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Amano Enzyme

Amano Enzyme, as a global company, has been researching natural’s enzymes with pioneering
spirit to develop and manufacture microbial enzymes since 1948

The Three Synergies - Make a better world with Japanese biotechnology

Food x Medical application Koji x Liquid fermentation Modern xClassical biotechnology
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Leveraging our expertise in medical and food Enabling the production of a wide range of unique Differentiating and creating a unique value
areas to develop innovative applications with products with koji and liquid fermentation and proposition with modern and classical
consistent and high quality production technology biotechnology
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ENZYMES WITH UNLIMITED POSSIBILITIES
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Global architecture, local application

Whether engineering high-yield meat stocks, enhancing umami and kokumi
profile with debittering or producing bioactive compounds, Amano Enzyme
delivers dedicated technical support and reliable supply chain across
North America, Europe and Asia

UK

USA -

@ : s s China @ . @ Japan

Mexiea , : : . Thailand © ~
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Quality Assurance

Delivery consistence with high quality that compliance worldwide

Manufacturing the products
with consistent and high quality

GMP for API
FSSC22000
1ISO13485
1ISO14001

Regional regulatory requirements

FSSC 22000 - 1S0 13485

BUREAU VERITAS BUREAU VERITAS
i i Centification

Certification

Meet various food
product requirements




What are Enzymes?

Natural

They are natural and are found
everywhere. They manage every
biochemical reaction in human body

Substrate

Products

Protein
They are made up of small amino acids
Enzyme-substrate . .
complex Protein strung together in a linear polymer
“=\o Catalysts
/Z They are natural biological catalysts,
Enzyme-product Cellalyste improve the rate of chemical reaction

complex

Enzyme have a function during processing, but not in the final product, and have often been
removed during process, so they do not have to be included on the label.




Three Compounding drivers are
accelerating the global shift away from
traditional dairy

0-20 %

20-40 %
B 0-60%
B 60-50%
B s0-100 %
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Biological Realities

Lactose intolerance affects an
estimated 33% of the global
population, alongside cow’s milk
protein allergy driving infant diet shifts

Environmental & Ethical
Mainstreaming vegan and flexitarian
diets aim to drastically reduce carbon,
land, and water footprints.

Health Perceptions

Rising consumer desire to avoid
saturated fats, exogenous hormones,
and antibiotic residues associated
with conventional dairy cattle.




Health and wellness are top-of-mind for APAC consumers
and shape their purchase decisions

Question: When selecting which packaged food and beverages to buy, aside from price, please rank the following
in importance from 1 to 10, where 1 is most important and 10 is least important

% Ranked Top 3
(APAC Average, 2020 vs 2023)
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lactose in milk could trigger dairy milk upsets their stomach | A concerns (eg bloating, diarrhea)
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https://data.mintel.com/databook/919708/#Q12
https://data.mintel.com/databook/milk-dairy-alternatives-thai-consumer-2020/#Q20
https://data.mintel.com/databook/dairy-drinks-indian-consumer-2020/#Q12

In APAC, lactose-free dairy product launches are on therise
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https://www.gnpd.com/sinatra/shared_link/f7785208-a512-4261-be22-d50a16b0300a
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Production of Lactose-Free Dairy Products — Hydrolysis

Lactose Glucose Galactose
Cr O CHOM CH.OH CH 08
o o OH Lactase OH by .
Om Q. ﬁ < OH “+
o o &
oM oM o o
C12H2205 C6H1206 C6H1206

SanslLacto 2.0 :

» Comprehensive non-GMO solution
» Beta-galactosidase

« Hydrolyzes lactose to D-galactose and
D-glucose in neutral pH

« Manufactured process using a selected
strain of yeasts

* FDA approved
« Non-GMO

MANO

Batch Aseptic
(Pre-hydrolysis) (Post-hydrolysis)
1 +
Raw Milk Raw Milk
v {V
Thermization (optional) UHT Treatment
(65°C, 15-255)

