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Properties of High Quality Bread Wheat Mahlenchemie

¢ Good millingyield

¢ High protein

¢ Good protein quality

@ No damage (frost, sprout, insects, molds)
@ Superior baking properties

¢ Limited availability

¢ High price
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Gluten Qualitya A Flour Quality MEhiencheste

¢ Parameters affecting gluten quality
» Wheat variety
» Growing & harvest conditions
¢ Transport & storage conditions
» Milling
AYield, bran separation
AAIr classification

» Flour treatment
AVital wheat gluten addition
AMaturing / softening agents
AEnzymes
AEmulsifiers
AX
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Gluten Replacement with Enzymes Only? Mihlenchemie

makes good flours even better
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¢ Enzymes have always been able to compensate for the lack of
protein content in baking!
¢ Most enzymes have a pronounced effect on dougiteology:.
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Effect of Basic Flour Treatment on Fino Bread Miihlenchemie
Baklng ReSUItS makes good flours even better

ELCO C 100K: Ascorbicacid, 100 %
Alphamalt A 15140: Amylase, 140,000 SKB/g
Alphamalt HC 13045: Hemicellulase
AlphamaltGloxy14080: Glucoseoxidase
Alphamalt EFX Mega: Carboxylesterase

Reference ELCO, 50 ppm ELCO, 50 ppm ELCO, 40 ppm
A 15140, 10 ppm A 15140, 10 ppm A 15140, 10 ppm

HC 13045, 30 ppm HC 13045, 30 ppm

Gloxy 14080, 20 ppm

EFX Mega, 10 ppm

LP05112014
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makes good flours even better

Trial Parameters

Wheat flous®) 1000 Mixer type Spiralkneader
Water 560 Mixingtime (min), slow 3

Salt 5 fast 6
Yeast, instant 15 Doughpieceweight(Qg) 60

Fat 26 Fermentation time (min) 70
Sugar 40 Proofingtime (min) 100

(D Ash 0.54 %, protein 11.3 @db., wet Bakingtemperature (C) 220

gluten 26.2 %, Falling no. 444 s, water
absorption 55.9 %, stability 5.2 min,
softening (12 min) 53 FU

Bakingtime (min) 12

¢ Reference treatment: ascorbic acid, a-amylase, hemicellulase
@ MC treatment: Powerzym 24123 (ascorbic acid, a-Amylase, hemicellulase,
carboxyl esterase, glucose oxidase)

LP05112014
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Results

makes good flours even better

Doughproperties Extensiblestable Extensible, slightly sticky
Ovenrise normal normal
Bakingvolume L/100 g) 854 623
Appearance Good colorround shape, Lesscolor, flat base

fine and soft crumb

Powerzym Reference Powerzym Reference

LP05112014
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Grist Cost Optimization with a Gluten Enhancer
Compound Containing Enzymes

Leader in flour applications.



Background Information Miihlenchemie

makes good flours even

¢ TheEMCEglutericnhancer Ranga@aims at replicating and
surpassing the functionality of tal wheat gluten

@ Structure and stability
» Water binding properties

¢ The product is an enzyme system imparting
» Dry dough properties & goashachinability
» Fine texture
» Good volume
¢ The goal is tanaintain and enhance baking performance by

replacing vital wheat gluten, or improving the performance of low
gluten flour orcomposite flours
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EMCEgluterenhancer Applications niencieme

makes good flours even

¢ Replacing vital wheat gluten
¢ Enhancingveak flours
¢ Improving hard and soft wheat blends

¢ Improving baking properties of composite flours from wheat and
non-wheat flour, e.g. cassava, corn or other crops

¢ Increasing stability, water absorption, volume yield
¢ Maintain or improve rheological data

¢ Optimizing costs

MAMO06022013



Comparison oEMCEglutefenhancer 21 and 22 Mihlenchemie

Normal proof
Basic treatment: 40 ppm ELCO C-100 (ascorbic acid), 100 ppm Alphamalt VC 5000

0.3 WEMCEglutercnhancer 21 control 0.3 ®MCEgluterenhancer 22
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Comparison oEMCEgluterfienhancer 21 and 22 Mihlenchemie

Over-proof
Base treatment: 40 ppm ELCO C-100 (ascorbic acid), 100 ppm Alphamalt VC 5000

