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Education:
BS Food Science
Pennsylvania State University

MS Food Science and Nutrition
Drexel University

Career Progression:

The Hershey Company

Ingredion

Puris

Appropriately Rogue Consulting

North Carolina Food Innovation Lab (NCFIL)
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* Passionate Food Scientist
* Champion of change in food and nutrition

* Health and Wellness Advocate
* Marathoner
* Appalachian Trail Hiker
* Sailor/Boater

e
.....

* Family first

* Animal lover
* Whippet (Dash) and Labrador (Hazel)

* Mentor and educator on food science

!{Q | |
Ms. Julie Mann, M.S. S
Email: jemann7@ncsu.edu
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Discover NCFIL

NCFIL is a state-of-the-art product development and pilot

plant facility that has the latest in food processing

equipment, expert food scientists and partners from

across the state to help food companies and

entrepreneurs get their products to market quickly and

effectively.

O Good Manufacturing Practices (cGMP) capabilities dedicated to

development of conventional and plant-based foods.

Product Research & Pilot Plant Training and
Development Production Workshops

Food Industry
Consulting

& NCFOOD
&S INNOVATION LAB

R
BRIDGE2FOOD
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Pilot Plant Core Technologies

Extraction

Technology Extrusion

Thermal
Processes

Drying
Technology

Particle Size
Reduction &
Blending

Wet
Processes

.
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Product Development Services Offered

Ideation Product Food Pilot Plant Consulting &  Sensory
Development Photography Production Training
We offer group We have industry We have a NCFIL operates Consulting and Sensory services
sessions using experienced food professional pilot plants with training services  at our Raleigh
JOBS to be Done  scientists on photographer Food Safety are available to campus allow
and proven staff to develop assisting with Management food companies to
innovation formulas ready still shots and Plans and cGMP  entrepreneurs optimize their
disciplines to for production. video to develop  guidelines. and companies product offerings
create new

product ideas

Benchmarking is
a key strength.

product
brochures and
websites.

at their location
if needed

before launch.

BRIDGE2FOOD
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Sauces and condiments:
sweet/savory

Confectionery:
fillings, coatings,
panned

Bakery: nutrition
bars, breads, and
other baked goods

Beverage: still,
fortified,
alcoholic

Prepared meals:
refrigerated and frozen
finished products

Snack foods:
Applications extruded and
Expertise seasoned
\ / Plant-based

meat-analogues

Cerealsand
pastas

Product
Development
Capabilities

£ NC FOOD
&S INNOVATION LAB

R
BRIDGE2FOOD
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Challenges: TRANSFORMING THE MANUFACTURING
OF SUSTAINABLE PROTEIN

Science & Technology Gaps R&D + Workforce . Community
Development Engagement

Industry Needs Interdisciplinary Team Science

Policy Needs

Voice of Customers

Public-Private Partnerships
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/7 R&D: )

APlant-based material processing
ABioreactors
ABiofabrication
AAutomation & Al
AProduction & supply chain
design
ATechno-economic & Life cycle
analyses

\ ACircular economy /

/ Workforce \

Development:

Alndustry-based projects
Alnternships & exchanges
ASkills mapping & curriculum

development

ACollaborative programs with

AMinor/Certificate/Micro-credentials

D

community colleges & Industry

\ /

BEZOS
EARTH
FUND

/ Community \

Engagement :

ATechnology road mapping
APolicy and regulatory
roundtables
AOutreach to key stakeholders
AGlobal networking

l. NC STATE
UNIVERSITY

(& /




.
BEZOS CENTER
FOR SUSTAINABLE PROTEIN

(B
Brian Klopf, M.S.

Email: brian.klopf@effem.com

MARS
WRIGLEY

Professional Background

Sustainable Proteins Lead, Global Ingredient Science,
Science & Technology, Mars Snacking, Chicago

Senior Scientist- Ingredient Science Team & Product
Developer at Nature's Fynd, Chicago

Lead Product Developer at Beyond Meat , Los Angeles
Global Applications Team, Ingredion , Hamburg, DE

MSc Food Technology- European Master in Food Studies-
Wageningen University & Research |, NE

BSc Food Science & Meat Science- lowa State University

WAGENINGEN

UNIVERSITY & RESEARCH

BEYOND MEAT

HILLSHIRE

FARM i |

meﬁ Foods
:.: Nestlé
PURINA

/A 1eL

Food Specialties

S
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Our diverse and growing company

Every year, our diverse and expanding portfolio of products and services delights millions of people and pets. We deliver quality pet nutrition, diagnostics, health

monitoring, DNA testing and veterinary care, and we offer some of the world'’s best-loved food and snacking brands.

