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Why using enzymes in bakery?  

Å Specific functionalities  

 

 

 

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

ÅMolecule (Protein), not organism  

ÅOrigin: plant or animal  

Å Cut (hydrolyze) or Build  

Å Very specific activity  

Å Continue s to work as long as the 
conditions are favorable  

Å Complex 4 dimensional structure  

Å Activity depends on many 
parameters; important ones are:  

ïTemperature 

ïTime 

ïpH 
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Amylase functionality   

ÅDifferent types of amylases  

a-amylase

b-amylase

Pullullanase

Glucoamylase



a-Amylase ɀ Baking performance  

ÅSubstrate of amylase = damaged starch  

 

Damaged starch chain 

 Starch granule 

Starch    : 

 Amylose + amylopectine 



a-Amylase functionality  

Å Effect of a-Amylases  

 

ïProvide fermentable sugars for the yeast and 
increase volume  

ïCorrect endogenous amylase activity 

ïImprove crumb  structure 

ïMay increase crust color (darker)  

 



Baking results of f lours with variable Falling numbers  

Falling number 

80 

Falling number 

260 

Falling number 

450 



Amylase functionality  

ÅInfluence of a-Amylase   

/Î ÖÏÌÕÍÅ ȣ and on crust color  
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 Xylanase functionality  
(hemi -cellulase ) 

ÅSubstrate of x ylanase = arabinoxylans  
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Xylanase hydrolyzes the arabinoxilans surrounding  
the protein so that the gluten can better develop 
and absorb more water  

 Xylanase functionality  



 Xylanase functionality  

Å Influence of the xylanase on volume  
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Activity of Family 11 xylanase 
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Activity of Family 11 xylanase vs Family 8 xylanase 
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ïOften vital wheat gluten is used to provide extra 
tolerance, especially in challenging conditions:  

ï whole wheat breads,  

ï suboptimal f lour,   

ï automated equipment,  

ïÉÎÓÕÆÆÉÃÉÅÎÔ ÄÏÕÇÈ ÄÅÖÅÌÏÐÍÅÎÔ ÁÔ ÓÕÂÏÐÔÉÍÁÌ ÔÅÍÐÅÒÁÔÕÒÅ  ɉ5&&Ɋȣ 

ïReplace gluten in the recipe 
ÅDough needs sufficient strength to ensure dough tolerance 

leading to good volume 

Reduced in Gluten With Gluten 

Example of application: gluten replacement  



Types of Enzymes  
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Å Due to:  

ï Retrogradation of amylose and amylopectin 
(re-crystallization) 

ï Links between gluten and amylose 

 

Å Begins immediately  upon  baking  

 

Å Is the fastest  at around  32°F 

 
 

Staling of bread  



AMYLASES and their effect on AMYLOPECTIN  

high degree of AP 

cristallisation  

no amylases        ITS    amylases   thermostable  

       (partial debranching)    amylases 

backbone AP intact  

] Softness 

] Good resiliency 

Intensive break-down 

]sticky crumb  

C 
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Glucose oxidase  functionality  

Å Substrate of glucose oxidase  = glucose                                                
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Glucose oxidase  functionality  

ÅMechanism of glucose oxidase   

ïHydrogen peroxide can be further converted       
(2H2O2 Ą 2H2O + O2) 

ïOxidation of the sulphydryl groups during mixing 

S-H 

H-S 

S 

 

S 



Glucose oxidase  functionality  

ÅEffects of glucose oxidase   

ïIncreased dough viscosity (stiffer dough) 

ïStronger and drier dough 

ïIncreased stability/tolerance 

 

ïOther 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  

ïNon Polar lipids: regular lipase 
ÅEx: triglycerides 

 

ïPolar lipids: phospho-lipases 
Å%Øȡ 'ÌÙÃÏÌÉÐÉÄÓ ɉ$'$' ɉ$É'ÁÌÁÃÔÏÓÙÌ$ÉÇÌÙÃÅÒÉÄÅÓɊȟ -'$'ȟ ȣɊȟ 

Phospholipids 



Lipase: hydrolysis  of triglycerides              leads to mono & 
diglycerides  

Triglyceride 

Triglyceride 

water 

Lipase 

1,3-Diglyceride 1,2-Diglyceride 

 

2-Monoglyceride 1-Monoglyceride 

Fatty Acids 

+ 



Lipase functionality: anti -staling  

ÅMechanism of lipase  

ïLipase produces monoglycerides, 
diglycerides and free fatty acids 
out of triglycerides  

 

ïMonoglycerides have a high 
affinity for amylose, thereby 
complexing it and delaying its 
retrogradation 

Staling 

Antistaling  

Amylose  
helical starch  



Phospholipase functionality: dough tolerance and 
loaf  volume  

Å Substrate of Phospho -lipase = 
polar lipids naturally present 
in wheat flour  
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Figure: Structure of triglycerides 

Figure: Structure of lecithin 



Why do we use Lipases and Phospho -lipases in 
bakery?  

