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The Mixolab System

Mixolab System
Mixolab Standard Mixolab Simulator Mixolab Profiler

Ideal tool for your R&D, Comparative tool for the Perfect tool for the Quality
the Mixolab Standard Quality control, the Mixolab control of your raw

brings the entire & simulator let you compare your materials. With the Mixolab
detailed information on data with Farinograph® data. profiler, you

your raw material. control, select, discriminate
(protocol with standard & improve your flour safely.
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Protein behaviour

Couple (Nm)

23t
Water Absorption : % of water required for the dough to 261
produce a torque of 1.1 Nm 24
Development Time (min) : time to reach the maximum ul
torque at 30°C B

18F
Stability (min) : elapsed time at which the torque produced 18l
is kept at 1.1Nm

For high content protein :

-Higher hydration because more protein molecules
available to catch free water

-Longer stability due to strength of protein molecules, it

needs more energy to modify the network ol
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Protein behaviour

Minimum torgue (Nm) : the minimum value of torque
produced by dough passage subjected to mechanical
and thermal constraints

Weakening (Nm) : difference between the torque at the
end of the holding time at 30°C and the minimum
torque

Upon heating, protein linkages are broken and protein

are denatured /

Sample A -/ Good breadmaking quality——=——=
T Good volume
—C2 =0.46 Nm
-
Sample N . Tenacity problems during et

Dough manipulation @

C2=0.65 Nm B0 12 14 6 18

R = = e === .'YIHQM Muscat December 2007




Starch behaviour

Peak torque (Nm): the maximum torque produced
during the heating stage

The strongly bound crystalline areas of ordinary starch
granules render them insoluble in cold water.

When heating, they will form an opaque

suspension, then translucent (granules swell up and
can burst, amylose and amylopectine get out of starch
granules) and finally a viscous solution = Gelatinization

{




Starch behaviour

Cooking stability (Nm): ratio of the torque after the
holding time at 90°C and the maximum torque during
heating period @

!
From the end of gelatinization, only one stress : mixing ”MMM

-Starch +/- steady

-Amylose and Amylopectine are more free to catch water

-According to high temperature, Amylase & enzymes
break the linkages : viscosity decreases

/ 24 26 20 3




Starch behaviour

Température (C)
1 100
Setback (Nm): difference between the torque produced @ ¥
after cooling at 50°C and the one after the heating ,
period

170

Gel causes the bread to deteriorate (staling)
- B0
Upon cooling : gelatinized amylose molecules begin to

re-crystallize, network to form an ordered structure. They {20
shrink as some of the liquid separates from the gel

3 40

= Retrogradation = crumbs firmness = stalinq
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Ring test Results

A Statistical analysis included Cochran and Grubb tests for determining

outliers.
Parameter Range Repeatability CVv Reproducibility CVv
Sr repeatability SR Reproducibility
(CVr%) (CVR%)
WA (%) 51,664,4 0,38 0,6 0,9 1,5
Stability (min) 4,4511,2 0,44 6 0,8 10
Mixing time (min) 1-7,3 0,47 13 0,83 20
C2 (Nm) 0,37-0,63 0,01 3 0,03 5
C3 (Nm) 1,592,27 0,02 1 0,08 4
C4 (Nm) 0,962,12 0,03 3 0,09 5
C5 (Nm) 1,463,73 0,08 3 0,19 7




A ICC Standard N° 173
AACC Standard N°54-60.01

The Mixolab

INTERNATIONAL ASSOCIATION FOR CEREAL
SCIENCE AND TECHNOLOGY

ICC DRAFT STANDARD No. 173

Approved: 2006

1. Title

Whole Meal and Flour from T. aestivum — Determination of
Rheological Behavior as a Function of Mixing and Temperature
Increase

2. Introduction

Dough behavior during the mixing process is related to many parameters.
Some are more related to protein content and quality such as water uptake,
dough development tume, and dough stability durmg mixing. Others are
related to starch content and quality such as gelatimization. setback. gelling,
etc

By measuring the torque of the dough dunng mixing with an increase in
temperature, the Mixolab makes 1t possible to have complete information
on the sample allowing the user to better understand the wheat or flour
characteristics

3. Application domain

This method is applicable to flour obtained from T. aestivim coming from a
laboratory or an mdustrial mill. It can also be applied to whole meal of
wheat ground under standardized conditions.

