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Chocolate Filling
@ )
Most prone to fat Most prone to fat
bloom:

A bloom:

* Dark chocolate « Nut based fillings
- Milk chocolate (e.g. hazelnut

\_ Y | based fillings)

- Fat based fillings
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Chocolate

Tempering

Creation of an
adequate amount
of cocoa butter Vv
crystals

Praline production

Filling

Moulding

- Traditional moulding

- Enrobing

- Frozen cone / cold stamping
- One-shot

Storage
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How to delay
fat bloom
development?
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Traditional moulding

Mould preheating — chocolate shell - vibration - cooling - filling — cooling — chocolate base - cooling - demoulding

Source: Barry

Callebaut
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Enrobing

Filling preparation — cooling — enrobing with chocolate
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Depositing

Cold shell forming

Source: Buhler
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One-shot

Filling
ass

Source: Buhler
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Example of an industrial production line

1) Mould checking and (automatic) changing section

2) Mould pre-heating by warm air

3) Shell depositing and vibration

4) Short cut for solid production

5) Shell forming and shell cooling

6) Center filling

7) Center cooling

8) Backing-off

9) Final cooling

10) Demoulding on to band or plate and
end product discharge

11) Electric plant control

Source: Buhler
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Fat bloom

= | oss of initial gloss

= Formation of white-greyish haze

Fat crystals on the surface — Diffraction of light
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Polymorphic fat bloom

= Plain chocolate: cocoa butter crystal polymorphism (BY — BV

> Well-tempered

- direct crystallization (during cooling)
—— melting

= recrystallization

Van Malssen et al. (1999)
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Migration fat bloom

= Composed chocolate products: migration of liquid foreign lipids
(e.g. from the filling, nut, biscuit) into the chocolate

» Fat bloom = quality problem n° 1 in filled chocolate industry
o Shelf life reduction
o Hampering export
o Consumer rejection

« European chocolate manufacturing

market:

> 2.000 companies

= | ess research compared to plain > AR s
chocolate bloom > 43 billion Euro annual turnover
— In contrast with current higher > 3 billion Euro export
industrial relevance ! « Large proportion of SMEs (> 90%)
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# Sugar bloom

= Caused by condensation (colder — warmer)

= Solubilization and recrystallization of sugar @ chocolate surface

= Storage in frigde
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Fat
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Oil migration
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= Mechanisms:

o Diffusion Deﬁ =Del1
o Capillary forces D = diffusivity
¢ = void fraction
= Crucial role of chocolate microstructure! T = tortuosity

— D¢ ~ structure

Chocolate Phase

Fat Phase

cocoa_ |

Powder o
Liquid Fat-

Zoom in ):é} g‘;‘}
s

|:| Hazelnut oil gmdim>

~—

— o ~O O / Solid Fat

Galdamez et al. 2009
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Oil migration

Methods to study oil migration: example

= TAG composition — HPLC-analysis
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Mechanism

fillings:

nougat, nuts, marzipan, almonds,
cremes, cracknel, wafers, bakery

Ziegleder, 2006
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Methods to study visual fat bloom

= Image analysis

= Scanning electron microscopy

= Trained panel
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Methods to study pY - BVI transition

= X-ray diffraction
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= Composition

o Fillings: the higher the liquid oil content, the higher the risk of fat bloom
o If cocoa butter and filling fats are not compatible: softening effect

o Addition of anti-blooming agents to chocolate and/or filling
= Processing conditions

o Tempering

o Shell thickness

o Moulding technology
o Cooling

= Storage conditions

o Storage temperature of 15-18°C is recommended

o Avoid fluctuating temperatures
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Thermal treatments: storage at low tempatures

280 Eur. J. Lipid Sci. Technol. 2009, 777, 280-289

Research Paper

Triacylglycerol migration and bloom in filled chocolates:
Effects of low-temperature storage

Frédéric Depypere, Nathalie De Clercq, Martien Segers, Benny Lewille and Koen Dewettinck

iy Cold storage after production decreased oil
migration and fat bloom development in filled
. chocolates.

ti
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g The results suggest a crystallization effect during
d cold storage, leading to permanent microstructural
0 changes.
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visual fat bloom. Adverse effects of the thermal treatments on the chocolates’ taste were not observed. D epyp ere et al (20 09)

Keywords: Chilling and freezing / Hazelnut filling / Migration fat bloom / Milk chocolate / Thermal treatment
|m Received: July 15, 2008; accepted: October 27, 2008 »’gR
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-o-Reference -4-30 minutes at 30°C -2 hours at 30°C
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Thanks for your attention!

Laboratory of Food Technology and Engineering (FTE) — UGent Cacaolab
Ghent University, Belgium

++32(0)92646198 ++32(0)92646218

Claudia.Delbaere@UGent.be
www.fte.UGent.be

www.cacaolab.be
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