Lactase Sterile Lactase
Incubation at 4-8°C for 24 hr Packaging
Pasteurization / UHT Quarantine 3 days
1 At ambient temperature
Packaging l
Storage
Storage




Faster and more efficient non-GM lactase

Protocol Reduced the reaction time by up to 45%

Cow’s milk Y (Lactose: 4.77g/100mL)

0
O— Cooling6 C 0.8%
0.7%
S 06%
@« sansLacto 2.0 (Dosage: 10U/mL-milk) ®  0.5%
2 0.
T
3 03%
0
2 0.2%
@« Reaction (6¢2 €, 5-30hr, agitation) 0.1%
0.0%
! 5 10 15 20 25 30
Analysis with HPLC (LOD=0.03%) Reaction time (hr)

SansLacto 2.0 ===  QOther lactase ™=

1) Cow’s milk= UHT treated cow’s milk

VQ\MA‘NQ




Increasing dosage to meet stricter target of residual lactose <0.01%

Protocol

Cow’s milk Y (Lactose: 4.77g/100mL)

@©<«— cCooling6 C

‘4— SanslLacto 2.0
* Density: 1.11g/ml

@©-«— Reaction (6¢2 C, 16hr, 24hr, agitation)

v

Analysis by Campden BRI (LOD=0.001%.)?

1) Cow’s milk= UHT treated cow’s milk  2) Report No. 142789, 144137-144151

V\\\MANQ

20U-30 U/mL-milk of SansLacto
IS recommended

Residual lactose (%)

0.05%

0.04%

0.03%

0.02%

0.01%

0.00%

10U 15U 20U 30U 40U

Lactase activity (U/mL-milk)

16 hours === 20 hours ===




Plant-base alternatives have transitioned from
niche allergy substitutes to mainstream dietary
= B XN staples

The Future: Global market
value of $28.55B (2023),
Projecting a 9% CARG to hit
$32.38B by 2025. Almond

The Decline: 13% drop in milk remains the dominant

US cow’s milk consumption Western market leader

over a recent 5-year period

The Explosion:
Worldwide sales doubled
between 2009-2015
($21B)

w ‘ /// / Ref: Plant-Based Milk Market Insights 2025-2035, 2023
Q\MANO 3 Dairy Alternatives Market Size, Share, Growth Report, 2032, 2024
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Once a movement, then a lifestyle,
by now it might just be the new mainstream

ALMOND
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Which of these product claims would
Influence your decision when choosing a
plant-based milk beverage?

Regional SG TH MY ID VN PH

Environmentally friendly
packaging (eg. 100% 24% 23% 29% 29% 20% 32%

recyclable or compostable)

kpelly swined, 20% 16% 21% 23% 22% 30% 29%

manufactured

Manufactured in a country
that | have a positive 13% 21% 12% 21% 7% 18% 18%

impression of

Minimal preservatives/

additives 25%

Low/No sugar

High in protein

Halal-certified

Organic 32% 34%
Ce S 12% 15% 11% 14% 8% 20% 16%
Bty soureed 21% 22% 19% 24% 36% 28% 20%
ingredients © ° >07% 0

Non-GMO (genetically
modified) ingredients

21% 32% 28% 24% 19% 26% 24%

None of the above V. G 9 9 9 o o,
2% 8% 6% 4% 3% 12% 3% N=1,000 respondents each from Singapore, Vietnam, Thaj

ndonesia, Malaysi ippines, conducted in Jan 2023.

