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Launchingevent for the publication of the Handbook of Molecular Gastronomy

Emulsions
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Interface dominated systems

ruled by interfaces: special structure & dynamics  mouthfeel, flavour release, …

stable for low shear, low tempererature, and sufficient surfactant properties

Small droplets in a cage: texture, mouthfeel

discrete phase oil: aroma release

Droplet density and dynamics

continuous phase water: taste release
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Different types of emuslifiers

What about “soy milk”?

F a t c o n t e n t

many useful kitchen applications
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Why does ot work with chocolate

Hot soy milk  add chocolate  emulsify  cool down  chocolate becomes solid

but how does the cocoa butter crystallize in emulsion droplets? 

What happens when fat crystallizes?

Chocolate cream / soy milk

bulk emulsion (confined geometry)
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Kinetics matters, morphology & polymorphs

very unstable

metastable

stable

Vilgis, T. A. (2015). Soft matter food physics—the physics of food and cooking. Reports on Progress in Physics, 78(12), 124602.8

Cocoa butter: many polymorphs

mainly POS

various polymorphs

You feel it in the mouth

9
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Melting & mouthfeel: chocolate science

stablemetastable

desired

Vilgis, T. A. (2015). Soft matter food physics—the physics of food and cooking. Reports on Progress in Physics, 78(12), 124602.
10

Bulk crystallization of cocoa butter

CB_90°C_24Hrs_at room temperature

11

Joshi, B. L., Zielbauer, B. I., & Vilgis, T. A. (2020). Comparative Study on Mixing Behavior of Binary Mixtures of Cocoa Butter/Tristearin (CB/TS) and Cocoa
Butter/Coconut Oil (CB/CO). Foods, 9(3), 327.
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Physicist: make life simple

Jüngling I. (2020)   Stability of protein stabilized cocoa butter emulsion under crystallization, Thesis, MPI -P / University Mainz.

More controlled: soy storage proteins + cocoa butter

Soy proteins as surfactants

Fruchtgele

Storage protein: Glycine, very long protein, effective emulsifers
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Varying cocoa butter content 

55 wt% 60 wt%

70 wt% 75 wt%

Prepared With a 4 wt% soy protein-dispersion

Jüngling I. (2020)   Stability of protein stabilized cocoa butter emulsion under crystallization, Thesis, MPI -P / University Mainz.

Varying soy protein content 
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From liquid to creamy to “solid”

Jüngling I. (2020)   Stability of protein stabilized cocoa butter emulsion under crystallization, Thesis, MPI -P / University Mainz.

Crystallization under the microscope

Jüngling I. (2020)   Stability of protein stabilized cocoa butter emulsion under crystallization, Thesis, MPI -P / University Mainz.
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What is going on an meso / micros scales?

Result: Phase inversion induced through fat-crystallization

1. Secondary heterogenous nucleation  secondary crystallization process
2. Induce/supports partial coalescence

Jüngling I. (2020)   Stability of protein stabilized cocoa butter emulsion under crystallization, Thesis, MPI -P / University Mainz.

form particle gel

solid fat phase T > Tc

What is going on at nano scales?

liquid oil phase T > Tc
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What can do real soy milk and real chocolate better?

Lecithin (phospholipids) from soy and chocolate help differently

• C 18:0 crystallizes early
• lipids remain in interface

What can do real soy milk and real chocolate better?

• Cocoa particles, (polyphenols)
• Pickering emulsion
• Funktional surfaces
• Keep soy proteins close to interfaces
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Suggestion: cool chocolate emulsion rapidly

Imperfect, 

but 

smaller

crystals

Thank you for the invitation

Thank you Mainz – Foodies


