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*%* Genome Sequenced R —

In 2018 CIRAD, France
released the 15t fully
sequenced reference
genome of sugarcane.

&cirad

ACRICULTURAL RESEARCH
FOR DEVELOPMENT

A mosaic monoploid reference sequence for the
highly complex genome of sugarcane

S. spontaneum
S. officinarum  x=8
x=10 N\ / recombinants

—=

Monoploid genome Total genome
size: size:
~ 900 Mb ~10 Gb



N

MITR PHOL
Innovation &
Research Center

0:0 Agriculture BENSON-HILL

BIOSYSTEMS™
** Genome Sequenced

Benson Hill developed an Al powered,
~ predictive breeding platform (CropOS).

** Reduces new variety time to market by
50% to 75%.
+* Demonstrated yield increases of 12% to

15% in corn.
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*%* Genome Sequenced | 1017 Brazil h
,k.f‘“" Al Breel Program.é une , Brazil approves the

*

commercial use of GMO Sugarcane.

7 \ \, / /Bt Sugarcane is resistant -!
N \” to sugarcane borer T
| 'f"'*’ f / | (Diatraea saccharalis).
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produce oil in its leaves for biodiesel.!
s Modified plants produced oil (13%) and
increased sugar yield.

1 Huang, H et al, Biocatalysis and Agricultural Biotechnology 2017
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< Genome Sequenced every stage of the process.
~ % Al Breeding Program

% GMO - Brazil
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- ’..: FIObaI Trends _sugar, and sugary foods and drinks.

*1*_ Satharophobra' A

Saccharophobia Definition: Fear of

** Common causes are related to the
potential negative health effects of

Sugar.

| A
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~ZA 9\1” -\; L_/ // We have been here before with singling out food
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& Asricultur As of 2018, 20 countries - W,
© Agricuiture have implemented sugar &4

% 4 k
,h_..t...,.gv,!PHal_Trends _ taxes on beverages. Bz
+ Saccharophobia e MR
4% CitearTevee  *$2014 Mexico put a 10% sugar -

tax on sugary beverages,
reducing consumption by 12%

in 2 years.! ~  SUGAR TAX

. % Targeting one food ingredient POSITIVE ACTION

| (Sugar) as the cause of obesity is /7R

misleading while fat contributes - OR NANNY STE? ¥
1.75X more calories/serving. m |

1. Ng, S., et al (2019). Publi Health Nutr.
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Reduced Sugar Claim

Low sugar and low calorie claims, global,
2012-June 2017

A

2012 2013 2014 2015 2016 2017

B Low/No/Reduced Sugar
I Low/No/Reduced Calorie

New Products Launched:

N

MITR PHOL
Innovation &
Research Center

Current Label: New Label:

Nutrition Facts| |Nutrition Facts
Serving Size 2/3 cup (559) N R
Servings Per Conlainer About 8 8 servings per container

Serving size  2/3 cup (559)
=00

Amount Per Serving
Calories 230 Calones from Fat 72 Amount per serving
~omvew: | | Calories 230
Total Fat 8g 12% -
Saturated Fat 1g 5% o Duky Vot
Trans Fat 0g Total Fat 89 10%
Cholesterol 0mg 0% Saturated Fat 1g 5%
Sodium 160mg 7% Trans Fat Og
Total Carbohydrate 37g 12% Cholesterol 0mg 0%
Dietary Fiber 4g 16% Sodium 160mg 7%
Sugars 1g Total Carbohydrate 37g 13%
Protein 3g Dietary Fiber 4g 14%

Vitamin A 10% ToalS . S
PP =y Includes 10g Added Sugars >
Seou 20% | ———

Iron 45%

Vitamin D 2mog 10%
* Parcent Daly Values are based on & 2,000 caking dwt , »
Yaur daily valua may be higher ar lower depending on Calcium 260mg 20%
yorcabrieneeds  ooories. 2000 2,500 Iron 8mg 45%
Tolal Fat Lessthan 659 80g :
Sat Fat Lossthan 209 259 Potassium 235mg 6%
Cholesteral Lass th
wtm L:; m:: :zs,mgwomp ?ﬂmmng g * The % Daity Valus (DV) el you how ruch & nutnact in
Total Carbohyarate 3009 3750 2 sening of food conrbutes 10 a dally diet. 2,000 calones
Distary Fiver 259 g @ day & used for Qaners NUINTion aavie.