MARS

Snacking
Billion Dollar Brands

‘ Dove T

MARS

Petcare

Billion Dollar Brands

Share of
total sales
by business
segment

.

imal | “ Banfield
hospitals * " PET HOSPITAL

T o @D

m Antech.

AniCura

g VCA

9\ MARS

Food & Nutrition

Note: 1. Percentages represent % of fiscal 2024 net sales reconciled to US GAAP total. 2. "Billion Dollar Brands" represent brands which have generated over $1 billion in net sales as of December 31, 2024 based on Mars

management reporting.




MARS

Snacking

Inspire moments
of everyday
happiness

34,000

guided and united
by the Five Principles

A
V/[\\N

Five Principles

Every second

are consumed
around the world

70+

MARKETS

1911

Frank C. Mars made his
first candies in his

Tacoma, Wash., kitchen.

glassdoor
BEST PLAGES

n WORK

o4

FACTORIES

112

OFFICES

Key markets:

NORTH AMERICA,
EUROPE, CHINA, GEM

+$18B

FY 2023 Net Sales for
Mars Snacking

23 Million+

People supported
through the Mars
Wrigley Foundation

SVIGKERS,

-28%

Greenhouse emissions Vvs.
2015, exceeding the target
for 2023

+/700,000

People benefited
by our Thriving
People programs



Our Purpose statement How we deliver our purpose and differentiation

Sparking delight

With snacks that consumers love
and experiences they savour.

Nurturing wellbeing

Cultivating physical, emotional
and social resilience.

Revitalizing the planet

MARS Regenerating the environments
in which we live, work and play.



Our brands are enjoyed in

more than 180 countries @ Q @ #5 Brand

among
_ women

Billion Dollar Brands New joiners

TopS .
TNV Wswicuzrs) - X Best Brands BAKERY

in the US

'Re  : Ai
Candy Brand
Gum Manufacturer :

MARS
Snacking



Transforming our supply chain to benefit
our business and society

SUSTAINABLE IN A
GENERATION PLAN

MARS

Investing
$1BILLION

MARS Copyright © 2019 Mars, Incorporated T Confidential Slide 17



- Sustsinabiity
Our Healthy Planet goals

Climate Action
- By 2025: Reduce absolute GHG emissions by 50%
- By 2050: net zero emissions commitment

Water Stewardship
- By 2025: Cut unsustainable water use by half
- Eliminate water use in excess of sustainable levels

Land Use
- Hold flat the total land area associated with our value
chains

MARS Copyright © 2019 Mars, Incorporated T Confidential Slide 18



Five Principles
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Five Principles

Quality Responsibility Mutuality

Efficiency Freedom

\

[
Quality

Quality begins with delivering our
best to the people and pets we
serve. It continues through all that
we do.

1. People and pets depend on us,
and we depend on them.

2. All our work is driven by a
passion for Quality.

3. Our consumers and clients weigh
value for money when making their
choices. And we must deliver.

MARS

Responsibility

We take responsibility without
being asked. We support the
responsibilities of others.

1. We are all Associates.

2. To be an Associate means to
take responsibility.

3. Together, we can make a difference.

Mutuality

A mutual benefit is a shared benefit.
Shared benefits will endure.

1. We go further together.

2. The opportunity for mutuality is
everywhere.

3. Being mutual helps us shape our
future.

Efficiency

Our resources are precious. Being
efficient helps us accomplish more
and waste less.

1. Resources are finite and too
valuable to waste.

2. Efficiency is a collective mindset.

3. Efficiency is built on our healthy
dissatisfaction with the status quo.

Freedom

Freedom lets us shape our future.
Performance allows us to remain
free.

