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,},Mc Miihlenchemie
Understanding Flour

We speak the language of millers, bakers and pasta
producers, working with them to develop solutions

ooo and contribute to fighting malnutrition.

EVERY DAY, ALL OVER THE WORLD
Mihlenchemie GmbH & Co. KG (2024)
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Principal Export countries oMC .

Argentina



E Miihlenchemie
M

Understanding Flour

Wheat protein and gluten index of Black and Baltic sea wheat varieties

I Protein - Wheat (%) mm \Wet gluten - Wheat ——Gluten Index - Wheat
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2022 2023 2020 2022 2023 2024 2020 2022 2023 2024 2021 2022 2023 2024 2020 2021 2024 2020 2022 2023 2021 2020 2021 2023
I Protein - Wheat (%) 12.65 12.30 12.50 12.83 12.50 12.20 12.60 12.68 12.42 12.20 14.55 13.26 12.24 12.13 12.30 12.86 13.19 11.80 12.40 13.01 11.85 12.10
H \Wet gluten - Wheat 27.10 27.20 27.60 28.00 24.63 25.15 26.70 27.05 25.66 25.13 30.95 29.48 25.38 25.17 25.00 25.92 27.68 24.50 26.10 27.97 25.50 24.30 22.80
——Gluten Index - Wheat 84.50 82.00 75.00 80.33 95.75 89.50 93.00 80.00 85.20 85.00 89.00 72.78 85.76 85.67 89.00 79.00 82.74 88.00 78.00 76.63 60.00 85.50 96.00

Wheat variety and harvest year
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. .. . ,-(M Miihlenchemie
Techniques to overcome declining wheat quality 7 Understanding Flour

Wheat blend to
compensate weaker
wheat quality

Enzymes, emulsifiers
and hydrocolloids,
vital gluten
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,.‘ Miihlenchemie
Desired characteristics of wheat tortilla 7MC Understanding Flour

Customer’s requests

Dough
characteristic

Clean Label Symmetric shape

and height

Less water
absorption in Flexibility and
finished wraps foldability
throughout
shelf life

Fluffy layers and
opacity
Soft & smooth

Color of tortilla texture

from white to

toasting points Anti-sticking of

tortilla surfaces

-
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, : : GMC e
3 way'’s of tortilla processing

Dough
-Wheat flour ‘ Dough mixing ‘
-Water

-Salt
-Shortening/Qil
-Baking Powder
-Emulsifiers
-Enzymes
-preservative mix

Dough ‘ Dough

Temp. 27°C cutting & rounding R
—_—
—

Resting time
5-15 min at 28-32°C
) Cooling
IMPORTANT FACT's Hand 1.5-5 min

Fast process (<30min) stretched

Short time for enzymes

High fat content >8%

Low temperatures during

dough stage Raw tortilla Par-Baked iaolzzr;gc
tortilla 50-30 cec

-
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> M Miihlenchemie
, Understanding Flour

Flour quality
Main ingredient of tortilla
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WHEAT AND FLOUR

,},Mc Miihlenchemie
Understanding Flour

Wheat flour provides structure to the tortilla. Wheat
protein + Water

*Work = Gluten Development

Gluten is the elastic substance that retains gas produced
during leavening:

> CO2 from Baking Powder
> Air incorporated during the mixing
> Water vapor

The starch from wheat also plays an important role in
providing structure and texture through the process of
gelatinization.

-
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= Miihlenchemie
Flour Quality Parameters * 7 MC i
* 10,5-12.5%

* 30 % or more

e 60-64
I Falling No. -

* 0.45-0.6%

Falling No.

absorption

* Typical Range

-
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, Understanding Flour

Gluten Index

Mixer

Centrifuge

Dryer

-
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£ Miihlenchemie
PrinCipIe '(,M Understanding Flour

Gluten Index

+‘—>—>m

g
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,..‘ Miihlenchemie
Interpreting the curve oMC .
Gluten Index

Gluten Index
very viscous  viscous elastic stiff

0 eesssssssssssssss) 100 /

Wheat flour
90 - 95

Sieve

-
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> M Miihlenchemie
, Understanding Flour

Sedimentation

Influencing factors
= Gluten quantity

= Gluten quality

-
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e Miihlenchemie
Principle V(IM Understanding Flour

Sedimentation

phenol acid
Blue ,
" .
3,2¢
Shaking Shaking Waiting
5 min 5 min 5 min

28 ml
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= Miihlenchemie
Interpreting the value oMC .

