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OUR AMBITION

Today, our ambition
is to be one of the leaders in the movement
around fermentation:

Working together to
better nourish
and protect the planet.

This mission must guide our daily
activities.
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OUR ACTIVITIES

The infinite potential of
microorganisms (yeasts, bacteria...)
enables us to position ourselves in
the bread making, food taste and
pleasure, healthcare and industrial
biotechnology markets.
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In each of these domains, Lesaffre’s
ambition is to be one of the active
leaders in the fermentation of
microorganisms to better nourish
and protect the planet.
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Fermentation
at the heart
of our activities
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WE CREATE
RESPONSIBLE TASTE
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360

OF TASTE

10 factories Formulate plant-based products
in the world with natural fermentation-based

solutions:

H L
5 Culinary centers r@%stf e

(L.JS, Brazil, France, China, Improve mouthfeel
Singapore)

1 Global Sensory Lab Bring authentic taste

In France .
Elevate protein content

1 Central R&D
In France Neutralize off-notes

Reduce fat and salt
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HOW IMPORTANT ARE THE TASTE & TEXTURE
CHALLENGES IN PLANT-BASED FOODS ?

The demand for plant-based foods is rising, but many fall short on taste and mouthfeel.

“Which improvements would you like to see more in plant- “To what extent do you agree with the following statements?
based products? (Reponses for “agree” or “strongly agree”)

TOP 3

Improving taste _ 33% Improving the taste of plant-
based products is the most
52%
necessary step to make them

more appealing to me

| would rather see the improved

More natural/less artificial _ o5% taste of existing plant-based 510,
ingredients products instead of new ’

launched products

Improving the texture of plant-
based products is the most
necessary step to make them
22% more appealing to me

48%

Improving texture

Source: Innova Trends Survey (Europe 2024) n
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WHAT ARE THE TASTE & TEXTURE CHALLENGES
IN PLANT-BASED FOODS ?

Taste identity & Masking Depth &
reproduction undesirable notes mouthfeel

Simply adding salt, fat, or umami is not enough to fully replicate the flavor complexity of traditional foods. .
7
Q: Biospringer
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WHICH OTHER IMPORTANT CHALLENGES ?

Reducing Fat

N\—

Reducing Sugar Nutritional Value

EEEEEEEE =z ‘. Biospringer n

Reducing Salt




YEAST, A MICROORGANISM WITH AN
UNLIMITED POTENTIAL

cell wall

plasma membrane
cytoplasma
nuclear membrane

Composed of :

Fungi kingdom

size< 1/6000 - 1/8000 mm

nuclear pores
nucleus
mitochondrion

endoplasmic
reticulum

ribosome

mitochondrion

A small 1cm yeast cube weighs about 1g
and contains 10 billion living cells of yeast!

Golgi apparatus

*Ondry matter basis

Fermenter

In a short time, sugar and mineral nitrogen
are transformed into organic nitrogen as
protein and essential amino acids.

A Cooling tower Harvest
“6 Biospringer n
by

Lesaffre

Evaporation
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5 TASTES, 5 DIFFERENT MECANISMS

SALT SOURNESS BITTERNESS SWEETNESS UMAMI

-
lon channels G-protein coupled receptors (GPCRs)
25 types 1 type of 1 type of
of GPCR GPCR GPCR
(TAS2Rs) (T1IR2/T1R3) (TIR1/T1R3)

> The number of receptors makes

it difficult to neutralize bitterness
10
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5 TASTES, 5 DIFFERENT MECANISMS

clideo'com

Source: Oral Physiology: Mastication, Gustation, Salivation, Deglutition - Molecular Animations of the Cell (YouTube)
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PLANT DERI\/ED OFF NOTES AND LINKED

Source: Nizo Consortium "Reducing flavour and texture issues with legume-based foods and ingredients" 2023 ‘ ’

¢ Beany, musty, pea, green (typical pea-like) = ~
M ETH OXYPYRAZ' N ES e 2-methoxy-3-isopropylpyrazine, 2-methoxy-3-sec-butylpyrazine, 3- E\ Ir

