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Opportunities

Markt Dynamics in the world an
in the EU
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Distribution of World Market Shares -AH_
of High Intense Sweeteners i

| Total Volume: 18 Mio. TSE (tonnes sucrose equivalents)
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Sales Volume of
Low Calorie Sweeteners
Globel Salea Volume of High Intense Sweeteners In US-5 (2013)
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Use of high intense
sweeteners in food
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in certain food categoris Rt
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= Chewing gum 95%
= Beverages 20%
= Table top Sweeteners 15%
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Regional Market Shares -ArH_
of Steviolglycosides Hanemmeim

Regional Market Share of Total Sales Volume of Steviolglycosides
(July 2013)
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Concerns

What are the problems of
Steviolglycosides?
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What is Stevia?

Sweeteners from Stevia rebaudiana
E960 versus Food Ingredient
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Leaves from
Stevia rebaudina

I —

Food Ingredient

Food Additive (E960) ‘ (Novel Food)

* Bteviclglycosides with high purity

« Prod by & chamical R * Hatural extracts with good taste

Practically no market (2% in EU) %
& Prroadiction b phat = 'Wimhﬂliﬁcr-nm|mm
is possitie (market entrance 2016} it 1 o

* The only long-term sustainabile solution
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Sweeteners from -AH'

Stevia rebaudiana Bertoni

Name R1) R2) Sikraft Natiirliche

] O Stevioside 8-D-Glucose | 6-D-Glucose-8-D-Glucose (2-1) 110-270 60-70%
Rebaudioside A [8-D-Glucose | 8-D-Glucose-8.D-Glucose (2-1) | 150- 320 20-30%
Steviol 6-D-Glucose (3-1)
-D-Glucose I hamnose (2-1) | 40-120 5-10%
8D-Glucose (3-1)
8- @18 | 200-250 Spuren
Glucose 8- | D-Glucose (3-1)
D-Glucose
Rebaudiosice € [3-D- -D-Glucose-£-D-Glucose (2-1) | 150- 200 Spuren
Glucose--
D-Glucose
Dulcoside A__|8-D-Glucose | 8-D-Glucose-a-Rhamnose (2-1) 2-70 5-10%
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Allowed Steviolglycosides according to
approval Status 2011
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Between natural occuring, chemcial
synthesis, enzymatic and genetic
engineering
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New Steviolglycosides from AH_
Stevia rebaudiana MORITA 2010 s
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2.2 Actual Application for Food Use of

Steviolglycosides 'Arr_l_
according to EU directive 1131/2011 Fonennem
About 30% of sugar is replaceable in foods and beverages

Kategoria Mau. Steviol- Max. Stavial-
dquivalents glycosida {Stavia)
mgd oder mghkg mgl oder mg/kg
Getrinke B0 240
(el Milchhaltige und Gelrankepulver
Alkohalhaltige Getrinke 150 450

mit weniger als 15 % Alkohol

Joghurt 100 300
Speissis 200 600
Konfitdren und Fruchtaufstriche 200 600
Solen inkl. Ketchup 120 360
Schokolade 270 810
Zuckerfreie SOBwaren 350 1050
Zuckerfraier Kaugummi 3300 9900
Table-top SaBungsmittel Quantum satis
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Carcinogenicity studies of ssevioside L]

Japanese Cancer Study on Stevioside 1997

Tahie |. Body weights, daily intakes of food and stevioside, final survival rates and survival times for F344 rats given ste-
viesde |a the diet for 104 wh

Group Daily intake of
‘Body weight st Food Stevicede (mg/  Final varvival
Sex Treatment w104 (g) i) kg body weight) rate (%)
Male  Control 45544 152206 L]
5% s 154+ 0.7 969 4 308
L arzye Jisssor 1997 £ 617
Female  Control 305+ 3 100+ 08 0

101209 1120 £ 285

15% MM
M 163 + 29¢ 10007 1387 £ 508

Values are mesns + 5D,

*Significant difference from control (£ < 0.05; Schefe’s tew).

YSignificant diffevence from controli (7 < 0.01; Scheffe's test).

