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Abstract: The spread layers of lysozyme (LYS) microgel particles were studied by 

surface dilational rheology, infrared reflection-absorption spectra, Brewster angle 

microscopy, atomic force microscopy and scanning electron microscopy. It is shown 

that the properties of LYS microgel layers differ significantly from those of ß-

lactoglobulin (BLG) microgel layers. In the latter case the spread protein layer is 

mainly a monolayer and the interactions between particles lead to the increase of the 

dynamic surface elasticity up to 140 mN/m. In contrast, the dynamic elasticity of LYS 

microgel layer does not exceed the values for pure protein layers. The compression 

isotherms also do not exhibit specific features of the layer collapse which are 

characteristic for the layers of BLG aggregates. LYS aggregates form trough three-

dimensional clusters directly during the spreading process and protein spherulites do 

not spread further along the interface. As a result, the liquid surface contains large 

almost empty regions and some patches of high local concentration of the microgel 

particles. 

Keywords: β-lactoglobulin, lysozyme, microgel particles, spread layers, IRRAS, BAM, 

AFM, SEM, surface dilational visco-elasticity 

Corresponding Author 

*E-mail: borisanno@rambler.ru

License: CC BY 4.0 International - Creative Commons, Attribution

mailto:borisanno@rambler.ru
mailto:borisanno@rambler.ru
https://creativecommons.org/licenses/by/4.0/


1200 1400 1600 1800 2000
-0,02

-0,01

0,00

0,01

0,02

-0,02

-0,01

0,00

0,01

0,02

R
e

fl
e

c
ta

n
c
e

-A
b

s
o

rb
a

n
c
e

 (
a

.u
.)

Wavenumber

Figure S1. IRRAS spectra of spread layers of LYS microgel on water. The black line

corresponds to the beam reflection from the surface region far from that where the dispersion 

was spread and the grey line corresponds to the beam reflection from the surface region where 

the spreading occurred. 
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Figure S2. The dependences of the dynamic surface elasticity modulus on surface pressure of spread

LYS (open symbols) and BLG (close symbols) layers on 0.1 M NaCl solution, pH=10 for LYS 

and pH=5.5 for BLG. The dispersion contains native protein (black squares), microgel particles 

(red triangels), microgel particles with addition of EtOH (blue circles).



Figure S3. Compression isotherms of spread LYS microgel layers on phosphate buffer at 

pH=7 (black squares), LYS microgel with addition of EtOH layers on phosphate buffer at pH=7 

(green triangles) and BLG microgel layers on 0.1 M NaCl water solution at pH=5.5 (red circles). 

Protein microgels was purificated with 3 steps. 
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