The addition of added sugar labeling and taxes is
driving the increase in new product launches.



Percentage of launches that contain
non-nutritive sweeteners, all food

’:‘ Agricultu re and drink, US, June 2012 - May 2017

X Global Trends
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2.5%

1.3%

0.0%
J‘Ln 2012 - May 2013 Jun 2014 - May 2015 Jun 2016 - May 2017

B Artificial Non-nufritive Sweeteners” MINTEL
B Natural Non-nutritive Sweeteners”®

'¢¢ APAC’s demand for natural sweeteners
will grow at a CAGR of 5.3%?! faster than
the EU or the Americas.

1. BusinessWire, 2017
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LA KANTO'

SWEETENER
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DIABETES

FRIENDLY SUGAR

A new framework
for Clean Label

Ingredients

+ Free-from artificial
flavors, colors,
and allergens

« No-no lists

+ Recipe-like
ingredient lists

GMO

Project
VERIFIED

TUMMY
FRIENDLY

TOOTH

FRIENDLY SUGAR

BAKES LIKE
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Nutrition Sustainability
« Removal of negatives « Organic, Non-GMO
(e.g., sugar)

« Ethical production
and business
practices

« Addition of positives
(e.g., protein)

» Reduction in waste
and packaging

Use of ethical human, animal, and
environment claims for Asian
launches as a whole had a CAGR of
54% over the 2013-2017 period.’

D0 O®®O®06

TASTES LIKE

NON- GLUTEN
GLYCEMIC FREE

MEASURES
LIKE SUGAR

Sources: ! Innova Market Insights
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Sugar has Functionality beyond Sweetness
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Sweetness| Browning Crystalization Visocity/Bulking Calories
Relative Maillard | Melting |Glass Transition| Viscosity Solubility

Sweetness | Reaction |Point(°C) Temp (°C) (25°C) [w/w% (25°C)| kcal/g
Sucrose 1 None 186 52-69 Low 67 4
Erythritol 0.65 None 121 -42 Very Low 37-43 0.2
Sucralose 600 None 130 Low 28.2(20°C) 0

. Lower than
Allulose 0.7 High 109 -6.5 74 0.2
Sucrose

Aspartame 180 Low 245-247 Very Low 1 0

Qe S
‘ / . \
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\” ¢ There is no single sugar replacement with same
functional diversity as sucrose.
** Select sugar replacement based on product need.
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X Agriculture Zero Calorie, High Intensity Sweeteners (HIS)

~+% Global Trends | opartame

o IleﬁEE“ - Saccharin \
P - Neotame

WA % APAC still seeing growth for HIS (CAGR
W 4.6%*) while the EU and Americas are

(CAGR 1%2). 0/ et
¢ Growth in beverages 35 A
of US consumers agree

artificial sweeteners are
bad for your health.

1. Berkley Market Analysis, 2018 2. Allied Market Research, 2017
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** Global Trends i
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** Developed a new way to produce chocolate with
no added sugar.
** Uses the cocoa pulp to sweeten the chocolate.

¢ Why are Sugar Manufacturers not leading this R&D?
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1. Market Watch, 2019 2. Allied Market Research, 2017
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Top market categories as percentage (%) of new F&B
launches tracked with stevia ingredient
(North and Latin America, 2017)

350%
u 300%

31%

Beverage applications -

SR,/ Y "“""‘*ww“:ﬁwa 3 25.0%
’Fha"enge ~ aredriving growth. -

* Global growth rate g DO 12%
o/ 1 8 10.0% 7% 7%
CAGR of 7.9% S o 1 B
48]
= 00%
&~ Q‘\ @1\_"'9 {}{&\O\ {&Q\, KQI{@& @\@%ﬁa
Q}CS)<\ L};\\.r @Qf/@ C
' Challenges o &
Ca
R

¢ Natural extraction is expensive.
*¢* Requires blending with bulking

agents for bakery applications.
¢ Perceived as bitter.

