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Why using enzymes in bakery?

A Specific functionalities

A Replacement of ingredients that are not label  -friendly
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Enzymes- Definition

Creating an
Enzyme

Molecule (Protein), not organism
Origin: plant or animal RNA potymerase
transcribing

Cut (hydrolyze) or Build

Very specific activity
Continue s to work as long as the
conditions are favorable (e Is
Complex 4 dimensional structure L ey

Activity depends on many oy
parameters; important ones are:
I Temperature
I Time
I pH

a gene into an
mRNA strand

Chain of
Amino Acids

Ribosome converting

o To  Po To Po T Ix
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Amylase functionality

A Different types of amylases

a-amylase Glucoamylase
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b-amylase
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a-Amylase z Baking performance

A Substrate of amylase = damaged starch

Damaged starch chair

Starch
Amylose + amylopecting
Starch granule ﬁv\
7
uratos

Starch gramnule




a-Amylase functionality

AEffect of a-Amylases

I Provide fermentable sugars for the yeast and
Increase volume

I Correct endogenous amylase activity
| Improve crumb _structure
I May increasecrust color (darker)
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Baking results of flours with variable Falling numbers
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Amylase functionality

Anfluence of a-Amylase

/1T O11 O0i A 8 and on crust color
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Xylanase functionality

(hemi -cellulase )

A Substrate of x ylanase = arabinoxylans

/xylose
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Xylanase functionality

Xylanase hydrolyzes the arabinoxilans surrounding
the protein so that the gluten can better develop
and absorb more water
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Xylanase functionality

A Influence of the xylanase on volume
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Existing Family 11 xylanase activity vs Temperature

Activity of Family 11 xylanase

100.00 - Fam 11 xyl Bacillus subtilis mesophilic

90.00 +
80.00 +
70.00 +
60.00 ~
50.00 -
40.00 -

30.00 +

relative xylanase activity (%)

20.00 ~

10.00 ~

e=Fam 11 xyl Bacillus subtilis mesophilic

-10 0 10 20 30 40 50 60 70 80
temperature (°C)
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New Family 8 xylanase with higher activity at

lower temperatures

Activity of Family 11 xylanase vs Family 8 xylanase
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Example of application: gluten replacement

Often vital wheat gluten is used to provide extra
tolerance, especially in challenging conditions:

I whole wheat breads,

I suboptimal flour,

I automated equipment,
|

ET OOEAEAEAT O AT OGE AAOGAI 1 DI AT O AO OOAI BC
I Replace gluten in the recipe

A Dough needs sufficient strength to ensure dough tolerance
leading to good volume

With Gluten Reduced in Gluten
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Types of Enzymes
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Staling of bread

A Due to:

I Retrogradation of amylose andamylopectin
(re-crystallization)

I Links betweengluten and amylose
A Begins immediately upon baking

A Is the fastest at around 32°F
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AMYLASES andtheir effect on AMYLOPECTIN
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N ] sticky crumb%
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Glucose oxidase functionality

A Substrate of glucose oxidase = glucose

H OH
AW AW
G
HCOH HCOH
HOCH o GOX oc O
HCOH ‘ p HCOH ‘ 22
HCOH HFOH
glucose Gluconicacid Hydrogen
peroxide
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Glucose oxidase functionality

A Mechanism of glucose oxidase

I Hydrogen peroxide can be further converted
(2H202 A 2H20 + 02)

I Oxidation of the sulphydryl groups during mixing
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Glucose oxidase functionality

A Effects of glucose oxidase
I Increased dough viscosity (stiffer dough)
| Stronger and drier dough
I Increased stability/tolerance

I Other unwanted oxidations
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Functionality of Lipases

Wheat flour contains about 1 -2% lipids on flour weight

Lipase shows specific degrading activities towards

I Non Polar lipids: regular lipase
A Ex: triglycerides

I Polar lipids: phospho-lipases
A%@dd ' 1 UAT 1T EDEAO j$'"$' j$E' Al AA
Phospholipids
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Lipase: hydrolysis of triglycerides ==y l€ads to mono &

diglycerides
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Lipase functionality: anti -staling

A Mechanism of lipase Amylose

_ _ helical starch
| Lipase producesmonoglycerides
diglycerides and free fatty acids
out of triglycerides

é

. . Antistali
I Monoglycerides have a high nHSEng

affinity for amylose, thereby
complexing it and delaying its
retrogradation

l Staling
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Phospholipase functionality: dough tolerance and

loaf volume

A

Substrate of Phospho -lipase =

polar lipids naturally present
In wheat flour
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Figure: Structure of triglycerides
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Why do we use Lipases and Phospho -lipases in

bakery?