=
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Dairy alternativ

Key DRIVERSs of consuming

dairy alternatives

49% It is HEALTHY

39% Itis TASTY
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25% Itis CONVENIENT  * Skt

/ '.\“ it in q“rvey iOZZ, InnovaiCategory Survey 2023
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r 4 v Key CHALLENGES of consuming
| w dairy alternatives

Taste and Texture
Price

Protein content
Low / no / reduced sugar
Low fat

Long list of ingredients
Natural ingredients



Deconstructing the Botanical Source Matric

Scientific Definition:

Colloidal suspension or emulsions consisting of dissolved and disintegrated plant material
engineered to mimic dairy

Legumes Nuts Seeds Pseudocereals
a5 TN
e D
Almond Hemp Quinoa
Peanut Coconut Sesame Amaranth
Chickpea Cashew Sunflower Teff
Lupin Hazelnut Flax

Ywiano




Transforming plant matter into stable colloidal suspensions
requires intensive bio-mechanical engineering

Plant to Carton >
(6] -
“ O :‘ i *¢ Q. 2P
Pre-treatment Extraction Enzymatic Formulation Homogenization
treatment .
Soaking, blanching Wet-milling and Adding other food & Thermal
and dehulling to grinding to form a For improving ingredients such as UHT or High pressure
mitigate off-flavors coarse plant slurry texture and physical vitamin, sweeteners, homogenization to
and soften tissues properties of the acid regulators, ensure microbial
beverage stabilizer and etc. safety and stabilize
the lipid water
suspension
fmano



Role of Enzyme in Dairy Alternative

More than a processing aid to reduce viscosity and facilitate process

TASTE

Enzymatic hydrolysis of starch into
simple sugars, like maltose and glucose,
is a key process for targeting desired
sweetness profile

FUNCTIONALITY

Enzymatic modification of proteins plays
a significant role in improving solubility,
emulsification and foaming

NUTRITION

Along with increasing the protein
content and non-digestible
polysaccharides, the enzyme reduces
the content of naturally occurring anti-
nutritional factors (e.g. phytates)

SUSTAINABILITY

Enzymatic  hydrolysis of  cell-wall
polysaccharide aid to make a better
utilization of the raw material, reducing
waste and improving the overall
sustainability of the process

!
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Enzymes are needed
to help process
cereal grains

e Due to their starch structures, cereals and grains
often become thick and viscous when mixed
with water.

* Enzymes help break down the starch into sugars
for easier processing. However, this can result in
higher sugar content on the product label.

Control KLEISTASE SDS8ONA

e Our specialty enzymes can help break down
starch for ease of processing without taking
them all the way to sugars.

Viscosity reduction with alpha amylase on 20% oat flour suspension (w/w water)

Ywano 21




Glucoamylase B-Amylase Maltotriohydrolase Transglucosidase

o o P
TN s 8 8. Sk

° ooo °°°o cp&d) 8@ £ & § & o cg)
ooo o ® 8 (po 69& (8@0&

j[> %ﬁ%f Mé %%f o g é %Qf oo g
Glucose Maltose Maltotrlose Isomaltooligosaccharide
(G1) (G2) (G3) (IMO)




Amylase in Oat Drink Production

QCD@
+ A
OAT
FLOUR Q, -..P Q@ ED & 4%
l. o - oo
a NN
N 'fffij’ 3 . . > ~| —_— OAT
DECANTER , , st
FORMULATION HIGH-PRESSURE F—

HOMOGENISER
HEAT TREATMENT

WATER Liquefaction Saccharification

Liquefaction Saccharification
Breaking starch into shorter Converting starch into simple
Purpose .
chains sugars

Beta-amylase F
Enzyme Kleistase ESNA Veramax™ G3
Gluczyme NL4.2

to control sweetness and sugar

Why et e profile in the final product

Q\MI\NO

Amano Enzyme
Unimited Possiniities




PLANTS
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Master the Art of
Sweetnhess




How Sweet
Are Products

in Southeast
Asian
Markets?

PLANTS

UNLIMITED"

Sugar Levels in Oat Drinks By Country

80 products

Average sugar content (g/100ml)



Maltose Leads Among Major Brands

g/100ml

5 Total sugars = Mono and Di-saccharide

Sugar Profile | oue
O Maltose

4
Plant-based drinks
manufacturers are increasingly 3
customising sugar profiles to

2

enhance sweetness and flavor,

aligning with consumer

—

preferences in their target

NMEGS 0

PLANTS

UNLIMITED"




Designing Sugar Profiles with Precision

Enzymes enable the precise design of sugar composition, optimise

sweetness, and unlock new flavor dimensions with sugars like maltotriose and

iIsomaltooligosaccharides.

