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The science and
practice of
fermentation has
been around for
thousands of
years...intentional
or otherwise.
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Cargill Health
Technologies:
Animal

The science of creating
more healthy days for
people, animals and
our planet

Improving companion
animal digestive and
Immune health

Science-based Technology

Over 385 controlled

= research studies
@ Over 160 peer-
reviewed publications

More than Expertise Across Disciplines

500 « Nutrition

rs“x + Fermentation
| L% |

Nutrition ' « Immunology
Science \* « Microbiology

Professionals * Genetics




Today’s Agenda

Defining Postbiotics

Postbio....WHAT?!
Key Differentiator: Stability

Consistent Delivery &
Manufacturing Flexibility

Species Specific

Key Differentiator. Proven Benefits
Research

Key Differentiator: Consumer Centric

Meeting Pet Parent and
Horse Lover Expectations

How to Start

Kickstarting the Process
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Why Do We Need Another “Biotic™?
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Source: Pet parent feedback regarding ingredients they look for in pet supplements. In-Home Concept & Usage Study (Cargill, Inc., 2021)
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The Word is Out on Postbiotics...

Search Volume

Google Searches for Postbiotics Has
Increased by 1,300%

Total search volume by month, Keyword Group Level 1

June 2021:

7240
Searches

June 2019: AN
520
“ Searches f
.
I ¥ =
o &

Source: Lumina Intelligence / https://www.nutraingredients.com/Article/2021/08/02/Postbiotics-

see-1-300-increase-in-Google-searches
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Postbiotics Defined

Postbiotics

A postbiotic is a preparation of inanimate
microorganisms and/or their components
that confers a health benefit on the host.

COMPONENTS OF
A POSTBIOTIC:

-

OB 0 —

OF

INTERNATIONAL

SCIENTIFIC ASSOCIATION

PROBIOTICS ano PREBIOTICS™

f

Postbiotics may contain
intact inanimate
microbial cells...

and/or microbial cell
fragments/structures...

e
52

Cellwalls, membranes,

O G)
P

exopolysaccharides, cell-wall
anchored proteins, pili, etc

[
with or without
metabolites/endproducts

:‘,‘ N\’ LN
[ R

Qrganic acids, peptides, secreted

\ proteins, enzymes, bacteriocins, etc.

~

Source: Salminen, S., Collado, M.C., Endo, A. et al. The International Scientific Association of Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of
postbiotics. Nat Rev Gastroenterol Hepatol (2021).

© 2022 Cargill, Incorporated. All rights reserved.
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O |1SAPP

International Scientific Assaciation
for PROBIOTICS and PREBIOTICS

Postbiotic
“A preparation of inanimate microorganisms and/or their

Definition

components that confer health benefits on the host”

Salminen, S., Collado, M.C., Endo, A. et al. The International Scientific Association for Probiotics and Prebiotics (ISAPP)

consensus statement on the definition and scope of postbiotics. Nat Rev Gastroenterol Hepatol (2021).
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Carqill

Postbiotics

100% natural, yeast-
derived whole food

fermentates.

|

At the end of fermentation, all
yeast cells are fully heat-
deactivated.

I

Cargill postbiotics begin
with a specific strain of
S. cerevisiae.

a

“Alpreparation

of

inanimate|microorganismg and/or their

components|that

confer health benefitsjon thelhost”

l

Cargqill postbiotics contain

hundreds of bioactive
compounds

v

Cargqill postbiotics offer
species specific studies
(Equine, Canine)

Cargill postbiotics are highly
palatable, support immunity,
gut health, and related
outcomes

© 2022 Cargill, Incorporated. All rights reserved.



Postbiotics are not....

Viruses specific
or metabolites or
Vaccines microbial

compgnents

am-é end

result of
supplementing
dietary pro and

prebiotics

Living
Organisms

© 2022 Cargill, Incorporated. All rights reserved.
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How Do We Validate our Understanding?