ICC Draft Standard No_ 173




Mixolab Profiler

A dedicated tool for
guality control




What Is the
Mixolab Profiler

A Itis an simplified tool for interpreting the Mixolab
standard curve.

A The Profiler converts the Mixolab curve into 6 indexes
noted from O to 9 (Mixolab Index) which describe:

- Water absorption potential

- Dough behavior during mixing

- Gluten strength

- Maximum hot viscosity

- Resistance to alpha amylasic activity
- Starch retrogradation




What gives the
\ Mixolab Profiler ?

A The Mixolab Profiler allows the user to:

I Completely characterize all flour thanks to its 6
guality indexes.

Example of Mixolab index: 5-65-156

I Determine the acceptance limits of a specific flour
(Mixolab profile) as a function of its final use.

I Increase the flour quality if it does not match the
ideal profile (thank to the Mixolab Guide).

A




-
How can | calculate my
ideal flour profile?

A In avery easy way:

I The ideal profile (Mixolab I—

flour.

Indice rétrogradation

i

7

I This ideal profile is based on

Profile) is obtain by analyzing

mini/maxi values observed on \
each on of the 6 quality axes.

pd
yd

/
I

a dozen of well-performing
ce amylolyse Indice gluten

I This profile describes the ideal
profile for a flour fitting the
requirements of a specific
process (many profiles can be
obtained as a function of flour
final use and processes).




Absorption

Retrogradation ™™

Amylases

50—
Viscosity
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Consistency step by step

1st index :
Water absorption.

Depends on the
flour components
quantity & quality
(proteins, starch,
fibers,é).
Impacts the dough
yield (R.O.L.).

Higher index : higher
water absorption




Retrogradation ..
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Consistency step by step

Absorption

Amylases

Viscosity

———
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2"d index:
Mixing behavior.

This index gives an
information on the
behavior of the flour when
mixing at 30°C. It
integrates the

stability, DDT and
weakeninge

Higher index : Higher
dough stability during
mixing.




Retrogradation
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Consistency step by step

Absorption

7
Gluten+

Amylases

/

Viscosity index
|
Viscosity /

-

T

0 500 10(

3 index:
Gluten+ index.

Measures the behavior
of the gluten when
heating the dough.

Higher index : Higher
gluten resistance to
constraint.
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Consistency step by step

V¥
Viscosity /
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1000

4™ index:
The viscosity.

The increase of the
viscosity during that
phase relies on both the
amylasic activity & the
starch quality.

Higher index : Higher
dough viscosity
during heating.




40

30

20

10

Consistency step by step

Absorption

; .
Viscosity /

™

A

/ e

500 1000

1500

5t index:
Amylolysis resistance.

Depends on starch
resistance to diastasic
activity

Higher index : Lower
amylasic activity.




Retrogradation
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Consistency step by step

Absorption

Amylases

6t index :

~  Retrogradation. |

74

on to the starch
behavior during the

oy cooling phase (i.e.
amylopectin

Viscosity /

crystallization)

-

Higher index : Shorter |

[r———,

shelf life.

The retrogradation relies |

/ e

Mixolab index
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Flour characterization:
You are or OUT

Absorptio
AusUI UL n index
index
9
Retrograd Mixin
Retrograda L ation inde>?
index ' _ Mixing Index index

Gluten+
index

Amylase
.uten+ index index

Amylase index

Viscos. index Vi;((:joesxity
You are '\I{(r)]: a&ggg éSuide helps you to improve
Your flour has the requested qualities for the profile PSYy P
your final product P
You can receive or del i ver the fl our e .

