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1. Introduction 
1.1. Hydrophobins 
 
Hydrophobins HFBII is an exceptional protein produced by Trichoderma reesei. 
Research over the last decade has led to a better understanding of its role in 
spontaneous self-assembly at hydrophobic/hydrophilic interfaces1. This has resulted in 
many proposals for using hydrophobins in important scientific and technological 
applications. Hydrophobins may become attractive as special biosurfactants, as 
foaming agents, and in pharmaceutical formulations for stabilization of drugs2. To 
recognize the positive aspects of hydrophobin, this should be available at large scale. 

1.2 Hydrophobin HFBII grades 

2. Materials and methods 
  2.1. Production in fermentor 

 

2.2. Extraction 
2.2.1. The idea behind the extraction 

 Using the molecular dynamics (MD) model, we 
demonstrated the presence of CO2 aggregates at 
the hydrophobic patch of HFBII during MD 
trajectory3. As such, the hydrophobic patch has a 
tendency to cluster the hydrophobic CO2 molecules 
close to the protein surface. This effect could be 
enhanced when multiple hydrophobins are present 
and polymerize with each other, thereby increasing 
the hydrophobic patch area and reducing contacts 
with other parts of the protein. 

2.2.2. Foam fractionation system 

Foam fractionation of substances is an adsorptive bubble 
separation method for enriching diluted surface-active 
substances dissolved in water. 
In principle, the strong amphipathic nature of proteins and 
enzymes, with polar and non-polar groups, causes them to be 
preferably adsorbed at the gas–liquid interface and foam 
fractionation can be used to separate and to concentrate such 
proteins4.  In this study, CO2-foam fractionation was used. 

2.2.3. Identification of HFBII 
Samples were centrifuged, then  directed to 15RPC liquid chromatography.  The 
fractions of interest were submitted to MALDI-TOF. NanoDrop ND-1000 at 280 nm 
wavelength was used for HFBII quantification. 
 

3. Results and discussions 

7042 Da 

Component MW(kDa
) 

HFBII 7,189 

HFBII without Phe 7,042 

3.2. MALDI-TOF identification 
The fractions of interest seems to contain only 
one type of protein with a molecular weight 
(MW) of 7.042 kDa which was reported 
previously5. This MW is equal to the complete 
molecule of HFBII minus the last amino acid. 
HFBII loses Phe, probably due to biodegradation 
by the fungi at the stationary phase. 

3.1. Chromatography purification 
The results before and after CO2-foam 
fractionation is observed in the figure. Obviously, 
the sample after foam fractionation contains more 
protein than the sample before CO2 treatment. It 
demonstrates the fact that CO2 can enrich the 
molecule of hydrophobin. The fractions of interest 
were subjected to the MALDI-TOF for 
identification. 
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3.3. Quantification 

4. Conclusion 
Our results show that hydrophobin HFBII can be isolated from the 
growth medium of T. reesei by the CO2-foam fractionation 
method. This was shown by chromatographic analysis of the 
extract followed by the MALDI-TOF. The results show that by 
increasing the flow rate and the initial liquid volume, the obtained 
protein using liquid chromatography is increased. It was 
demonstrated that when CO2 is injected into a sample containing 
HFBII, it is immediately directed to the hydrophobic amino acids.  
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