
Lecture #3
Product Development Landscape &

Alternative Meat Product Case Studies

Today’s agenda:

•Plant-based ingredients

•Mimicking for plant-based formulation

•Designing and commercializing plant-based foods

•Case study challenges of developing meat 

alternatives
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Plant Based Food Development 

the Numbers

GFI.org, 2025



Plant-Based FoodMarket Sales

GFI.org, 2025



Plant Based Ingredients

YES

❖ Nuts

❖ Seds

❖ Grains

❖ Legumes/beans

❖ Fruit and vegetable-based 

Vegetable oils

❖ Hydrocolloids/gums from 

vegetable derived sources

NO (Vegan defined)

❖ Dairy ingredients
✓ Milk, Whey +Casein

❖ Animal/meat
✓ All types Gelatin/collagen

❖ Fish

❖ Honey



Protein and Plants

GFI.org, 2025



CULIVATION PRE-EXTRACTION
Harves

EXTRACTION
Air classification

Alkalization/Acidification

FRACTIONATION
Milling/Grinding

DRYING
Filtration

Membrane/Ion Exchange

SEED COMPANY

Farm to Fork Process

Ref.: Aimutis, W.R. and Shirwaiker, R.A. (2025). Front. Plant Sci. 16:1626856 



Protein Source Type

GFI.org, 2025



Ingredient Extraction

GFI.org, 2025



Ingredient Complexity

Protein  

Fiber 

Starch 

Oil

GFI.org, 2025
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Considerations for Ingredient Selection

GFI.org, 2025
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Bringing it Together: Ingredient Complexity
Protein  

Fiber 

Starch 

Oil

GFI.org, 2025

Finished  

Product



Food Product Development Process

Market 

Assessment/  

Analysis

Identification of 

White Space

Selection of 

Target 

Segment and 

Product

PDMA, 2025



Considerations in developing a 

plant-based food product

❖ Ingredient selection

❖ Clean label needs

❖ Ability to mimic animal-based version

❖ Serving size

❖ Finished product format

❖ Nutritional targets

❖ Shelf life/stability

❖ Flavors/Organoleptic 

❖ Allergens

❖ Labelling/regulations

❖ Finished product specifications PDMA, 2025

Are you trying to 

match/mimic a 

current product, or 

is this a new 

innovation?



Plant-based Ingredient Nomenclature

❖ Plant-Based

❖ Plant-forward

❖ Animal-free

❖ Vegetarian

❖ Vegan
❖ Animal replacement 

products (APR’s)

Key Terms Descriptors/Drivers 

❖ Food security

❖ Sustainable/regenerative

❖ Planet-friendly

❖ Better-for-you/H&W
❖ Animal welfare considerations

❖ Cleaner labels
✓ Free from antibiotics/hormones

❖ Food safety
✓ Cleanliness/food borne illness



Functionality Matters

GFI.org, 2025



Plant Based Food Development

Challenges

PDMA, 2025

Ingredient 

Tool-box 

Limitations

Conventional  

Processing 

Inadequacy

Ability to 

Closely Mimic

(Structure, Texture, 

Apperance, 

Taste/Flavor, Cost)

Nutritional,  

Labelling. 

Standard 

Definition 

Hurdles



Food Product Strategy

PDMA, 2025

The product strategy guides the entire development process by providing a clear direction and 

decision-making framework focused on customer requirements.

1. Ideation: Generate innovative product ideas through brainstorming, market research, or 

identifying market gaps.

2. Defining the Project: Conduct initial research on product ideas, consumers, technology, 

and the market to define the project.

3. Concept Development: Summarize the product's target market, positioning, features, and 

benefits. This stage often involves collaboration between consumers, product designers, 

marketers, food technologists, and engineers.

4. Product Design Specifications: Develop specifications that prioritize consumer-relevant 

metrics like safety and food regulations, including metrics related to production or 

distribution.

5. Feasibility Study: Create an operational plan based on product concept and design 

specifications to understand the product's feasibility.