1. Our freedom enables our
long -term vision.

2. Performance and Purpose
accelerate one another.

3. Our independence is a
deliberate choice.



Mars at a glance

STRONG
FINANCIAL
PERFORMANCE

The world we
want tomorrow

POSITIVE
SOCIETAL
IMPACT

T A o s . These bold ambitions
TBATER aii B are backed by the
actions of more than
130,000 Associates

around the world.

better world tomorrow
with how we do
business today .

The world we

want tomorrow
starts with how we
do business today

MARS

Copyright © 2023 Mars, Incorporated T Confidential Slide 20



& Ingredient
LE) Science

Pioneering Ingredients that
Lead to a Healthier World

The Ingredient Science Team in Science &
Technology is made up of FIVEspecialist teams
powered by our fellows & future enabled by our

We protect our core and enable | canly talent:
future innovation through the
discovery and development of

: : . . A Sweeteners & Colors
AEVAIEIERIEI oMl ingredients.

A Gum Base A Fellows

A Early Talent

;'.

Dairy Sweeteners Bioactives Gum Base  Alt Protein i Flavors Colors Fats & Oil

MARS WRIG LEY Copyright © 2019 Mars Wrigley T Confidential
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October 17 -18, 2025 i Raleigh, NC =wso

ﬁezos Earth Fund - $3B allocated towards Nature Soluticﬁ /Key Quiotes to Build from: \

- $1B: Protect what Remains
- $1B: Restoration of what has been harmed AWe must accelerate
- $1B: Transformation of the Food System i Dr. Andy Jarvis t he suppiAndydawisi no

Three Universities Identified by the Bezos Earth Fund to AHow can we sharel mo
Accelerate Sustainable Proteins within our Supply Chain: common goal with a diminishing
Imperial College B WK3/.\Iz CRANUS envi r o il RohantSkirwaiker
UNIVERSITY ebters k /
Building an Environment for Industry, Academia, and

Government to Collaborate and Learn

Focus on Training Students with new skills, and teaching
current workforce additional skills of emerging technologies
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SCHWAN'S

HERSHEY.

THE HERSHEY COMPANY

Sun@®pta

Fueling the Future of Food

\ 4
General
Mills

3

B RS anon Las
. BRIDGE2FOOD
About you! =
g bene® Vo ™ novonesis
o =
KERRY Grlfflth <) AGT
@ BUHLER BONGE l'l WH :" 6 kalsec LESAFFRE
Discuss with your neighbors:
AWhy are you interested in this course?
AAny experiences in sustainable food proteins?
AWhat 6s your favorite food pr




BEZOS CENTER Sustainable Food Proteins Course ﬁ :\[I\I%E)?/S%ON LAB

FOR SUSTAINABLE PROTEIN Minneapolis 7 October, 2025

NC STATE EART: =

I4: BRIDGE2FOOD
Lecture #1

Course & Sustainable Proteins Overview

Lecture Topics :

Alnstructors & participant introductions
ASustainable proteins background & motivation
ALandscape & concepts
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Course Overview BRIDGEZFOOD

AGoal is to provide a comprehensive overview of the materials, processes, and technologies involved in the
production of sustainable food proteins including plant-based, fermentation-derived, and cell cultivated meat
products.

ATopics will include sourcing and processing of plant proteins, fermentation technologies, biomanufacturing
of cultivated meat, consumer and market considerations, regulatory considerations, economic and
sustainability assessments, and supply chains.

Upon completion of this course, you should be able to:
ADescribe key stakeholders and their roles and responsibilities in the sustainable food ecosystem.

ADescribe primary drivers, challenges, and opportunities in the R&D and manufacturing of sustainable
proteins.

ADescribe important raw materials, characterization methods, processing and equipment technologies, and
other key tools and resources required for the R&D and manufacturing of sustainable proteins.

AExplain sustainability, economic, supply chain, and regulatory considerations associated with sustainable
protein production.

ASearch, review, and synthesize relevant scientific literature to identify gaps and future research directions in
the biomanufacturing of sustainable proteins
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Carbohydrates Proteins Fats
Calories: 45-65% 10-35% 20-35%
Grams: Linoleic Acid: 11 -17 g/d
cerkgbodywt, | D12 9/kg 1.2-1.89/Kg | Lincienic Acid: 1.1 1.6 g/d

Manore (2005) Exercise and the Institute of Medicine recommendations for nutrition. Current Sports Medicine Reports,

4(4):193-8. 10.1097/01.csmr.0000306206.72186.00
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Why do we need protein -rich food?