A




Mixolab Profiler

Different products characterization




Pizza

Absorption index

Retrogradation index

Viscosity index

Mixing index

Gluten + index

—Mini
—Maxi




Typical profile

Croissants

Absorption index

Retrogradation index /
Amyiess e \

Viscosity index

Mixing index

—Mini
—Maxi

N




Typical profile

Baladi flat bread

Absorption Index

Retrogradation index \ Mixing index
Amylase index \ Gluten+ index

Viscosity index

—Mini
—Maxi




Typical profile

Turkish Baklava

Absorption Index

Retrogradation index /

—

Viscosity index

Mixing index

—Maxi

Gluten+ index

z




. Typical profile

Baguette T55

Absorption index
] |ndex /\ M|X|ng index

/> 41"!“ v
l\ \\
Amylase index \ / Gluten+ index




Typical profile, according to the
process

Pan bread Process 1

Absorption index

Retrogradation index Mixing index

Amylase index / Gluten+ index

Viscosity index

—Mini
—Maxi




Typical profile, according to the
process

Pan bread Process 2

Absorption index

Retrogradation index /
Amviase ndex \

Viscosity index

—Mini
—Maxi

Gluten+ index

-
—




Typical profile, according to the
process

Pan bread Process 3

Absorption index

Retrogradation index Mixing index

/ Viscosity index

=—Mini
—Maxi




Retrogradation index

Amylase index

Dicriminating bad flours

Absorption index
9

The industrial baker
says :
«| have a dough
collapsing when
kneadi»ng

Gluten+ index

E-- g

é



Mixolab Profiler

Mixolab guidecustomization

12| Guide Editor ¥1.00.001

Ll

IIIII

Gillicle Editor

Configuration

Hom du guide TEST

Protocoles Chopin+ -
ngue courante FRAMCAIS - LCondition C
Indicel testl
. @6
Indice2 sdsdssdsdsd \

Indice3 edzedfzsde\Og
Indiced @O
35

Informations

Mixolab V3

Septembre 2009




Mixolab Profiler

Mixolab Guidecustomization

15 MIXOLAB CHOPIN [13.00.023]

Essai Configuration Historique Mise & jour Fenétre 7
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FEI =) j 8% Choix du guide a appliquer E FE. o=
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Mixolab Profiler

Automatictarget profile creation
wo Création de profils cibles M=

nom de la série

Sélection MNom de I'essai - Indicel Indice2 Indice3 Indice4 Indice5 Indiceb
v efefzsefgzseqy 7 ] 0 0 0 0
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B 1234567 1 1 ——7 5 9 8
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I [12345678 0 0 0 0 0
v 456
I 1234588
[ [22222 v|
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l Min M ax
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Mixolab Profiler

Researchool activation

12 MIX CHOPIN [3.00.023]

Essai Configuration Historique Mise & jour Fengtre ¥

B

([« na=

=y
E

[ (X

L empérature  [°C)
Pratocole :  Chopint 100
E;_Df'ltc'bl'B: Research Tool [ appariement cuves-cuve 30 - sav 1832 )

IENL
: Ahzorption (Emewr | Pétrissage ([Emeur | Gluten + [Emeur Viscosité [Erewr | Amylolyse [Emeur Rétrogradation | A an
Ecat absolu Nom du prefi Traduction) Traduction) Traduction) Traduction] Traduction) [Erreur Traduction]
FéiagEEE 0 Essal courant 1 4 3 3 8 6 E E ﬂ]
2 Pain plat Baladi 243 25 4/5 /8 7/ 45
4 Biscuit 112 1/5 57 7/ 7/ 78 ey~ dmp S
3 Brioch 34 35 7/ 78 548 /8 paCE), - B (i)
I . 23 003 8%
B Pain vapeur Chingis 37 244 244 34 B8 T .
3 Pizza 38 /8 E/7 78 7/ E/8 i
RS 7 Baklava a7 5/ 478 &7 748 718 7]
7 Fevilletage 243 144 57 /7 548 243 245
Wisoosité - 8 Baguette THS 3/ 56 7/ 78 5/7 4/ E0
rafi — -
s 140 Cibl 8 Noodles Chinoizes B/7 2/4 4/6 45 74 G/
Indice = 7-43-886 L2 " o o o ¥ 1 1548 Wi ¢+ -0.034 Nimdrin
I empérature pate | Erveloppe
ourbe brute Paramétres
2_
baze 14% [b14)
Pratocale:  Chopin+ 22/07/08 1332
15F .
> apparisment cuves
> cuve 30 - zav 1832
10
1 2 3 4 B B 7 g 9 10 11 12 13 14 15 16 17 18 19 20 2 22 23 24 25 2/ ¥ 2 29 30 M 32 33 34 3 3B/ 37 3/ 38 40 H 42 43 M i