A Lipase: to replace mono & diglycerides

A Phospho -lipase: to replace DATEM
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Which one to choose: emulsifier or Lipase?

A 00160 1T £ OOE)Dlpas& j PEIT Ob

Lipase allows for cleaner label products
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Which one to choose: emulsifier or Lipase?

A #1 1 df @ing a (phospho -) lipase:

I Possible offflavors or off-odors when animal fat is
present in the formula

I Lipaseeffect tendsto be weakerthan that of the
emulsifier

I Gains in dough tolerance and loaf volume are not as
great as that with emulsifiers
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Types of Enzymes

Amylase
Xylanase
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What are the functionalities that we may expect

from a protease?

A Dough machine -ability / relaxation

A Short bite / Reduce chewyness & toughness
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Traditional fungal protease

Mechanism [ Activity
[ glutamicacid | glutamine | proline | Leucine | Lysine [ Cysteine | 100 1
€ 80 |
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Temperature (AC)

Effect in bread

A Dough stickyness
A Low volume
A Open crumb
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rotease functionality

A Influence of protease
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Intermediate Thermostable Protease

Not active at T < 95 ( 35C) ) (—

T Mixing & proofing

75

A Optimum activity at T = 1604F
(70/C)

50

A Denatured at T > 194F (90/C)

[ Effect in bread ] 25 \
A Breaking down gluten A 9 Y,

Enzyme activity (%)

\ P
. . 0
increased short bite 0O 10 20 30 40 50 60 70 80 90 100
Temperature {C)

A No negative impact on volume

A No negative impact on resilience
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Effect of the thermo -stable protease

on the texture

Pura g’é

Reliable partners in iny


file:///C:/Richard/R&D/SBU Bakery/BU Improvers/BDT - Intens & Intens C/Presentations/Intens Tool Kit/Intens Short Bite_HR.wmv

Example of application:

Microwaved products

A Challenge:

I Chewiness drynessé& hardnessincrease
shortly after microwave exposure

|

A Solution: =
I A proteasemay hydrolyze the gluten
fragments that have beenaligned (— ’

(creating chewinesg by the electric
field.
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Overview functionality of common bakery

enzymes

Enzyme Volume  Tolerance Absorption Softness
Fungal Alpha amylase +++ - _
Xylanase +++ F++ n o
Bacterial amylase (shdlife) +4++
Lipase ++
Phosphelipase +++ +++ + +

Protease (low T Activity) - - ;
Protease (high T Activity) short bite

Glucose oxidase + +4 it
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Which label do you prefer?

White pan bread

Standard
Product from

the market

F A8
Puratos

Standard

Product from
the market

S
Puratos

Croissant

Awheat Flour AwWheat Flour
AWnheat Flour AwWnheat Flour AWater AWater
Awater Awater AButter AButter
Asugar Asugar ASugar ASugar
AGluten AGluten AYeast AYeast
ASoyoil Asoyoil AGluten AGluten
Asalt Asalt AEggs AEggs
Aveast Aveast Asalt Asalt
ABean flour AwWheat Sourdough AGuar gum(E412) AWnheat Sourdough
AMonoglyceride(E471) AAscorbicacid (E300) ADatem(E472¢)
ﬁSSL(E481) ACMC(E466)

CaCO3(E170 i kA
e Gl(Jm (E2112) A Ascorbic Ac.(E300) (K\'BV‘/E
Aascorbicacid (E300 V Less E-numbers @ M

scor V No colourings GBR/‘:;

V No preservatives M
V Natural flavours
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