$Significant difference from cootrols (F < 0.05; Fisher's exact probability Lest).
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Legal Production Proecedure -ArH_
Sanennem
18.000 Liter Water per . R
one ton of leaves ‘ Extraction | zur Extraktion Zugabe von
@ Formaldehyd
Percipitation z.B. 86 kg Al-Salts per
one ton of Stevia leaves
| lon Exchange Resins |
. . . 2500 Liter Resins,
| Decouloring with Resins |- L
@ 90% of all plant
32‘3531.3. 20-30 kg - - - constituents are
A | Cyristallisation with Alcohols | destroyed
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Challenges

Do we need really
high intense sweeteners?

Do we need Stevia?
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General Situation T

Sweetness and Sweeteners
IS a Hot Topic in
Socienty and Science
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World Nutrition Situation ’A’I'-I-

= 870 Million People (12% of world population) suffer of
under-nutrition.

= Worldwide obesity has more than doubled since 1980.

= |n 2014, more than 1.9 billion adults, 18 years and

older, were overweight. Of these over 600 million were

obese. Double as much as under-nutrition!

39% of adults aged 18 years and over were over-

weight in 2014 (38% of men and 40% of women), and

13% (11% of men and 15% of women) were obese.

42 million children under the age of 5 are overweight

5.2.2015| Copyright Dr. Udo Kienle UNIVERSITAT HOHENHEIM

Worldwide Epidemic of Diabetes -AT'|'
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Cioschatster Asiteil von Diabetikerns an der Gesmmibevalkerimg i Jahre 2030

Share of diabetic people of total population in 2030.
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Change in Nutrition Habits

in Germany e
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intake of calorie sources
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Three Hypthesis:
How Intense Sweetener may -AH-

work in human body

= Intense Sweeteners change intestine microflora
leading to obesity and diabetes
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Processing of Sweet Taste in the Brain AH-
]

Signal goes to
the Thalamus

Signal is send to the orbitofrontal
Cortex for second processing

Signal to the The Thalamus send the signal to
vegetative system the Cortex insularis for first
e.g. digestion processing

— We taste sweet
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Cephalic Effect of sugar and high intense
sweeteners on insulin segregation
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Carbohydrate Metabolism in Human Body :%,AH'
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Source:
Uni Graz

T1R3 sweet receptor
= sensor glucose =
increasing SLGT1

SLGT1 gives signal
to pancreas = Insulin
segregation

-

GLUT2 = Uptake of Glucose-, Galactose- and
Fructose

T1R3
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Have high intense sweeteners influence
on glucose up-take?
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3- After insulin secretion

[— SGLT1= Natrium/Glucose-Cotransporter 1
1-Between meals 2- Sugar-rich meals

glucose

glucose

glucose
Blocks
uptake
2 ¥
glucose glucose  insulin

Armelle Leturque et al: Source: GLUT2 mutations, translocation, and receptor function in diet sugar managing; American Journal of
Physiology - Endocrinology and Metabolism 5 (2009) E985-E992

Or. Udo Kienle E UNIVERSITAT HOHENHEIM

Influence of Steviolglykosides
on the insulin level after a testmeal
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Consumption of Softdrinks and Diabetes -AH'
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| Diabetes Prevelance in Mexico

Pro-Kopl-Verbrauch von Getrdnken “The Coca Cols Company™
in auserwihiten Lindern

ol 2005: 12%
- 1993: 8%

Liser pro Kopt
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Softdrink and Diabetes AH_

Prevelance in China
In 1980 less than 1% + 67 Liter per
Person

In 2010 about 11,6%
25 Liter per Person

1,25 Liter per — J J

EFRNNE |
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Influence of sugar sweetended beverages on AH.
insulin level v
I. -
o DR Drink (red line -)
i I with 19 Gram of
g 1% sugar each drink
g .'\\ Eat (green line -)
g 10 15
E I.' 76 Gram sugar in
. P.' the cake
o/ ttzet e cnagession Susmnen Difference in Insulin
2 " Murirss nur me Wassee segregation
W i z 3 H
Additional problem: Sugared Softdrinks do not influence satiety
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Conclusions

In modern nutrition we will need low calorie sweeteners
because we need to unlock sweet taste from calories

= Low calorie must not only be safe in toxicology terms

= Low calorie must also be safe in terms of human

physiology

= This is the research gap: Here we contribute with the
Go4Stevia-Project to match the needs of society!
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= Thanks for your attention!

= udo.kienle@uni-hohenheim.de

= www.go4Stevia.eu
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