0.3 %EMCEglutericnhancer 21 control 0.3 %=MCEglutericnhancer 22

MAMO03122012



Applicationg Gristsfrom Hardand SoftWheat  Mihlenchemie

flours even bett

¢ Blending hard and soft wheat varieties could lead to:
¢ Reduction of the protein content
¢ Decreased water absorption
¢ Impaired stability
¢ Impaired volume
¢ The addition ofEMCEgluteienhanceicompensates for about the

100-fold quantity of added soft wheat, i.e. 0.098.1 %EMCEgluten
Enhancermakes up for 10% soft wheat

MAMO06022013
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Application¢ Hard and Soft Wheat Mixtures Miihlenchemie

makes good flours even better

Effects of EMCEgluten Enhancer 22 (GE 22)

Hard/ Softwheat 100 90/20 80/20 70/30 60/40 50/50

WA Farinograph (%)

WA Farinograph (%)
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Application¢ Hard- and Soft Wheat Mixtures Miihlenchemie

makes good flours even better

Basic treatment:
300 ppm Powerzym S + 50 ppm Alphamalt Gloxy 12082

. >

70/30, basic treatment
+ 0.1% EMCEgluten Enhancer 22

MAMO06022013
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Application¢ Vital Wheat Gluten Replacement Miihlenchemie

makes good flours even bet!

¢ Vital wheat glutenis used in different applications
e It can be used to strengthen weak flours
¢ It Is often used in sandwich bread aB2no, or
¢ In regional specialties like Easter bread, which o@ayain >10%
vital gluten
¢ Vital wheat gluten prices are volatile and availability varies

¢ 1 % Vitawheat duten can be replaced with 0.1 % &M CEgluten
Enhancer

¢ Economical benefits when vital wheat gluten prices are high

@ Savings in logistics and storage cost, because only 10% of quantit
IS needed

MAMO03122012



EMCEglutefenhanceig Product Examples Mihlenchemie

makes good flours even better

Ingredients Mode of operation

EMCEglutecnhancer 21 Enzymes, vegetable fiber, Basicversion with guar gum

hydrocolloids for water absorption
EMCEglutecnhancer AS Enzymes, vegetable fiber, Dispensation witlguar gum,
ascorbic acid increased fiber, ascorbic acis
for stability
EMCEglutecnhancer 22 Enzymesyegetable fiber, Adapted enzyme system for
ascorbic acid increased volume, enhance

crumb structure

EMCEgluteenhancer P Enzymes, vegetable fibers, Priceoptimized
ascorbic acid

MAM13052013
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EMCEgluteiznhanceigSummary of Advantages Mihlenchemie

¢ Increased water binding capacity

¢ Optimized dough stability

¢ Uniform crumb structure

¢ Enhanced baking performance for composite flours
¢ Higher flexibility ingristing/ raw material choice

¢ Cost savings
» Replacement of gluten at 10% of the dosage
» Usage of cheaper raw materials possible
@ Increased yield by using cassava etc.

» Logistics and storage capacity (only 1/10 to be shipped and
stored)

MAMO03122012



Replacement of Strong Wheat =

muhlenchemle
Example: Wheat from the U.S.

ooooooooooooooooooooo

Triticum aestivum - soft wheat
About 100 varieties in 5 classes, distinguished by:
¢ Wheat plant appearance

¢ Grain hardness A
- Hardsoftwheat( r ef erred t o as MAHar

- Softsoftwheat( ref erred to as nSoft

¢ Grain color

LP29082014



Replacement ofStrongWheat .

Miihlenchemie

U.S.WheatClasses

® HRW (HardQedWmter) ® HWW (Hard White Winter)
¥ » Highprotein (12%) o o Highprotein (12%)
» Bread flour » Noodle / pasta flour

s 40%export » Captive use

» Veryhighprotein (14%) o Lowproteino XX M 2 0

o Breadflour ¢ Flourfor cornflakes,

» 20% export noodles biscuits

s IncludesDNS Dark
Northern Spring

o 20% export

® SRW (SofRedWmter)

| | o Lowprotein (10%)
» Flourfor flat bread biscuits
e 20% export

LP29082014
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Roleof StrongWheatin BreadFlour Grists Mahlenchemie

¢ Raisegrotein level
¢ Increaseof water absorption
¢ Improvesdoughstability andtolerance