6. Process, Distribution, and Marketing Identification: Determine manufacturing steps, 

effective distribution methods, and marketing strategies by understanding the target market 

and related demographics.

Target market

Product purpose 

Target audience

Defining features 

and benefits

Roadmap 

creation for 

development,  

launch and 

marketing



PDMA, 2025

Consumer Trials

Sensory trials with 

consumer groups

to determine  

likelihood of 

product success in

the market



Food Product Launch

PDMA, 2025

The product launch is a critical and often expensive phase where 

planning, research, and development come to fruition.

Establishing a launch date, deciding on packaging and labeling, and 

developing marketing strategies to create awareness and interest 

among the target audience.

Conducting taste tests and gathering feedback are crucial for refining

the product.

A well-executed launch can establish a loyal 

customer base and ensure long-term success.



Case Study
The Challenge of Developing Meat Alternatives

Brian Klopf

Sustainable Protein Lead

Mars, Inc., Chicago, IL
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Ingredient 

Tool-box 

Limitations

Conventional  

Processing 

Inadequacy

Ability to 

Closely Mimic

(Structure, Texture, 

Apperance, 

Taste/Flavor, Cost)

Nutritional,  

Labelling. 

Standard 

Definition 

Hurdles

Case Study Format

• Protein

• Hydrocolloids

• Flavor System

• Color System

• Mixing – 

Paddle, Bowl, 

Ribbon

• Forming – 

stuffer, casing 

(types)

• Cooking (types)

• Packaging 

(types)

Marketing 

Insight and 

Product 

Brief

• White Space

• Work with 

Client/Marketing

• Gold standard?

• Consumer 

expectation

• Cooking

• Flavor/Off-flavor

• Shelf-Life

• Cost

• Ingredient List

• Consumer 

acceptance

• Regional 

guidelines

• Claims



Ingredient 

Tool-box 

Limitations

Conventional  

Processing 

Inadequacy

Ability to 

Closely Mimic

(Structure, Texture, 

Apperance, 

Taste/Flavor, Cost)

Nutritional,  

Labelling. 

Standard 

Definition 

Hurdles

Case Study #1
Sausage Link Formulations with Pea Protein

• Pea Protein

• Methylcellulose

• Natural Flavors

• Seasoning 

Blend

• Colors from 

ingredients & 

natural colors

• Mixing – Paddle 

Mixer

• Forming – 

stuffer + alginate 

casing

• Chilled

• Biodegradable 

Packaging

Marketing 

Insight and 

Product 

Brief

• Uncooked 

coarse sausage

• Retail Market

• Refrigerated

• Faster cooking, 

some casing 

peeling

• Pea protein 

smell/flavor

• Product 

structure loss

• Longer Shelf-

Life

• Long ingredient 

list

• High consumer 

liking

• 16g protein and 

35% less fat 

claims

• No Soy and No 

Gluten claims



Case Study #1
Sausage Link Formulations with Pea Protein



Case Study #2
Sausage Patty Formulations with Mycoprotein

Ingredient 

Tool-box 

Limitations

Conventional  

Processing 

Inadequacy

Ability to 

Closely Mimic

(Structure, Texture, 

Apperance, 

Taste/Flavor, Cost)

Nutritional,  

Labelling. 

Standard 

Definition 

Hurdles

Marketing 

Insight and 

Product 

Brief

• Fy Mycoprotein 

+ Soy protein

• Modified Food 

starch

• Seasoning 

blend

• Natural Color 

System

• Mixing – Paddle

• Patty former

• Smokehouse 

cooked

• Thermoformed 

plastic (6) & 

product filled

• RTE breakfast 

patty

• Ref. Retail

• Similar shape & 

flavor for 

consumer

• Fast cooking + 

flavor loss

• High cost- 

mycoprotein

• Shelf-Life 

similar

• High protein 

and high fiber

• 11g protein and 

75% less fat 

claims

• US region only 

– FDA LONO



Case Study #2
Sausage Patty Formulations with Mycoprotein



PDMA, 2025

Appendix
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