Measure microbiomes
(population description; e.g.
diversity) with sequencing

Directly test for immune system
changes such as immune cell
numbers, function and cytokines

Quantify fermentative by-
products like VFAs using
metabolomics

Pilla, R. and Suchodolski, J.S. The Role of the Canine Gut Microbiome and Metabolome in Health and Gastrointestinal Disease. (2020) Front. . )
Vet. Sci. 14 January © 2022 Cargill, Incorporated. All rights reserved. 14



What's the Difference: Pre,

Pro and Postbiotics

PROBIOTICS
PREBIOTICS, |
FIBER AND
FODMAP*

e

IMMUNE & GUT SUPPORT
F[] SIH mn[:s Cargill postwotics provide th

right combiration of metabolites to ophimze
companan amimal health, vitality
angd owerall well-baing

benehcial metabolites

The Goods

© 2022 Cargill, Incorporated. All rights reserved.
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The ‘Biotics’: What's the Difference?

PROBIOTICS

Probiotics, such as live
beneficial bacteria, are
supplemented to provide exira
Factories to utilize prebiotics,
fiber and FODMAP to
make Metabolites.

"
3

L ]
* * Factories

R
E

PREBIOTICS,
FIBER AND
FODMAP*

Substrates often found in
plant cell walls, are
The Fuel for benefidal
microorganisms in
the gut.

Probiotics Definition:
“Live microorganisms that, when
administered in adequate amounts,
confer a health benefit on the host.”

Fermentation
Functional
Metabolites:

Generated by Pre and
Probiotics, The Goods
that support health,
such as amino acids,
vitamins, short chain
fatty acids and more.

© 2022 Cargill, Incorporated. All rights reserved.



Probiotics: The Challenge is Viability

Forage
PROBIOTICS Manufacturing Quality Stross
Probiotics, such as live Processes . "
beneficial bacteria, are ' = \

supplemented to provide exira i
Factories to utilize prebiotics, Probiotic -
fiber and FODMAP to

make Metabolites. Function

“* " Factories

S

Stor_a_ge i
: Conditions '
Ingredient

Matrix Medication

Variable
Outcomes

CFU Viability is
uncertain given
myriad factors that
can affect results.

N

© 2022 Cargill, Incorporated. All rights reserved.




The Postbiotics Pathway: Straight and True

Hundreds of Functional
- Metabolites

The Ingredients

Saccharomyces ((6+%
cerevisiae 0, o}
Nutrient _
Solution Fermentation
Processes —
(5

Fermentation .
Media

Phytosterols

e Organic acids
e Antioxidants

(polyphenols)
Nucleotides
Peptides
Proteins

e Vitamins

Minerals

e Carbohydrates

Phospholipids

e Oligosaccharides
e Short-Chain Fatty Acids

(acetate, propionate,
butyrate)

Residual Cells & Cell Walls

MOS
Beta-glucan

Fermentation Media

Postbiotics

O

© 2022 Cargill, Incorporated. All rights reserved. 19



Stability Ensured:

Cargill Postbiotic Post-Process VFA Production

40
m Control (No Postbiotic)

35 = No Prgcess

m Extrusion

m High Pressure
u Retort

30

25

20

mMol

15

10

Acetate Propionate

bc bC c

bc ¢ ¢
ab
m BN

Butyrate Total VFA

Diamond V Research Innovation Center,2020 (Internal Report)
abe Means within a column without a common superscript letter differ by P < 0.05.
Saccharomyces cerevisiae Fermentation-Based Postbiotic (SCFP)

© 2022 Cargill, Incorporated. All rights reserved.
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Postbhiotic
Differentiator:
Proven Research




A Growing Body of Corroborating Evidence

SpeCies Fecal

(# of studies) Immune Cell  Immune Cell Barrier Nutrient ' Fermentation Fecal Fecal Feed Exercise rsEssed Vitality &
N ; : A Fecal Quality . 5 Growth e Health &
Population Function Integrity Digestibility End- Metagenomics Metabolomics Efficiency Performance Wl Performance
Products

Dairy & Beef
(175%) [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
Poultry
(80+) [} [} [} [} [} [} [}
Swine
(75+) ® ® ° ® ® ) ) )
Aqua
(25+) [ J [ J ([ ] [ ] [ ] [ J [ ] [ ] [ ]
Human
(15+) [} [} [} [ ) [ ) [} [}
el ° ° ° ° ° ° ° °
(16+)
Pet

[ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
(13+)

