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Fat chemistry and physical properties

H

H

(d) Elaidic = trans fat

Hydrogenation+H2
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Oils & fats are blends of fatty acids 

0 20 40 60 80 100 120

High Oleic Sunflower Oil

Soybean Oil

Palm fat blend

Milk fat

Cocoa Butter

Model fat blends composition

Saturated Mono-unsaturated Poly-unsaturated Trans fats

State 

@20°C
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Solid

Solid
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Challenges of fat reformulation

These are 

better for you

These work

best in 

confectionery

High in Saturated

High in Unsaturated

…in Baked goods:

dough structure,  short texture

…in Caramels:

cold flow, mouthfeel

…in Cream Fillings:

melting behaviour, flavour release,

migration and bloom

…in the processing lines
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Dietary fats and blood cholesterol

Mensink et al., 2003, Am. J. Clin. Nutr. 77:1146

40 years of 

research:

 dietary fatty 

acids affect 

blood 

cholesterol 

levels

 Tot/HDL ratio 

is a major risk 

factor for 

Cardio 

Vascular 

Disease –

lower is 

better

First tackle the worst 

offenders: trans fats

Effect on LDL Effect on HDLEffect on ratio
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1

0

Dietary fats and blood cholesterol

Mensink et al., 2003, Am. J. Clin. Nutr. 77:1146

Clearly we need

more of these

Effect on LDL Effect on HDLEffect on ratio
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Public Health Impact

Trans fats,

Saturated Fats

Cardio Vascular Disease = 

number 1 cause of death 

in developed countries (*)

(*) Global Health risk report, WHO 2004.

Blood cholesterol
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Challenges of fat reformulation

Fats are complex
They are extremely functional

From: A. Marangoni., 2005

Oxidation
Mobility, migration
Crystallisation, structure

for flavour
for lubrication

for texture
for melting
for mouthfeel  
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The work that needs to be done

High in Saturated High in Unsaturated

Blends
Blends
Blends
…fractions

Choices

Fat
Characteristics

Model systems Implementation
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14 The work that needs to be done

Fat droplet

Fat/protein cluster

Fat = green

Protein = bright red

Example 1: Caramel

a) Role of fat on structure

b) In-mouth breakdown

c) Texture and taste

d) Shelf life

e) Processing efficiency

f) Scaling-up
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15 The work that needs to be done

Milk

Sugar
Fat

Suspension of  
crystals and 
solids in liquid fat

30%-40%

cooling

Structure is 
fat crystal 
network

Hardness 
and melting 
behaviour !!

depositing

Example 2: Cream fillings
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Trans fat replacement in Mars products: Europe

The Challenges...
8 Mars factories,
17 brands,
400kT product…. 

Results
<0.5% Trans fats in Mars products
Product Attributes, Factory Performance
Controlled cost impact

Learnings
Clarify the science
Understand fat functionality 
Make key choices!
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17 Conclusions

• It is possible to use alternatives to trans fats in confectionery

• Fats are very functional ingredients and have a specific roles 
in foodstuff

• Fats are extremely versatile and offer many options

• Industry needs to make the right choices

• Nutritional quality is a critical parameter
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