Sources: Innova Market Insights
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A Monkfruit sweetener
’f Global Trends | ¢ Lo han guo or Swingle fruit
_‘;__o‘o Ch a||enge il (Siraitia grosvenorii)
! - Used in beverage and
" ' ; » confectionary applications.

f.i‘eneﬁfs of

| “.‘:"; o N K :

{ Than Other Sweeteners

LAKANTO

SWEETENER

1. Transparency Market Research, 2018
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** Root grown in cold climates
¢ High in Fructo-oligosaccharides
s* New to the market

HEALTH BENEFITS OF YACON

Organic® * Facts

Aids in weight Iossj

R

Helps to prevent cancer]

matakana
Aids in managing diabetes} organic
Yacon root
R
Lowers levels of bad cholesteroﬂ E ERwE
N Y

34

¢ -

Reduces strain on cardiovascular system] -

[y o seive
" 80d ok ik 0 iceAo

Helps to reduce constipation, bloating and gastric ulcers] @ low Gl sweetener

@ delicious
@ prebiotic

L JIENC K I

Prevents fat accumulation in liver and maintains proper liver health]

0Le=8 «

Source: www.organicfacts.net



http://www.organicfacts.net/
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Patents per Sweetener Application

¢ Agriculture
Global Trends 10000

Challenge
l | ‘ l 6000
4000
2000
=

N/
<

0
o
o
o

Number of Patents

0

Xylitol Erythritol Stevia Yacon
B Dental I Food & Bev| ' Medical Confectionary
M Cosmetic M CyclicRing M Sugar B Baking

Radical Formula
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Why Blend?
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sugaréy

Real cane sugar
50% less sugar’
2g fiber/tsp

2g net carbs / tsp*
Gluten free
Non-GMO

-

’“r""-'.' B 45y
A
Ay

** Create added value.

Nutrition Facts
Serving Sue 1 Tessgoon g
Servegs Per Cortane V')

Caturma Caren turs Fat
% Dairy Vet
Twtal Far Oy [
Betrwted Fat Oy o
Traes Fat Oy
Cromsternt s o
Bodhm 1y o
Tutal Cartatydiem &y ™
Dwetary Fow 39 L
Tacatim Fowe 2g
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¢ Increase applications of natural sweeteners.

** Emulate functional characteristics of sugar.

° Real cane sugar
@ 50% less sugar’
a Fiber enhance
a Gluten free
o Non-GMO

STORAGE To retain fresnness and avoig
clumping Sugar 2 0 is best stored in a closed
contaner sway rom Hhast and mosture.

4013|0001 1||‘

/

Formulated by:

Foods 2.0, LLC,

1111 Citrus Street, Unit 4
Riverside, CA 82507

www sugar2pt0 com
MADE IN USA ]




N
Blends for Function MITR PHOL

Innovation &
Research Center

¢ Agriculture
o G|0ba| Trends can replace sugar at 1:1
X3 Challenge |

Create a product that

Zero Calorie Sugar Replacement
for brown sugar for baking.

Ing redients: 1ERO NET CARBS. THE INGREDIENTS IN SWERVE DO NOT
o hritol AFFECT BLOOD SUGAR, SO THE CARBOHYDRATES IT
« Erythrito CONTAINS ARE CONSIDERED NON-IMPACT.
** Prebiotic Oligosaccharides
<+ Fruit Juice Concentrate (for Color) Directions for tee: S Ny
. your favorite food or beverage.
! ** Natural Flavors Measures like brown sugar.
W b 2 Vegetable glycerin Store in a cool, dry place.
,,'v;/,,- (R ! @ @ ® @ @ @
,, / L DIABETES TASTES LIKE TUMMY TOOTH BAKES LIKE NON- GLUTEN MEASURES

FRIENDLY SUGAR FRIENDLY FRIENDLY SUGAR GLYCEMIC FREE LIKE SUGAR
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** Global Trends ** New agriculture crops and technologies

L'-" ﬂ e W

“; Challenge“'""'"‘._"“""*"5“'***" will improve farmers livelihoods.

*» High intensity sweeteners are limited in
their applications.

¢ Blends will have a significant role in
developing sugar replacements.

¢ Sugar producers have an opportunity
to create new revenue streams by
capitalizing on Global Trends.
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THANK YOU

Head of Innovation and Research Center, Mitr Phol Group

klanarongs@mitrphol.com / aapkrs@ku.ac.th

Assoc. Prof. Klanarong Sriroth
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