Å Lipase: to replace mono & diglycerides  

 

Å Phospho -lipase: to replace DATEM  

 



Which one to choose: emulsifier or Lipase?  

Å 0ÒÏȭÓ ÏÆ ÕÓÉÎÇ Á ɉÐÈÏÓÐÈÏ-) lipase:  

 

Lipase allows for cleaner label products 

 



Å #ÏÎȭÓ of using a (phospho -) lipase:  
 

ï Possible off-f lavors or off-odors when animal fat is 
present in the formula 

 

ï Lipase effect tends to be weaker than that of the 
emulsifier 

 

ï Gains in dough tolerance and loaf volume are not as 
great as that with emulsifiers 

 

 

 

Which one to choose: emulsifier or Lipase?  



Types of Enzymes  
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What are the functionalities that we may expect 
from a protease?  

Å Dough machine -ability / relaxation  

 

 

Å Short bite / Reduce chewyness & toughness  



Traditional fungal protease  

26/03/2018, Page 38 

Mechanism Activity  

glutamic acid glutamine proline Leucine Lysine Cysteine

Å Dough stickyness 
Å Low volume 
Å Open crumb 

Effect in bread 
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Protease functionality  

Å Influence of protease  



What are the functionalities that we may expect 
from a protease?  

Å Dough machine -ability / relaxation  

 

 

Å Short bite / Reduce chewyness & toughness  
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Å Not active at T < 95ÁF ( 35ÁC) 
ï Mixing & proofing  

 

Å Optimum activity at T = 160ÁF 
(70ÁC) 
 

Å Denatured at T > 194ÁF (90ÁC) 

 

Inactive  Inactivated  

Effect in bread 

Å Breaking down gluten Ą 
increased short bite 

 

Å No negative impact on volume 

 

Å No negative impact on resilience 

Intermediate Thermostable Protease  



Effect of the thermo -stable protease  
on the texture  

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  

ÅChallenge:  
 

ïChewiness, dryness & hardness increase 
shortly after microwave exposure 

 

ÅSolution:  

ïA protease may hydrolyze the gluten 
fragments that have been aligned 
(creating chewiness) by the electric 
field. 



Overview functionality of common bakery 
enzymes 

Enzyme Volume Tolerance Absorption Softness 

Fungal Alpha amylase +++ - -   

Xylanase +++ +++ + + 

Bacterial amylase (shelf-life)       +++ 

Lipase       ++ 

Phospho-lipase +++ +++ + + 

Protease (low T Activity) - - -   

Protease (high T Activity)       short bite 

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

White pan bread   
 

 

 
Å Wheat Flour 
Å Water 
Å Sugar 
Å Gluten 
Å Soy oil  
Å Salt 
Å Yeast 
Å Wheat Sourdough 
Å Ascorbic acid (E300) 

 
Å Wheat Flour 
Å Water 
Å Sugar 
Å Gluten 
Å Soy oil  
Å Salt 
Å Yeast 
Å Bean flour 
Å Monoglyceride(E471) 
Å SSL(E481) 
Å CaCO3(E170) 
Å Guar Gum (E412) 
Å Ascorbic acid (E300) 

Standard 
Product  from 

the market 

V Less E-numbers 

V No colourings  

V No preservatives 

V Natural flavours  

 

 
Å Wheat Flour 
Å Water 
Å Butter 
Å Sugar 
Å Yeast 
Å Gluten 
Å Eggs 
Å Salt 
Å Wheat Sourdough  

 
Å Wheat Flour 
Å Water 
Å Butter 
Å Sugar 
Å Yeast 
Å Gluten 
Å Eggs 
Å Salt 
Å Guar gum(E412) 
Å Datem(E472e) 
Å CMC(E466) 
Å  Ascorbic Ac.(E300) 
 

Croissant  

Standard 
Product  from 

the market 



 

Enzyme technology  
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