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Microfluidization is a non-thermal technique that combines 
various forces such as high pressure and high shear forces to 
modify the structure of macromolecules.

Objective: to check the impact of microfluidization on soybean 
protein structure.

Process
• Microfluidization treatment (1, 3, 5 cycles) with and without 

temperature-controlled 

Protein structure characterization
• Primary structure → SDS-PAGE under reducing conditions
• Secondary structure → FTIR
• Tertiary structure → Fluorescence spectroscopy

• Microfluidization did not impact the primary structure of soy 
protein.

• Microfluidization modified the protein secondary structure of 
powder samples.

• Significant impact is noticed on β-sheet (↓ from 20.03 % to 
3.87 %), random coil (from ↓ 11.87 % to 8.37 %), β-turn (from 
↑ 38.67 % to 46.03 %), A1, and A2.

• After reconstituting the MF-treated powders in water, changes 
were observed mostly in α-helix, β-sheet and β-turn.

• Microfluidization treatment impacted tertiary structure -↑ the 
surface hydrophobicity (from 1307.54 to 1986.29 if/g × µM).

This work is part of the poster entitled: “Challenges in exploring 
microfluidization and enzymatic methods to mitigate soybean 
allergenicity”.
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I. Impact of microfluidization treatment on primary structure of soybean proteins

Hydrophobic amino acid residues can be exposed after 
microfluidization due to the intense impact of high shear 

forces and high pressure.

II. Impact of microfluidization treatment on secondary structure of soybean proteins

III. Impact of microfluidization treatment on tertiary structure of soybean proteins

Similar protein 
profile for non-

treated and treated 
samples with high-

shearing treatment.

• α-helix ↓
• β-sheet ↓
• β-turn ↑
• Random coil ↓
• A1, A2 aggregates ↑

Microfluidized samples with temperature-controlled

• α-helix ↓↑
• β-sheet ↓
• β-turn ↑
• Random coil ↓
• A1, A2 aggregates ↑

Microfluidized samples without temperature-controlled

• α-helix ~↑
• β-sheet ↑↓
• β-turn ~ ↑
• Random coil ~ 
• A1, A2 aggregates ~

• α-helix ~↑
• β-sheet ~
• β-turn ~ ↑
• Random coil ~ ↑
• A1, A2 aggregates ~↓

* ↓/ ↑/ ~ compared to the untreated sample and statistically different (p < 0.05)
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Microfluidized soy proteins have different 
behavior in solid and liquid states.

powder powder

solution solution

SDS-PAGE under 
reducing conditions

• Microfluidization ↑ the surface hydrophobicity 
• The highest value was registered for 5 cycles (1986.29 if/g × µM)
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Can improve 
the functional 

properties.
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