P EPTI D ES AN D AM I N O ¢ Phenylalanine, Leucine, Valine, Isoleucine and other hydrophobic amin

e Bitterness, metallic
e Triterpenoid saponins, Steroidal saponins

SAPONINS

isobutyl-2-methoxypyrazine

e Bitterness, astringency

acids
ACIDS e Peptides with short sequences (<8 residues) w

e Astringency
TANNI NS ¢ Hydrolysable tannins with gallic acid or ellagic acid as base
e Condensed tannins, Pseudotannins, Complex tannins

. e Bitterness
FLAVO N Ol DS e Catechin, a flavan-3-ol, building block of condensed tannins HO

e Chlorogenic acid, Quercetin

H H O
LIPIDS OXIDATION e Green, beany, fatty, oily, rancid, floral, solvent H3CV\WH
Aldehydes, alcohols, ket , f C5, C6, C9
PRODUCTS ¢ Aldehydes, alcohols, ketones, furans ( ) A
e Bitterness, astringency, sourness OH

PH E N O L| C AC' DS e Examples p-hydroxybenzoic acid, salicylic acid, gallic acid, ellagic acid H

(benzoic acid derived) and p-coumaric acid, caffeic acid, ferulic acid
(cinnamic acid derived)

=> Can come from the raw material itself (enzyme, ion, chemical profile)

LESAFFRE 2

or can be processed related (storage, moisture, heat treatment, ph variation)
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vLesaffre




BITTER BLOCKERS

The science of cellular-based functional taste receptor assay

R BLOCKERS

W to make medicines and food taste better
+ bitter molecules attach to

rarontar tricosring tha

G y cortex «

GUSTDUCIN

Transfection ’ /

RECEE
MOLE

_ .
—— l FLIPR Tetra High-Throughput
BITTER -

BLOCKERS
o vV o

HEK293T-G16Gust44

TAS2R

Cranial nerves <«

TAS2R

G- ' Plasmide I

G16gust44

Human cell line
(HEK293T)

Partnership with INRAe CSGA to use human
cellular receptor models to understand the
effects of our solutions on bitter taste.

03

0.2

0.0 4

Fluorescence reading

# YE1OugmLECcg= 1716+ 264 uM (max=023 = 0.01)
m YE130pgimLECgp =170 £ 146 uM (max=0.10 £0.01 }
o YE180ug/mLECzy = 1843 = -uM (max=0.012-)
¢ YE1300pg/mLECgy=-2-pll (max=-=-)

100 1000 10000

Ofloxacine (UM)
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SPRINGER MASK: A SIGNIFICANT INHIBITING
FEFFECT ON 14 BITTER RECEPTORS

88 A%
There are Study proved that Springer Mask 101 is a powerful and large natural bitter blocker
BETTER WAYS T
togo U N NOTICED Confirmation at physiological level of the mode of action -

of Springer® Mask 101. 7%

o 14 receptors significatively inhibited and 7 have decreased in

bitterness activation over 40%: wide range of action.

Dosage range ~100 ppm: compliant with Biospringer’s Culinary Center
tests in food and beverage applications (low dosage active ingredient).

Mask101 Control  TAS2R3 TAS2R7 TAS2R8 TAS2R9 TAS2R10 TAS2R14 TAS2R16 TAS2R38 TAS2R40 TAS2R43 TAS2R31 TAS2R46 TAS2R20 TAS2R50

— TAS2R10, TAS2R38, TAS2R31,

14
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WHAT IS KOKUMI AND HOW DOESIT ) 4 ...
IMPROVE TASTE PERCEPTION? e

| WHAT IS KOKUMI?

Not a basic taste, but a taste sensation that amplifies richness, depth, mouthfeel and
modulates flavors

' y-Glutamate ‘Cysteine' Glycine ‘

Glutathione (y-Glu-Cys-Gly)

Naturally found in fermented products,

Key kokumi-active compounds:
slow-cooked meat, aged cheese

v-glutamyl di and tripeptides

150+ molecules linked to
kokumi perception

LESAFFRE &




WHAT IS KOKUMI AND HOW DOES IT IMPROVE
TASTE PERCEPTION?