AProteins are made up of 20 amino acids

A Human body can produce 11 of these
A The other 9 ESSENTIAL ones sourced through food

Amino Acids Peptide Protein PHENYLALANINE VALINE THREONINE TRYPTOPHAN METHIONINE
Crucial for serotonin
Crucial for Crucial for muscle Crucial for bodily production, mood Crucial for
neurotransmitter repair, growth, functions, nervous regulation, and methylation and as a
production, impacting energy, blood sugar, system health, niacin synthesis for precursor for

Kev fu n Cti O n S Of D rotei n S - brain function and and immune function collagen, elastin, and energy and cellular antioxidants and
: as a BCAA. tissue maintenance. health. detoxification.

mood regulation.

ABuilding blocks of cells, tissues, and organs i

role in growth, development, and repair ‘
ARegulation of hormones and enzymes

A Nutrient trans poO It LEUCINE ISOLEUCINE LYSINE HISTIDINE

Crucial for histamine

Crucial for muscle

A I I I “ I Iu ne Systel I I Su pport growth, repair, and Crucial for muscle Crucial for growth, production and
regulating blood sugar, repair, endurance, tissue repair, and precursor to key
providing exercise and regulating blood supporting a healthy compounds in

AProviding energy in certain situations
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How? When?

Complete protein:
(i.e., foods with all 9 essential amino
acids present)

APrimarily animal -based:
Meat, poultry, eggs, dairy, seafood

ASome plant -based sources:
Soy, quinoa, buck wheat, hemp &
chia seeds, blue-green algae

DAILY PROTEI

SOURCES BYFREGioN™ ..
‘ 5.4%

Share of average daily protein intake, %

Dairy

Seafood
4.2%
Plant Protein Meat
AFRICA 62% 12.4% A%
= 2] o 1 ‘ 1 g
l ‘ ’ e 4l s o
i I | ‘ 4 3 ) i , | _l.»m I { ; i
ASIA 65.1% 15.7% 7.8% 7 4% 4.0%
L |
W K l i H m
SOUTH AMERICA 41.3% 39.0% 12.6% 2.9% 4.2%
| | P TTREIAE T
( } £ % ’r‘ e < Pl
VA 4 ‘ | RN RN 1 i
EUROPE 40.4% .5% 5.5% 3.9%
? - g-4f & LI 1
£ e l it 1 14 ;
OCEANIA 39.5% 38.8% 13.5% 6.1% 2.1%
{ \‘ | ‘ >‘ : | 4 ﬁl ‘w ‘
| F 8 ' |
“ ‘ ) S ’ ‘. ‘) PP NN S ’!
NORTH AMERICA 37.2% 38.4% 16.0% 3.9% 4.5%

%

Source: UN FAO, 2023 - with major processing by Our World in Data | Figures Rounded
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Food Conversion Efficiency

Pounds of feed to produce 1 pound of animal protein

o
e

-
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Environmental Impacts

50% of the world’s habitable land is used for agriculture

Land use Agriculture Forests, shrub, urban area, freshwater
51 million km? 51 million km?*

A Livestock production uses 70% of agricultural
land but provides only 20% of calorie intake.

https://ourworldindata.org/environmental-impacts-of-food



https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food
https://ourworldindata.org/environmental-impacts-of-food

-
BEZOS CENTER
FOR SUSTAINABLE PROTEIN

BEZOS
NC STATE ‘ l. CARTH e
UNIVERSITY FUND |

How? | When?