¢ Enhances volume yield

LP29082014
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Challenges Associated with Strong Wheafihtenchemie

¢ Avalilability
¢ Logistics

@ High wheat cost

LP29082014



Comparison of Baking Procedures by Time a
Temperature

uhlenchemie

makes good flours even better

Time
[min]

5

Germany
RMT (rolls)

Mixing 1 min

China

Steam bread
Mixing 9 min

"Drying"

2min

Baking

25min

10 Dough rest

5 Dough rest
20 80%r.h. 60 min
25

30 First proof

35 10 min

40 Moulding

45

50 Final proof

55

60 80% r.h.

Laminieren

Final proof

82%r.h.
45 min

Brazil

Baguette
Mixing 10 min

Ghana
Sugar bread

Mixing 9 min

India
Parothas

Mixing 5 min
Dough rest

France

Baguette, direct
Mixing 10 min

Dough rest 2 min | Dough rest 2 min 20 min Dough rest
First proof Moulding 20 min
10 min First proof
First proof Moulding Moulding
Moulding Final proof First proof Moulding
Final proof 30 min First proof
82%r.h. 30min
82%r.h. 180 min
Moulding
First proof Moulding
Final proof Final proof
20 min
ambient conditions 82%r.h.
120 min

Baking

18 min

Baking

60 min

Baking

20 min

Baking

25 min

U.S./Canada

Pan bread
Mixing 10 min

Frozen storage

0h

shortened

Thawing

8h

Shortened

1* Fermentation

4h

Mexico

Bolillos
Mixing 4 min
0
Final proof
30 min
Ambient conditions

2"" Fermentation
(final proof)
90 min

Shortened

Arabia
Flat bread

Mixing 9 min

Dough rest
20 min

Moulding
First proof
10 min
Moulding
Final proof
82%r.h.
30min
Temperature

ca. °C

Baking -15

- 6
15 min 18
20
25
32-35
40-45
100
200-220
230-250
Wt Wheat




Challenge High Wheat Cost W

Miihlenchemie
Example: U.Svs.French Wheat

makes good flours even bet!

¢ French wheat at 188/t = 256 $/MT (06/2014,€/$=1.3634)
o HRW at 232/t = 316 $/MT
¢ Theoretical yield80%A 125 t wheat for 100 t flour

o N N N

Frenchwheat ($/MT flour) 320.4C  288.3¢ 256.3:  224.2¢
HRW ($/MT flour) 0.0C 39.5¢ 79.0¢  118.6:
Totalcost ($/MT flour) 320.4C  327.9C 3354(  342.9(
Surplus ($/MT flour) 0.0C 7.5C 15.0C 22.5(

FVA/LP29082014



Technological Properties of EMCEglute &

miihlenchemig
Baguette

makes good flours even bet!

o Compound forupgradingflour, basedon hydrocolloidsand enzymes
¢ Dosage 0.0% 0.5% onflour
@ Hydrocolloids
- Waterbinding crosslinking, texturization
@ Glucoseoxidase
- Stabilizedhe gluten network
- Waterbinding dryingof doughsurfaces
@ Transglutaminase
- Strengthenghe glutenprotein
o Carboxylesterase(triacyl lipases,phospholipasegalactolipase
- Createbakingactivelipids
- Doughstabilization
- Increasevolumeyield
- Createa fine,regularcrumbstructure

FVA/LP29082014



Flour EvaluationAccor
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Miihlenchemie

makes good flours even better

Source ARVALISnstitut du végétal




Replacement otrongWheat >

Miihlenchemie

BakingTrialswith EMCEgluten'sBaguette

Basictreatment: ascorbicacid, amylaseshemicellulaseslipases

S N I N A

EMCEglutefivsBaguette

(ppm onflour) (+ 30 ppm AA)
Dough Elasticity Good Good Good Good
Extensibility Good Good Good Good
Stability Good Good Good Reduced
Bread Shape Good Good Good Good
appearence
Cut Good Good Slightlyirregular  Slightlyirregular
Volume (ml) 1:30h 1050 1100 1100 1100

2:00 h 1250 1250 1300 1225

FVA/LP29082014
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Miihlenchemie

makes good flours even better

¢ Fermentation: 1:30 h

¢ Hearthoven

FVA25062014



