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Stern-Wywiol Gruppe

)]

Group

An owner-operated
family company

Headquarters in
Hamburg, Germany

32 independent subsidiaries

An international leader in the
world of functional
ingredients

Stern-Wywiol Gruppe

R&D

Development and
production of customised
ingredients and functional
systems

Own Stern-Technology
Centers

150+ applications
technologists

#%4 STERNWYWIOLGruppe
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WE FUTURE FOOD
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Global

Worldwide networking
through foreign branches

Partner companies in all key
markets

International network of
research facilities

Intercultural teams



The Stern-Wywiol Gruppe specialists: QD deutscheback
From single ingredients to functional systems
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The Stern-Wywiol Gruppe specialists: @ deutscheback
From single ingredients to functional systems

Baking Ingredients

h’df osol :@ Miihlenchemie

Understanding Flour

We texture taste.

Stabilising and
Texturing
Systems Flour Improvers

¢ Baking solutions for bread
and pastry goods

0] @
planteneers SternEnzym ® Enzyme systems

A The Entyme Designer
Functional Systems

forPlntbased Enayme ® Concentrates
ystems
l. ® Premixes
STERNVITAMIN

olbrichtarom

creating better taste

Micronutrients for a Healthy Life

® Shelf-life

Flavourings
and Citrus Micronutrient
Peel Pastes Premixes .
® Recipe development
sterni * Sternchemie @
inspiring nutrition ,o®
Functional
Foods Lecithins

O (( SternMaid ‘7
HERZA j( i ratciren e !
CHOCNOLOGY ) Berg_i—Schr_rydr
Blending Functional Lipids
Chocolate and Processing
Pieces Technology Lipids
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From Flour to Final

\

From Flour to Final

4 Miihlenchemie
Understanding Flour

Steady Flour

Performance
Milling

& Analysls | i

Our Chain of Competences
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& SternEnzym

The Enzyme Designer

Research &
Development

R
,’soo

¥

Enzyme Systems

Baking
Ingredients

better baking

p Bread & Rolls

Pastry Goods
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Enzyme solutions

Flour Additives
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Chemical vs. Natural Ingredients
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Clean Label Tortilla
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Technical challenge
How to guarantee the process flow and tortilla
quality
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Traditional igredients list Clean r label

Clear%Label
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Ingredients List

m Mono & Diglyceride mSSL L-Cysteine Calcium Propionate Natural Acids ®Enzymes mGums ®Fermented Flour
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Safe and secure
process flow & good
Tortilla quality

Monitoring
process
parameters,
good Tortilla
quality

Traditional igredients list Cleangr label

|
|
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Ingredients List

® Mono & Diglyceride mSSL L-Cysteine Calcium Propionate Natural Acids Enzymes

& deutscheback

Clearv}Label
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Monitoring
process
parameters,
Excellent
Tortilla quality

®mGums ®Fermented Flour

%) STERNWYWIOL GRUPPE



Monitoring process parameters @D ceutscheback
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Monitoring process parameters 0D deutscheback

Jsvgper ef ipwsyxsrw .
Control of dough
temperature

Control of dough
and tortilla

Control of final
product

Mixing, resting and baking
time




Monitoring process parameters 0D deutscheback
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27 - 30 °C
80 — 86 °F

A 5.5-6.0 pH

0.949 — 0.953 aW

Mixing time 10-13 min
Resting time 5 — 15 min
Baking time 25 — 40 sec




Monitoring Tortilla quality @b deutscheback
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Natural solutions

How nature helps us




Emulsifiers & deutscheback
Origen

o Fatty acids

+ | + + + +

) Fuente: Emulisifiers, Dr. Lutz Popper ~
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Emusifiers & deutscheback
Function and stability

Hydrophilic Lipolytic (non- H.0 H:0
(polar) end polar) end

Amphiphilic compounds also known as
surfactants.

Droplet size / Energy input

Viscosity of the outer phase oil

Ratio and density of the two phases O/W-Emulsion W/O-Emulsion
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deutscheback

Together. Better Baking.

Lipase & Amylase
The perfect replacement for emulsifiers




Lipase
Substrate

Wheat Flour lipids
2,7

Free lipids
0,9

Non-polar
0,7

23 Themenbereich

Glycolipids
0,14

Phospholipids
0,05

Bound lipids
1,8

Non-polar
0,6
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Glycolipids
0,25

Phospholipids
0,95
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Lipase & deutscheback
Influence of tortilla

660 Polar lipids
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Li pasas & deutscheback
Stabilization of dough characteristics

Gas cell

@H

Liquid film

Modif. from Sroan and MacRitchie, 2009

Gluten-starch matrix

@ Polar lipid T= Protein L~ Arabinoxylan
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Amylase & deutscheback
Maltogenic Amylase
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Amylopectine

Substrate for Amylase €0 STERNWYWIOL GRUPPE



Maltogenic Amylase & deutscheback

Together. Better Baking.

Cuts two units of
glucose to maltose and

change the structure of “

the amylopectin to

reduce the cristalisation S |

of emorph starch in
baking products
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Amylase & Lipase
In Tortilla Process

250

1951

1404

Temperture [°F]

85

Hot Press
starch

gelatinization
starts

Native &
damaged

— Swelling of starch
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Together. Better Baking.

Baking

Inactivate
enzymes

molecules
} } } ;
10 15 16 17
Mixing time Resting time Hot Press Baking

Time [min]
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Model for Tortilla Staling
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[ 3 YN GRUPPE
~ ) STERNWYWIOL GRUPPE



Tortilla
Sensory panel analysis

Fresh Tortilla

—Control ==—=Emulsifiers =——Enzymes
Softness
5
4
Eating Quality Rollability
Foldability
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After 4 weeks Tortilla
—Control ===Emulsifier ——Enzymes
Softness
5
Eating Quality Rollability
Foldability
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IngrEdientS & deutscheback

In the storage period

Zippering

I I I . I I . I I Tortilla without treatment Clean label solution with Enzymes

Control Emulsifiier Enzymes

12

10

Nr. of tortillas
(0] (0]

SN

N

o

mWeek1 mWeek4 mWeek 8

Trials are tested with 10kg weight on the tortilla packages over the

storage time

(2 UPF
31 ‘,\ STERNWYWIOL GRUPPE



Glucoamylase & deutscheback
Brown spots

Control 40ppm 60ppm 1% Sugar

Glucoamylase
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Inactivated yeast
Dough and tortilla conditioner




Tortilla with inactivated yeast D deutscheback

Together. Better Baking.

e
——mactivatedyeast
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FlexPack & deutscheback

Together. Better Baking.

Solutions for tortillas

Clean label solution for flour tortillas
Long shelf life

No zippering/ sticking

Best eating quality

Declaration

= FlexPack
Pro, Clean, Country Style, Rustic & Fat-Free
8%

= TopBake Flexy

Soft, Soft & Clean
2%
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Together. Better Baking.

DeutscheBack & deutscheback

Tortilla tool-box

Customer-oriented

TopBak .
OpEaKe solutions

TopRise
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Sum mary & deutscheback
Clean Label

v" New Enzyme technology
v Controlled process parameters
v Natural flavor

v" Long softness and shelf life tortilla
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Together. Better Baking.

Thank you very much for your attention

Roman Gradert

Head of R&D Baking Americas
rgradert@sterningredients.com.mx
cel. +5215514732080