Food Conversion Efficiency

Pounds of feed to produce 1 pound of animal protein

o
e

4:1

NC FOOD
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Environmental Impacts

26% of greenhouse gas emissions come from food

Greenhouse gas Eood Non-food
emissions 13.7 billion tonnes CO,eq ‘ 38,7 billion tonnes CO,eq

GHGe per kg of food product

Beef (beef herd) | 5948 kg
Lamb & Mutton | 3072 ks
Beef (dairy herd) NN :: 3 ks
Coffee [INEGE 2:s:
Prawns (farmed) [INNRGGN 26587 kg
Cheese |G 2355 kg
Fish (farmed) | 13.62 ke
Pig Meat [ 1231 kg
Poultry Meat [N 557 ke
Eggs [ 467 ke
Rice [ 445 ke
Milk [l 3.15 kg
Tomatoes . 209 kg
Maize JJ] 1.7 ke
Wheat & Rye ] 157 kg
Peas ] 0.98 kg
Bananas [] 0.86 kg
Other Vegetables | 0.53 kg
Potatoes | 0.46 kg
Nuts | 0.43 kg
Root Vegetables | 0.43 kg

https://ourworldindata.org/environmental-impacts-of-food
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Environmental Impacts

Food Conversion Efficien CcYy 26% of greenhouse gas emissions come from food

_ . Greenhouse gas Food Non-food
PoundS Of feed to prOduce 1 pound Of an|ma| prote|n CULESISUEEN  13.7 billion tonnes COseq | 38,7 billion tonnes CO.eq

50% of the world'’s habitable land is used for agriculture

Land use Agriculture Forests, shrub, urban area, freshwater
51 million km? 51 million km?

o
e

o000
LN N N J ; :
o000 70% of global freshwater withdrawals are used for agriculture
9999 4 : 1 Freshwater Agriculture Industry (19%)
bedidid withdrawals ot Fhle o e Households (11%)
o000
LN N N J o000
LN N N J LN N N J
(NN X (NN X J 78% of global ocean and freshwater pollution
LN N N o00O ——1 : |
eoeoe (NN X Eutrophication Agriculture Other sources
o000 (XA X X ] 78% of global eutrophication 22%
o0 o000
LR N J (N N J . 2
L] L] 94% of global mammal biomass (excl. humans) is livestock blotidllalog
Mammal y
biodiversity Livestock ’

94% of global mammal biomass (excluding humans)

71% of global bird biomass is poultry livestock

Bird : e
. . Poultry livestock Wild birds
bIOdlvefSltY 71% of bird biomass 29% of bird biomass
Data sources: Poore & Nemecek (2018); UN FAO: UN AQUASTAT: Bar-On et al, (2018 CC-BY by the author Hannah Ritchie
LEAST = el MOST OurWorldinData.org - Resea ind data to make progress against the world's largest problem t

ood Conversion Efficie

https://ourworldindata.org/environmental-impacts-of-food
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X //

Global average protein intake (g/day) in 2015 Effect of global population trend on protein demand

THE YEAR GLOBAL DEMAND FOR

2050 ANIMAL PROTEIN © & J %>
6 BiLLION D /0

fretettttettteee

thee
\# 14
'¢¢
11
t
!
2050
S e —
46.75 118.14

Food security x Sustainability

Reedy et al. (2019) Global Intakes of Total Protein and Sub-types; Findings from the 2015 Global
Dietary Database (P10-050-19). Current Developments in Nutrition, 3(S1): nzz034.P10-050-19.
https://doi.org/10.1093/cdn/nzz034.P10-050-19.
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D
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Multidisciplinary approaches to address
food security challenges: =T

\ !

Sustainable &
l Smart Packaging J Biodegradable Packaging

Reduction of
Food Waste

Procmon Agriculture

\ Sustainable Food
Genetically Enhancing Food Sources/Farming Food Security Sources
Modified Crops (Increase Productivity) Key Directions (Alternative Sources of

Animal Produced Proteins)

=

\-‘emcal Farming (Urban
Agrlculture)

Food Safety
Envirmmonh! Scionoe
L Food Traceability J Reducing Food-born ]

Pathogem

Lurie-Luke (2024) Alternative protein sources: science powered startups to fuel food innovation. Nature Communications, 15: 4425. https://doi.org/10.1038/s41467-024-47091-0
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Sustainable Protein Terminologies:

Typical domain references:
ASustainable Proteins
AAlternative Proteins
ASmart Proteins
ANext-gen Proteins
AFuture Proteins

Other confounding references:

AAlternative Meat/Dairy
AMeat Mimics

AArtificial Meats

ASynthetic Meats

ALab-grown Meats
APlant-based Meats

ACell cultured/cultivated Meats