Sugar profile

| E ) EE D
by design :

5.7
2.65
2.04

4.8

PLANTS

UNLIMITED"

0.05 0.02

k Gl G2 G3

0.28
0.01

)

k Gl G2 @3

0.49

0.03

Gl G2 G3 )

1.57

0.44

0.09
—

Gl G2 G3 IMO ‘

Ywiano
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We can design your custom sugar profile with precision

Customer needs

'-a“/‘Ww "

Market trend

Amano Enzyme
Expiore Unimited Possidities
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Data driven
formulation
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Enzyme Tool

2.5

1.5

0.5

g/100ml

Experimental
Predicted

J.Il Ilnllll
G1 G2 G3 G4 G5 G6 G7




PLANTS

NO Sugars

No Compromises



CONSUMER CONCERN:
Low-Sugar and Sugar-Free
Options Are Watery 7

Understanding the issues
faced by consumers

Online consumer reviews about
low-sugar and sugar-free products
currently on the market.

Consumers report watery texture and

lack of flavor as primary concerns.

PLANTS

UNLIMITED"

“Very weak - | shook the carton before opening but
it was still extremely watery and flavourless.”

“I purchased this as part of a promotion.
I don't think | would buy again. Not sweet enough
and not good in cereal or hot drinks.”

T

4 )
“While this has low sugar, | do not see the need
to add a lot of sunflower oil to the mix as the
taste is not pleasant when heated or added
to hot coffee. It tastes like burnt oil.”
\_ y
.
4 .
“Not good, very watery and “This was my first time tasting a non milk product. | tried [a No Added Sugar
tasteless—its not good. It's way too Oat Milk] with my regular cereal. It looked like slightly watery milk. There
watery and it’s flavorless.” wasn't really a taste other than a slight sweetness. | prefer milk to non milk
\_ J substitutes so | would not switch to Oak Milk.”
\_




Standard vs. No Sugars:
What's Really Inside?

* STANDARD No SUGARS
=
dﬁw | Products labeled “no sugars™ contain less
2 Oat base | Oat base
31 - 9.8% 8.3% :
A | than 0.5% sugar by weight.
e G1 |
|
. Oat base | Oat base
10.0% 10.0%
|
| Achieving this requires careful control over
0.30 0.02 |
Oat b : Oath . . .
% | T the enzymatic reaction and, in some cases,
G2 3 |
| may also involve reducing the oat content in
2.26 0.12 | AL . . . . .
Oat base Gy Oat base
g . ] o | BB 2t s the final formulation.
e G1 G2 G3 | = G1 G2 G3

G1= Glucose; G2= Maltose ; G3 = Maltotriose — g/100ml

Ywano



Ve r a m a XTM G 3 It produces maltotriose by (endo-type) hydrolysis of a-1,4 starch molecules

* Enzyme Tool for No-Sugars Innovation Y
« Manufactured process using a selected
strain of bacteria a4 inkages
:Glucose molecule
+ Non-GMO e
4
3
a-amylase
B a-amylase + Veramax™ G3 G7
£ .
o G6 Relative Sweetness? (%)
S 2 G5
—
S~
6o G4
G3
1 G2
G1
v 1I Sucrose

0
G1 G2 G4 G5 G6 G7

\




DESIGN YOUR SUGAR

i

SUGAR CONTROL SYSTEM

No compromise on <5% sugar: Sweetness
. profile is not the result of reducing viscosity, it is
designable to make your drink.
| Beyond glucose and maltose: Amano
. showcases maltotriose, fructose and IMO
produced enzymes that provide unique
sweetness.

Ask Amano for tailor-made recipe to meet your target! QQ\M ANO




PLANTS

Creamy, foamy
and smooth

\
WMANO



CONSUMER CONCERN: e e
Curdling in Non-Dairy Beverages

“Every time | make iced coffee with oat milk, it

UnderStandmg the issues curdles. What am | doing wrong?”

faced by consumers

Views from around the web
about current non-dairy

products
on the market “Why does my soy milk always separate when

| add it to hot tea? It's ruining my drink.”