HOW DOES KOKUMI WORKS?
Binding to receptors Signal activation Release of intracellular
?e?sing receptor (CaSR) on taste cells leading to PLC-IP3 pathway activation (22]| “taste” signals to the brain (4]
| 23 ’

SENSORY BENEFITS OF KOKUMI

Makes plant-based foods feel Increases umami, fattiness,
richer and more satisfying and complexity

16
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OUR LATEST DISCOVERY ON GLUTATHIONE
ACTIVATING UMAMI RECEPTOR

METHOD Umami taste receptor functional assay

D1 Cell culture D2 Transfection D3/ Calcium assay Agonists
@ = 1 @
e ) : ¢ LGIUEC50=088+020mM(max=097+006) | O 0 I
1L ai Testing molecules 4 GSHECs0 =212+ 0.09 mM (max = 0.46 + 0.01) 'HUJ\/\‘/"\UH: L-Glutamate
) Cel plte 1 5 7 GSSG EC50 = nd (max = nd) :_ o _ _NH_
| o @ o 1.0 s S ST
Plamids coding for: Human TASIR1, 1.0 Fwooe_~ NJTN\/COOH 1 .
HEK293T cells rat TASIR3, Ga15i2, GCaMP6S FlexStation™ E L 4 R ! Reduced L-Glutathione
<54 /LI
NH;
Functional expression of umami taste receptor hTAS1R1/rTAS1R3 (wild type) and 21 point mutants. }HOMH 2 N/Wuu}
0 o "o
0.0 } . A } Oxidized L-Glutathione
T T T 1 AN
‘HD ruk/\ﬁ:\o”
0.01 01 1 10 100 ———————

® GSHECs0=3210+138 uM
+L-Glu 100 pM EC50 = 3055 £ 151 uM

4 +L-Glu 300 uM EC50 = 1286 + 156 uM A A ( y/ TAS1R3

TASIR1 Compound (mM)

T
.g A +L-Glu 1000 pM EC50 = 481 £ 157 uM !
E @_ . ' ¢
g \ @
g S g CONCLUSION
i <\ e '
. \ +*#* In contrast with L-Glu, GSH is a partial agonist of hTAS1R1/rTAS1R3 receptor.
0.01 0.1 1 10 100 "\ C =& (H08) % GSH synergizes with L-Glu.
: ED @D @
G8H (M) (%) +* Critical residues for GSH binding (orange) are located in the VFTD of TAS1R1. GSH makes contact with 8
critical residues. The binding site of GSH overlaps with that of L-Glu (yellow) and IMP (green).
Synergy

between GSH and L-Glu

“6 Biospringer
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KOKUMI: MORE THAN GLUTATHIONE

Springer Cocoon 4101/0 MG L: 26 kokumi molecules identified (relative intensity normalized

to alanine)

COCOON

YOU FLAVORS

Cocoon

Amino Acid Alanine 1000000

Amino Acid His 275

Amino Acid methylCys

Amino Acid methylCSO

Amino Acid allylCSO

Amino Acid PeCSO

Modified Peptide Glu-CysDDE
Modified Peptide Glu-ethylCys

Organic acid Creatinine

Organic acid Creatine-1

Organic acid Creatine-2
Peptide Glu-Gly
Peptide Glu-Cys*-Gly
Peptide Glu-Cys*
Peptide Glu-Ala 1299
Peptide Pro-Glu 1098
Peptide Pro-Pro 1080
Peptide Pro-Val 1018
Peptide Ser-Pro 707
Peptide Glu-Abu 656
Peptide Glu-Val 592
Peptide Glu-GIn 533
Peptide Glu-Abu-Gly 509
Peptide Arg-Pro 176
Peptide Glu-Glu 162
Peptide Val-Pro 75

LESAFFRE &
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KEY TAKEAWAYS

Taste remains the number one challenge for plant-based product category

Yeast and, more broadly, microorganisms can be used as biological factories to produce
key natural compounds, and can also bring taste complexity with thousands of different
compounds in extracts (mainly peptides).

Combining cellular-based functional taste receptor assays with other expertise, such as
sensory analysis and physical-chemical analysis, helps us expand our knowledge of basic
tastes and flavor properties of natural extracts.

5 Kokumi helps plant-based foods achieve the depth, indulgence, and craveability
consumers demand naturally, while also supporting healthier formulations.

19
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THANK YOU!

ANY QUESTION?

ANTOINE THOMAS ' . :
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