Sedimentation

Very low Low Good Excellent
20 ml 30 ml 40 ml 50 ml

-
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,},Mc Miihlenchemie
Understanding Flour

Farinograph

Mixing behaviour

Water absorption

Dough development time
Stability

Softening

-
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£ Miihlenchemie
PrinCipIe '(,M Understanding Flour

Farinograph
‘ Optimum
conS|stency
300 g

-
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= Miihlenchemie
Fa rlnogra ph (/M Understanding Flour

h

Brabender

-
STERN



= Miihlenchemie
Interpretlng the curve (,MC Understanding Flour

Farinograph

-
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@ MC [itlenchere
MVAG - Micro-Visco Amylograph

Flour suspension
Heating and cooling

Retrogradation

-
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Principle
MVAG

22

,},Mc Miihlenchemie
Understanding Flour

Measured

Temperature ‘ Curve

Restistance
Time

-
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= Miihlenchemie
Interp retlng the curve (,M Understanding Flour
MVAG

-
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= Miihlenchemie
Influencing the curve oMC .
MVAG

300 ppm Lipase
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- Miihlenchemie
'(,M Understanding Flour
Mixolab
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= Miihlenchemie
Prl nClpIe (,Mc Understanding Flour
Mixolab

— -
+‘—>
80g

-
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= Miihlenchemie
PrlnC|p|e (,Mc Understanding Flour
Mixolab

1. Mixing
2. Heating
3. Cooling

-
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= Miihlenchemie
Interpreting the curve (,M Understanding Flour
Mixolab

-
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= Miihlenchemie
Interpreting the curve (,M Understanding Flour
Mixolab

Mixolab MVAG
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= Miihlenchemie
Interpreting the curve oMC .
Mixolab

a-
ixi rch Retrogradation
Mixing Gluten Starc amylase etrogradatio
Structure .
Dough Dough enters > ! Degradati Coush
preparation oven epends on of ough leaves oven
on starch
starch
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,.‘ Miihlenchemie
MC tortilla brand names GMC e

premium enzyme solution for tortillas
prolonged flexibility

rollability & foldability

" enzyme compounds improved diameter & symmetric round shape

dough properties Alphamalt

anti-sticking

clean label

chemical & ingredients solution

tortilla size adjustment

water absorption

dough relaxing

-
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= Miihlenchemie
Enzymes for torti”a (/M Understanding Flour

Alpha-amylase: Alphamalt A Range Hemicellulase: HC Range Maltogenic alpha-amylase

= Flavour and colour formation = Releases water from the pentosans = Prolongs shelf-life more efficiently than

= Dough handling properties / extensibility: » Softening of the pentosan- standard alpha-amylase
release of water from starch P gluten gluten network; thus, increasing = Does not affect processing properties, bread
softening extensibility structure or appearance

= Duration of softness (shelf-life) » rollability » Formability of the dough; gluten = Responds to market requirements

crosslinking with pentosans

. __________________________________________________§ ____________________________________________________________|
Glucose oxidase: Gloxy Range Lipase: EFX Range Protease: Alphamalt Pro Range

= Brighten tortillas» depend largely on = Bleaching of dough = Useful in case of very short
flour properties (pigments) gluten structures

= Weakens the interaction of the protein
chains, not their strength

= Prevents stickiness

5152

-
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E iihlenchemie
Alphamalt Gloxy TGO (0110783) FMC Do
Anti-sticking of tortilla

Control Alphamalt Gloxy TGO 50ppm

-
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E Miihlenchemie
Alphamalt Gloxy TGO (0110783) FMC Do

Anti-sticking of tortilla

Zippering

=
o

Nr. of tortillas
o - N w SN (6] [e)] ~ o] (o)

Reference Alpmamalt Gloxy TGO
B Week1l mWeek4 mWeek8
Tortilla without Alphamalt Gloxy TGO
Trials are tested with 10kg weight on the tortilla packages over the

storage time
-
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Miihlenchemie
Understanding Flour

-
MC Tortilla toolbox overview M

| | ooueH TORTILLA

Dosage Extensibility Elasticity DIET T Flexibility/ Fresh keeping Anti-sticking
ppm rollability

Flexizym Plus Maltogenic Amylase 200-800 0000 0000 000 0000 0000 0000 OO000O
Flexizym HD Fungal Hemicellulase 20-50 0000 0000 @000 @000 [ YoloJe) " 10]0]0) " 10]0]0)
Flexizym HDX Bacterial Hemicellulase 20-50 0000 00 00 0000 0000 'Y Yolo) " 10100 OO000
APEBERERGUEY | ek P 0000 0000 0000 0000 0000 0000 ©ee0
Alphamalt EFX Tera Lipase / Phospholipase 5-30 0000 @000 @000 0000 'Y Yolo (T ol [ T JOl®)
AP e HBGEIFRELEEE 7 9@@0 0000 0000 @0 0000 0000 0000
EMCErelax 400 Inactivated Yeast 200-600 0000 0000 0000 0000 Q000 0000 0000
EMCErise SD Baking powder P 0000 €000 @00 0000 @000 ee00 OO0
EMCEbest WA Range  Ingredients YT 0000 0000 €000 0000 6000 eee0 @000

