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Industrial emulsification

Formation and collision of droplets occurs in milliseconds
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Why microfluidics?

" Short time scale phenomena in flowing system
" food structure & formulation is in microscale
i.e., emulsions and foam
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Approach

microchip layout

B-lactoglobulin solution s 100 UM
B 500 um
Depth = 45 pm
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Length = 3 cm
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Coalescence study

O O Attractive forces x Electrostatic repulsion

@ Thin film rupture x Steric & rheology

O Bigger droplet B-lactoglobulin
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Coalescence dynamics

0.0002% - 0.02%

B-lg concentration

Flow rate

33-77 uL/min

Acidic Neutral
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B-Lactoglobulin concentration
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Coalescence dynamics

ﬁv 0.0002% - 0.02%

33-77 pL/min

Acidic Neutral

_ I

WAGENINGEN
For quality of life

10



Flow rate oH .7

oil fraction : 30%
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Coalescence dynamics
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Condition

: 0.005 wt.%
: 45 ul/min

B-lg conc.
Flow rate

oil fraction : 30%
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Conclusions

Microfluidics can be used to measure coalescences in
dense (30-60%), flowing (2 - 6 mm/s) food emulsions.

Characterize parameters for creating stable emulsions:
" Concentration

" Adsorption time of emulsifiers

" Flow rate

[ pH

More sustainable in emulsification process
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Initial droplet size

Initial droplet size (um)
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Coalescence event
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B-lactoglobulin solubility

0.010 0.01 wt.%

0.009 - | u
0.008 - m
0.007 -

0.006 -

0.005 ° * 0.005 wt.%

0.004 - P P

0.003 -

B-lg measured (%)

0.002 -

0.001 -

0.000 T T T T T T T T 1

WAGENINGEN
For quality of life