Consumers report curdling of
plant-based beverages,
especially when added to
coffee and tea.

“This almond milk curdled immediately
when | added it to my coffee. Very disappointing.”
“I've been having trouble getting a good froth with
soy milk; it often curdles when added to coffee.”

PLANTS

X\M/\NO

Amano Enzyme



Protein-glutaminase “Amano” 1000
helps improve protein solubility and emulsification properties

e Derived from non-GM microorganism through Deamidation at amide side-chain of glutamine

a unique fermentation process

® Deamidation of side-chain amide of
glutamine

COO-

-7

e (Causing protein structure unfolding 7 (
-~ = —— § %o-
A % \COO
. o - o . \
® Increasing solubility of proteins = |~ - +3H,0 ’ + 3NH,

® Improve functionalities of proteins such as : Hydrophobic region

emulsification and foaming properties + Hydrophilic region

R\MMQ

Copyright reserved @2020 Amano Enzyme. All right reserved




Protein-glutaminase “Amano” 1000
Modifies Protein Tertiary Structure without Inducing Peptide Bond Hydrolysis

A B
§300- a _a_ d a
s
> 10,000-
»
g 200
:g o
8 I
o 5,000~
8 100- ’
)
S
L
0 r T i 0- |
300 350 400 450 PPl HPPI 10 15 20 25

Wavelength (nm)

Fluorescence spectra (A) and surface hydrophobicity (B) of deamidated PPI with different DDs
and control (PPl and HPPI). Different lowercase letters in (B) indicate significant differences
(p<0.05)

Q (Foods 2023., 12, 4130)
\$NMM!9




Protein-glutaminase “Amano” 1000
Increase Electrostatic Repulsion which Improve Protein Solubility and Inhibit

Heat-Induced Protein Aggregation

100 0.4
A B --e-- PP| —— 15%

80— E . —=— HPPI . 20%
— - —r— Q R a
q § 10% 25%
0 e
3 40+ S
* 5

20~ § 0.1+

0- 0.0

0.0 0.2 0.4 0.6 0.8 1.0
The concentration of NaCl (mol/L)
(A) Solubility profile of deamidated PPI as function of pH. (B) Change in turbidity of

deamidated PPI solutions after heat treatment at 80C at concentration of 0-1 mol/L

Q (Foods ZMQC;ZI' 4130)




No More Curdling of
Non-Dairy
Beverages in Coffee

* Ensure smoothness
e Stable drink every time

Solution: PG1000 enzyme stabilizes plant proteins, preventing

separation and delivering a smooth, café-quality experience

Ywano

Almond Drink

Control

PG-1000
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Amano Enzyme
Explore nimited Possidiltis

Perfect Foam,
Every Time

* High-Quality Foam in Plant-Based Drinks

PG1000 helps retain higher protein content in the final
product while improving protein solubility — key factors
that contribute to enhanced foam quality and stability in

barista-style applications

Almond Drink

Control

PG-1000




PG1000 advances foaming properties of plant-based drinks

Foaming capacity (%)

Improved Foam Formation

2.9

2.2

15

0.7

0.0

Soy protein
(Control)

PG treated
Soy protein

Foaming stability (%)

70.0

52.5

35.0

17.5

0

Improved Foam Stability

Soy protein
(Control)

PG treated
soy protein




Tribology test to measure mouthfeel

Sensory roughness

Tribology test of Friction Evaluation of vanilla custard
1.0
Load
_ 0.9
Velocity
Friction force —> 0.8 + Sensory Roughness
Ny o
(@)
TONGUE - PALATE 0.7
COF
Fe=pn ™ Fy 1
0.5 1 % f
Ft : Friction force 0 5 10 15

n : Coefficient of friction (COF)

0,
Fn: Normal force Fat level (%)

Related to interaction of food with oral surfaces mm) Correlation of COF and sensory roughness

Q\M ANO Reference: de Wijk, R.A. and Prinz, J.F. 2005. The role of friction in perceived oral texture. Food Quality and Preference 16 (2): 121-129.