-
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Miihlenchemie
Understanding Flour

-
MC Tortilla toolbox overview M

Strong flour recommendation > 11% Protein /> 90 Gl

| | ooueH TORTILLA

Dosage Extensibility Elasticity DIET T Flexibility/ Fresh keeping Anti-sticking
ppm rollability

Flexizym Plus Maltogenic Amylase 200-800 0000 0000 000 0000 0000 0000 OO000O
Flexizym HD Fungal Hemicellulase 20-50 0000 0000 @000 @000 [ YoloJe) " 10]0]0) " 10]0]0)
Flexizym HDX Bacterial Hemicellulase 20-50 0000 00 00 0000 0000 'Y Yolo) " 10100 OO000
APEBERERGUEY | ek P 0000 0000 0000 0000 0000 0000 ©ee0
Alphamalt EFX Tera Lipase / Phospholipase 5-30 0000 @000 @000 0000 'Y Yolo (T ol [ T JOl®)
Alphamalt Pro Fungal Protease Y 9000 0000 0000 000 0000 0000 0000
EMCErelax 400 Inactivated Yeast 200-600 0000 0000 0000 0000 0000 0000 0000
EMCErise SD Baking powder P 0000 €000 @00 0000 @000 ee00 OO0
EMCEbest WA Range  Ingredients YT 0000 0000 €000 0800 6000 eee0 @000
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Miihlenchemie
Understanding Flour

-
MC Tortilla toolbox overview M

Weak/soft flour recommendation < 11% Protein / < 90 Gl

| | ooueH TORTILLA

Dosage Extensibility Elasticity DIET T Flexibility/ Fresh keeping Anti-sticking
ppm rollability

Flexizym Plus Maltogenic Amylase 200-800 0000 0000 000 0000 0000 0000 OO000O
Flexizym HD Fungal Hemicellulase 20-50 0000 0000 @000 @000 [ YoloJe) " 10]0]0) " 10]0]0)
Flexizym HDX Bacterial Hemicellulase 20-50 0000 00 00 0000 0000 'Y Yolo) " 10100 OO000
APEBERERGUEY | ek P 0000 0000 0000 0000 0000 0000 ©ee0
Alphamalt EFX Tera Lipase / Phospholipase 5-30 0000 @000 @000 0000 'Y Yolo (T ol [ T JOl®)
AP e HBGEIFRELEEE 7 9@@0 0000 0000 @0 0000 0000 0000
EMCErelax 400 Inactivated Yeast 200-600 0000 0000 0000 0000 Q000 0000 0000
EMCErise SD Baking powder P 0000 €000 @00 0000 @000 ee00 OO0
EMCEbest WA Range  Ingredients YT 0000 0000 €000 0800 6000 eee0 @000

-
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. & M Vilenchemie
Conclusions g

Enzymes in tortilla processing...

.. improve the processing properties of the dough

.. can be used in different processing way

.. can be used to strengthen or soften the dough

.. improve the appearance and the eating properties

.. prolong the duration of softness and foldability

-
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e & M C Mihlenchemie
Emulsifiers v :

Improvers
Type Effect
Emulsifier Mono-Diglycerides, SSL, Dough tolerance, Extensibility, Machinability
DATEM Moisture retention, Reduced staling
Water and Fat Dough Structure of
Distribution machinability the dough
Dough handling Reduction of fat Gum Glycerol
content Reduction Reduction

-
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E Miihlenchemie

Hydrocolloids GMC Dl

Improvers

Type Effect

Guar Gum, Xanthan Gum,

Gums i
Acacia Gum

Machinability, Moisture retention

Xanthan gum Acacia Gum

Thickening and binding agent Thickener and binder
Water Activity Management Improves texture

Crumb Structure

Maintains product shelf life

Ideal for refrigerated products

properties

Rubbery texture




Miihlenchemie

- P
CO n CI u S I O n (,Mc Understanding Flour

» Wheat quality keeps fluctuating over years
» New wheat variety on the market due to unavailability of the usual wheat crops

» Understanding the wheat, good quality control and baking help to make the right

flour for the right application without affecting finished products quality
» Enzymes are very helpful and it is not an expensive tool

» It is not difficult to compensate for declining wheat quality, we just need to

understand the wheat and flour quality and the application’s requirements

-
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, Understanding Flour

Understanding flour
For good quality products

Novrani Bundhoo
= nbundhoo@stern-wywiol-gruppe.de
=> +49 170120 32 66

=> https://muehlenchemie.com

-
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,},Mc Miihlenchemie
Understanding Flour

Feeding the World —
with Excellent Flour

@ Excellent results

. Wheat & for baked goods G)/
flour analyﬂs ; and pasta

12 Stern Technology @ Constant

Centers worIdW|de

flour quality {11
== C Flourlmprovement //’ e —

1. Grain and fortification o