Mixolab Simulator




Mixolab Simulator :

T he

64 — )
y = 0,996x + 0,888 /,
62 Rt = 0,990
&0
58
56 Pentz — 0,96
Ecart type pente — 0,05
54 Test pente :t— -0,202
P — 0,78 = 005 donc
52 la pente oot fpaledl
52 54 56 58 &0 &2 G4
110 )
1wo L Y= |.|2&-14.051 o =
o0 Rt = 0,806 b
80 /
70 RE
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&0 :
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20 __--' Teet pnnm -t I'II.'1."I
10 = P _ 0,fR = 0,05 done
0 la pente got egale a1

0 10 20 30 40 50 &0 70 B0 S0 100 110

Weakening

0SO

Pr ot

y = 1,088 - 0,375
’ R = 0,960 yrs
3
2 -
Fente —1,083
- " Ecart type pente — 0,11
1 Test pente —t—= 0,756
F— 0,49 = 0,05 donc
0 la pentz gst égaled 1
o 1 2 3 4 5

Dough Developement

y = 1,002x + 0,578

Time

= 0,483

Pente —1,002
Ecart type pente — 0,18

Test pente - t— 0,008
P — 0,09 = 0,05 donc
la _pente ezt £gale 41

] 10 15 20

Stability




« Farinograph

The Mixolab participates to the BIPEA

» ring testing

WITHOUT being out of limits since
2003!
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Choose the « good » wheat

I A Rapid screening

Make the « right » blends
i A Produce at better costs demand efficiency
Control the process \N 7

i A Improve the efficiency

A
A
A
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Fine tune the flour

I A additives addition &
Prediction models

Respect specification books
I From their users (bakers)

A Anticipate end product quality
I A Prediction models

A
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ANALYSING WHOLE GRAIN
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Higher absorption for whole
meal, average correlation

White Flour

Water Absorption

y =0.973x - 4.836
R2=0.539

61.0

60.0

59.0

58.0

57.0 §— =

56.0

I
55.0 ' I

54.0 -

53.0 — Bo—
52.0 I

510 -

50.0 | |
56.0 58.0 60.0 62.0 64.0 66.0

Whole meal

A~

Results comparison on Mixolab data
(whole meal Vs White flour)

Slightly higher C2 for white
flour, good correlation

White flour

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

C2 y=0.792x + 0.173
R2=0.675

0.2 0.4 0.6 0.8

Whole meal

August 2010




Results comparison on Mixolab data
(whole meal Vs White flour)

Excellent correlation on C3

White flour

3.00

2.50

2.00

1.50

1.00

0.50

0.00

C3 y = 0.892x + 0.358
R2=0.848

o

0.5

1 15 2

Whole meal

2.5

Higher C4 for white flour; good
correlation

White flour

2.50

2.00

1.50

1.00

0.50

0.00

C4

y = 0.730x + 0.799
Rz = 0.659

e

0.5

1 1.5

Whole meal

Sept 2009




Results comparison on Mixolab data
(whole meal Vs White flour)

A Estimating white flour quality C5 higher for white flour

from whole meal is possible. Good correlation
I Results are good indications. C5  y=0.984x + 0.939
i Except for water 450 A
absorption, values observed 4.00
on whole meal are lower than 350 A2

those obtained on white flour

3.00 o—

2.50

2.00

White flour

A The Mixolab comes with a 150
specific protocol « Chopin 1.00
Wheat+ » with a profiler 0.50
specifically designed to 0.00

0 1 2 3 4

analyse whole meal

Whole meal

/ Sept 2009
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Indice absorption
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FLOUR BLENDING USING THE
MIXOLAB PROFILE
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