Reduced Friction Coefficient Confirms Superior Mouthfeel of plant-
based drink with PG1000 treated plant-based drinks

Soy Beverage* Rice Beverage=
0.60 0.60
0.50 0.50
0.40 0.40 R S S
LL w T r 1
O 0.30 O 0.30
©) ®)
0.20 0.20
—— Untreated — Untreated
0.10 —— PG1000 treated 0.10 — PG1000 treated
0.00 0.00
0 50 100 150 0 50 100 150
Speed (mm/s) Speed (mm/s)
COF: Coefficient of Friction *1: Commercial soymilk (Protein: 3.3%, fat:1.9% / Ingredients: Water, Hulled Soya Beans)
Analysis: NIZO (Tribology test) *2: Commercial rice drink (Protein: 0.5%, fat:1.1% / Ingredients: water, rice, sunflower oil, seaweed lithothamnium, sea salt)



PG1000 Prevents Precipitation & Separation in Acidic Formulations

Two weeks cold storage Five months cold storage

Pea protein beverage

& Add PG1000 with protein shake ingredients
— 50-557C, 1-3 hr

— Add strawberry juice concentrate
— Homogenization (2,000-2,500 psi)
— Pasteurization (80 C, 30 sec)

PG1000 treated strawberry pea protein shake*

* Protein content =5 % (w/v), pH ~ 4.5

Control PG1000 Control PG1000
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PG500 boosts plant protein solubility,
ensuring a smooth, refreshing beverage

Simple process

Soy protein concentrate + soy protein isolate
(protein content 7%)

? PG500 1-3% (w/w-protein)
? Incubation (50C, 1 hr, agitation)
? Heat treatment

PG1000 treated high protein soy drinks

PG1000 enhances plant protein solubility,
reducing drink grittiness for a smoother,
more enjoyable experience

MANO
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THERMOASE PC10FNA bRoTen
A solution for lighter, easy-to-drink high protein drink

Endo (Proteases)
cut peptide bonds of non-terminal of protein / peptide
120

8

80

4l

.
Relative viscosity
(compared with control)
%

20

I

«  THERMOASE PC10FNA partially hydrolyzes plant proteins Control TH-PC10FNA
«  Resulted in increase protein solubility and reduce treated

viscosity of high protein containing products *TH-PCI0FNA at dosage of 0.01% w/w of protein
* |t generates less bitterness, compared with other ** Total protein content = 8.6% w/w

proteases.

%‘EMANE_I Copy right reserved @2020 Amano Enzyme. All right reserved.



Cyclodextrin glucanotransferase (CGT-SL)
reduces beany note in plant-based drink

* CGT produces cyclodextrins from starch
* Resulted cyclodextrins binds with beany flavor compounds, consequently reduces their
volatilization

R\MANQ




Take Away Message

e Enzymatic Processing : Natural, label-friendly
processing aids that overcome texture, taste, nutrition,
and stability challenges in dairy and plant-based
beverages.

e Sanlacto 2.0 : Highly efficient lactase that reliably
achieves target lactose reduction in dairy formulations.

e \Veramax G3 : Enables precise sweetness tuning and
support “no added sugar” formulation without watery
defects

e PG1000 : Enhances protein stabilization, delivery
superior creamy mouthfeel and boots foaming stability

e Thermoase PC10FANA & CGT-SL : Optimize viscosity
and reduce undesirable off- notes in high protein plant
systems.
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Contact us

Amano Enzyme Asia Pacific Co., Ltd.

141 Thailand Science Park, INC2, Tower D,
Room INC2D 1116-1118,Phahonyothin Road,
Khlong Nueng, Khlong Luang,

Pathum Tani 12120 Thailand

Tel: +66-2-117-8390

aeap.sales@amano-enzyme.com
www.amano-enzyme.com

MANO

28