22 © 2022 Cargill, Incorporated. All rights reserved. 22



Controlled
Study

Results:
Canine




The Goal: Happy,

Healthy Pets

Under
Stress

Vitality

Immune System

Maintenance

Healthy &

© 2022 Cargill, Incorporated. All rights reserved.
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Canine Immunity Benefits

. . B cell MHC I+
Efficient Surveillance o 10
. S P <0.05
Increased number of cells expressing MHC g 95 -
Class I+ receptors which stimulate T helper - m Control
2 90 mPostbiotic
cells. °
85
-
2500
oA Improved Responsiveness E 2000 P=005 7P <001
@ Decreased production of TNF-a in response §1500 mControl
to TLR agonist stimulation, indicating an anti- % 1000 o ) . mPostbiotic
inflammatory effect and balanced immune = 500 -
response to challenges. 0 ol i -
Control TLR2 TLR3 TLR4 TLR7/8
.
Protection Against Oxidative Stress 50 —HneRRESOIL go neEn P00
T L = ontro s mControl
Lower indications of oxidative stress and & % 100 Olow £ Slow
improved antioxidant capacity in exercise é g 50 mHigh E 2 BHigh
c
stressed dogs. - o
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Canine Gut Health Benefits

< 0 Bifidobacterium
© % ' P <0.01 )
28 a0 - _o A Supports favorable
O c ontro VRN . . . .
g8 20 st A ; shifts in gut microbial
2 10 populations
0.0
-
_ Phenols & Indoles Decreased putrefactive
S 20 Linear, P = 0.03 aControl compounds that result
2 20 .::. aLow in fecal odor & which may
0.0 BMedium 00¢ be indicative of dysbiosis
Stool Score ) ) )
; Maintains optimal stool
3 "l OE B - uality under stress and
5 m Control é q
' Overall Unstressed Exercise Transport BPostbiotic non-StreSS Condltlons
Stress Stress

© 2022 Cargill, Incorporated. All rights reserved.



Canine Vitality Benefits

\V Faster

Speed, mph

13.0

12.5

12.0

11.5

11.0

10.5

Dogs supplemented with a postbiotic ran
an average of 3.2% faster across several
distance challenges versus control

P<0.007
P<0.07
P<0.06
m Control
@ Postbiotic
2 miles 3 miles 5 miles
Course Distance Test Article: TruMune

Four Rivers Kennel

Activity per km

b.—-

800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

0

More Active

Dogs fed a postbiotic demonstrated
15% numerically greater overall activity
compared to control

P<0.07

p<00  P<004

W Control

P<0.02 . I @ Postbiotic

3miles 4 miles 5miles 10 miles

Course Dlstance Test Article: TruMune
Four Rivers Kennel

© 2022 Cargill, Incorporated. All rights reserved. 27



Controlled
Study
Results:
Equine




Palatability is Essential

“Sure — but can you maoke him drink?

Larson, G. The Complete Far Side. Andrew McMeel Publisher, 2014.

© 2022 Cargill, Incorporated. All rights reserved.



Equine Gut Health Benefits

Woannl W Posthentic
6]

% ¥ LT
AN Improves Nutrient 15 ,
‘-."h-l'l . . A o :']
) Digestibility E :
""'"‘i-*i"'m « .
| o
40.0 35.58
Increased VFA
Production Z20.0 ™ Contro!
@ Postbiotic
0.0
-

Improvement In Intestinal
I Villi Characteristics
KOV i Longer, denser villi, better

barrier, more absorptive

Control Postbiotic

© 2022 Cargill, Incorporated. All rights reserved. 30



Equine Benefits: Stress Management

Managed Systemic Stress Transport & Head-Tieing Model
TruEquine™ C postbiotic helps horses to respond During 12-hour head elevation stress challenge:
appropriately to exercise, while experiencing minimized . . -

excessive stress afterwards for faster recovery. TruEquine™ C helped beneficially modulate

immune response

e TruEquine™ C beneficially affected the gut
== COMN = Postblotlc . . .
e s e microbiome of horses under stress via a more
stable community structure and a robust functional
potential with regards to carbohydrate metabolism

g288

Serum Cortisol, pg/mL
I
=

Pre-SET 0 hr Thr &hr
Post-SET
. . . Tench, M., et al.,. 2021. J. Equine Sci. 100 :103503.
Valigura, H., et al., 2021. J. of Anim. Sci. 99 (8) 1:11 .
https://doi.org/10.1093/jas/skab199 Tench, M. et al., 2021. (ASAS Abstract; 2021)

