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Understanding What Impacts 
Crumbling of Baked Products

• Texture: Controlled crumbling 
contributes to the tender, delicate 
texture expected in products like 
shortbread, biscuits, or scones. 
Excess crumbling can make products 
feel dry or poorly structured.

• Freshness Indicator: Excessive 
crumbling often indicates moisture 
loss, staling, or overbaking. Fresh 
products should remain cohesive 
while staying tender.

• Consumer Experience: Products 
that crumble too much can be messy 
and difficult to eat. A slightly cohesive 
texture improves comfort and overall 
enjoyment.

• Balance Between Tenderness and 
Structure: Products must balance 
tenderness and structure. If they 
crumble too easily, they may lack 
the gluten development or moisture 
needed to hold together properly.

• Flavor Release: Crumbly textures 
can enhance flavor release as the 
product breaks apart during eating. 
This helps distribute buttery or sweet 
flavors more effectively.

• Mouthfeel and Savoriness: A 
controlled crumbly texture adds 
contrast and sensory appeal, 
especially in toppings, cookies, or 
biscuits. Proper balance improves 
enjoyment without becoming messy.

• Durability and Handling: Excessive 
crumbling makes some products 
difficult to slice, transport, or serve. 
Balanced structure helps products 
stay intact while remaining tender.

• Cultural and Recipe Expectations: 
Some products, such as shortbread 
or biscuits, are expected to crumble 
slightly. The right level of crumbling 
contributes to authenticity and 
perceived quality in certain recipes. 

• Improper Baking or Ingredients: 
Excessive crumbling may result 
from too much flour, unadapted 
flour, insufficient moisture or fat, 
overmixing, or overbaking. It often 
reflects imbalance in formulation or 
processing.
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Why Crumbling Matters

Key Flour Components Contribution 
to Crumbling Mechanisms

Damaged Starch 20% Excessively damaged starch absorbs more water, competing with gluten for hydration and 
weakening structure, leading to dry, crumbly textures.

Proteins 16% Weak gluten development creates fragile structures prone to crumbling, while excessive 
development can make dough elastics and can cause cracking and handling issues.

Starch Viscosity 15% During baking, starch gelatinization sets structure and helps prevent excessive brittleness.

Amylase 
(Enzyme Activity) 13% Low amylase activity reduces dough extensibility and increases crumbling. Excess activity 

weakens crumb structure, making it prone to collapse.

Ash Content (Minerals) 12% Higher ash flours can produce coarser, less cohesive structures that increase crumbling.

Lipids 11% Insufficient lipids reduce dough cohesion and create brittle crumbs. Lipid oxidation weakens 
structure over time, increasing crumbling during staling.

Starch Retrogradation 5% Retrogradation firms the crumb over time. Excess levels increase crumbling as products age.

Starch Native 5% Fine starch granules support a delicate structure, while coarser granules can increase 
crumbling.

Sugar 3% Sugar interactions during baking can slightly harden the crust, affecting surface crumbling.

Key Flour Components Affecting Crumbling

Consistent Impact Across Most Products Impact Varies Significantly by Product Type



How Flour Components Impact Crumbling of Different Products ?

Crumbling Starch 
(Native)

Starch 
Viscosity

Starch 
Retrogradation

 Damaged 
Starch Proteins

Amylase 
(Enzymatic 

Activity)

Ash Content 
(Minerals) Sugar Lipids

Crackers 1 3 3 3 2 1 2

Pan Bread 3 2 3 3 3 1 1

Wafer 1 3 3 2 3 2 1 2

Sponge Cake 3 1 3 2 2 1 1

Biscuit 1 2 3 2 2 2 1 1

Hamburger 
Bun 3 2 3 3 2 1 1

3: Strong Impact 2: Average Impact 1: Low Impact
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KPM Equipment for Monitoring These Key Flour Components

Explore the Back to Flour Series  
Connecting Flour Components With Bakery Product Excellence. 
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