to 10% protein 

• 55 to 60% fat

• 2% carbohydrate

• 0.9% Ash

• Cholesterol (375mg)

• Triglycerides

• Phospholipids

• Saturated fat

• Monounsaturated fat

• Sodium (732mg)

• Vitamin A (8,500 μg)
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Complex combination of flavours

• In-process & controlled 
flavor generation

• Maillard reactions
• Flavour house strategic 

partner
• Controlled release (served 

cold vs. hot)
• Encapsulation



Consumer segment, profile & persona

• Confirm suitability ingredient list

• Confirm communication strategy

• Commercialisation of science

• Natural plant-based emulsifiers, stabiliser, anti-oxidants & in-process 
flavour generation

• Clean-label. See 
https://www.bordbia.ie/globalassets/bordbia.ie/industry/marketing-
reports/consumer-reports/what-does-clean-mean-2019.pdf
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Food Industry: Market knowledge & consumer insights
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Functional Characteristics of dairy and plant-based 
proteins at 15% 

Chickpea protein isolate Micellar Casein Mycoprotein
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Consumer health goals influence choice of food
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Consumer 
Insights
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Category dynamics for sliced cooked meats



Functional Foods

• Nutritional / Health claim as per EFSA

• Refine health benefits platform and align with formulation by design

• https://www.bordbia.ie/globalassets/bordbia.ie/industry/marketing-
reports/consumer-reports/functional-food-and-beverage-innovation-
playbook-june-2019.pdf
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Fastrack 
product 

development 
& innovation

From DoE to Advanced Analytics and ML - Simulation followed by 
focused experimentation leads to rapid product development.Proprietary of Raphaëlle O’Connor / iNewtrition



Business model & value proposition / IP

•B2B

•Software/data science platform for food innovation

• Ingredients prediction and (possibly) market insights

•Multi-dimensional database of functional & nutritional 
ingredients that are commercially viable
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Next Steps
• State-of-the-Art / Freedom-to-Operate (IP)
• Define / refine model system (emulsified gel) and profile for finished product / 

benchmark (texture & nutrition)
• Characterisation raw material and target finished product
• Understand innate/inherent profile of the medium and what scope we have for 

modification
• Agree and align on fortification (i.e. aligned with health benefits / DRA / customers 

requirements & expectations)
• Agree on project timelines
• Carry out mass balance and projections for all nutrients
• Apply compliance and formulation by design principles
• Develop early innovation portfolio (i.e. USP / differentiation / health benefit 

platform) to finalise a robust formulation by design.

Proprietary of Raphaëlle O’Connor / iNewtrition



Raphaëlle O’Connor

+353876765112

raphaelle.oconnor@hotmail.com

Thank You



Back-Up slides
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RD&I + Data Science => Advanced analytics / ML / AI
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Differentiation

- Commercial available ingredients vs. isolation of functional or bioactive compounds

- Data Science capability platform for other companies in the same space