© 2022 Cargill, Incorporated. All rights reserved. 31



Equine Benefits: Joint Health

Improved Joint Health

TruEquine™ postbiotic helped appropriately manage
PGEZ2, a joint inflammation marker for improved joint

health

7000
6000
5000
4000
3000
2000
1000

PGE2, pg/ml

== LN 5 Postibiotic
et x Hour P = 0.0001

O hr 6 hr 12 hr 24 hr 168 hr 236 hr

Martinez, R. E., et al. 2021. J. of Anim. Sci. 9 (10): 1-8.
https://doi.org/10.1093/jas/skab272

Acute Inflammatory Response

Horses fed TruEquine™ C postbiotic exhibited more
synthesis vs degradation of intra-articular cartilage.

The response to acute inflammation injection was
generally less erratic for horses fed TruEquine™ C
postbiotic vs control horses.

Cartilage Synthesis

Degradation
CPIl:C2C AUC

—@— Control ==@== Postbiotic

[ Sy
oN B

OoON B O 0

0 hr 6 hr 12hr 24 hr 168 hr 336 hr

“ Wichin tirme, SOM LRS differs from all acher treatrments (7 < 0,35
*iéithin times, TruEquine £ LPS differs fram all ather treatments (P < 0053

© 2022 Cargill, Incorporated. All rights reserved. 32
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Key Human Market Drivers: “Good for Me!”

“Consumers are taking a more holistic, proactive, preventative & personal approach to health.
They feel empowered to make their own decisions about what’'s healthy & what'’s not..."

W k]
Wi

Feed Car =

Thought

84% of Chinese, 64% of American, and 58% of Brtish consumers
E[F gfiso surveyed noted that immune support has become more important
g ﬁ‘ ® to them since the start of the pandemic.

Over 1in 4 U.5. and UK. consumers, and 40% of Chinese consumers
reported that they began taking an immune supplemeant
during the pandemic.

In the next six months, consumers surveyed
said immune health support will become more  Amaricam comume
important to them. :

strongly agreed that good gut health can help reduce their chances

\1;}; More than 4 in & consumers surveyed noted that they somewhat or
-
9,

of becoming ill.




...Driving the Focus on “Good for My Pet”

% of US Pet Parents Who Say it is
Important to take a Preventative
Approach to Protect Pet Health

(Source: Mintel 2021 Treetop Survey)

Yes
85%

Because of Covid...

Am paying closer attention to my pet's 220
health & wellness °

Am especially concerned about my pet's 20%
immune system

Source: Packaged Facts Nov-Dec 2020 Survey of Pet Owners

43%

21%

© 2022 Cargill, Incorporated. All rights reserved.
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What Pet Parents Want...

Without Compromising Safety, Stability or Palatability

Shopping List
Vf wellness

E' Tmmanity, Gut Health, Vitality

w Natural

z Non-gMO
z Clean Labels
7 Superfoods
“No” Claims

36



Kickstart the Process

Cargill Technologies Companion Animal Team

CHT Commercial Team

Alissa Wellington Deven Vespi Brian Hamilton Laurence Mills Lexie Moening

and Development

Sharon A. Norton, Ph.D.

CHT Marketing and Portfolio Management

Julie Gasper Haley Corkery

© 2022 Cargill, Incorporated. All rights reserved.



Learn More at our Postbiotics websites

Cargill == R
il E il Sualu 4 : : Bums [m——

EPICOR Leadersin
%5 Postbiotics

THE UNBRIDLED POTENTIAL OF POSTBIOTICS

cargill.com/supplements/epicor truequinepostbiotic.com/
-pets-postbiotic-ingredient S

© 2022 Cargill, Incorporated. All rights reserved. 38


https://truequinepostbiotic.com/
http://www.cargill.com/supplements/epicor-pets-postbiotic-ingredient

Any guestions?

Presentation title (Insert Tab > Header & Footer > [type presentation title in text area] Check the Box)
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Cargill

Helping the world thrive
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