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1. Introduction 
Due to the exceptional physicochemical properties of  
hydrophobins, several positive industrial applications  
have been proposed such as antifouling agents,  
improvement of drug’s availability, and stabilization  
of emulsions1. Class II hydrophobins HFBI and HFBII are produced by Trichoderma 
reesei. Improvements in production of these products are correlated to the medium 
composition, especially concerning the carbon source. Therefore, to obtain the largest 
amount of hydrophobin, the conditions of medium culture should be optimized. In this 
study wild strain T. reesei was used for production of hydrophobin HFBII to track 
predominantly the effects of external conditions on T. reesei during production process.  

 
 

 
    2.1. Growth condition  
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T. reesei MUCL 44908 was used in this study. The culture medium consisted of lactose, 
glucose or galactose at initial concentration of 40 g/L with the medium of Malt Extract 
Agar (MEA). The pH was adjusted to 4.5-5.0.  
The growth curves were obtained using Bioscreen C. The machine was programmed at 
25 ºC to read frequently the optical density during 96 h at a wavelength of 620 nm 
with continuous agitation. A model based on the area under the kinetic curve (AUKC) 
obtained by Bioscreen C was applied to observe the growth rate in different periods2.  
In the same time, the number of viable cells during the fermentation was determined 
using standard plate count technique.  
 

Sugar consumption during the fermentation was tracked by the enzymatic assay kits 
(Abcam ab83384) following the manufacture instructions. For determination of dry 
matter, forty milliliter of the culture medium were filtered through a Whatman filter 
No 4. Then it was dried in a Furnace at 103 ºC during 6 h until constant weight.  
 

To isolate hydrophobin HFBII, the fermented samples were 
centrifuged (Beckman CouLter™, 8000 g  x 6 ºC x 25 min), and 
directed to 15RPC liquid chromatography (4.6 × 200 mm; GE 
Healthcare). MALDI-TOF analysis was carried out for confirmation 
of the produced HFBII. NanoDrop ND-1000 at 280 nm wavelength 
was carried out for HFBII quantification3. 
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Fig 3. Left:  after 4 days fermentation, Right: after 7 days fermentation. 
 

Parameters Inoculation with mycelium 

Time (h) 0 24 48 72 96 168 

Lactose (g/L) 39.9±0.8 32.8±0.2 5.0±0.1 0.1±0.0 0.1±0.0 0.0±0.0 

Dry weight (g/L) - 9.2±0.3 10.0±0.3 11.5±0.4 15.0±0.6 14.3±0.5 

Agitation speed (g) 11.6 11.0 9.6 8.1 7.8 8.3 

HFBII (mg/L) 0.0±0.0 3.4±0.5 5.0±0.4 7.9±1.2 36.8±1.4 35.3±0.9 

   
    2.2. Tracking the growth parameters 

    2.3. Hydrophobin purification and determination 
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    3. Results 
    3.1. Growth behaviour 

 Fig 1. Growth behavior of T. reesei at 
different carbon sources. 

Fig 2. The trends of viable fungal cells 
when using lactose.   

The mycelium of T. reesei is hardly adapted to the galactose rich environment since the 
metabolism of this carbohydrate is complex. Glucose however, is simply converted to 
G6P using glucokinase. The behavior of T. reesei with glucose or lactose as main carbon 
source was almost the same. Some faster growth was observed when using glucose.  
The changes in AUKC with time were maximal when glucose was present at 23 h of 
growth, after 30 h for lactose and 56 h for galactose. 

Different parameters are involved when producing hydrophobin HFBII by T. reesei 
strain. Among different tested carbon sources, only lactose could be used for 
hydrophobin production.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The production of HFBII occurs mainly when the lactose is completely used and the 
cell growth has entered the stationary phase. The formation of lactase thus promotes 
the responsible gene for HFBII production, hfbII, to be expressed. When the rate of 
lactose consumption is very high (between 20 to 70 h from beginning), the production 
of HFBII starts at a low rate of around 0.12 mg/Lh. When almost all lactose was 
consumed the rate of HFBII formation became ten times higher, reaching 1.2 mg/Lh. 
The highest amount of HFBII was obtained after 4 days of fermentation. Thereafter, 
starvation of  growth substrates may induce some proteolysis of excreted proteins 
including HFBII.  
 

 
    3.2. Protein verification 

The results of MALDI-TOF reveal that only in the presence of lactose the complete 
molecule of HFBII is obtained in 4 days, thereafter, some molecules of HFBII lose the 
last amino acid (Phe) due to biodegradation by the fungi4. 
 

 
    3.3. Quantitative data 

 
    4. Discussion 

Fig 4.  
Tracking different parameters 
during fermentation. 
 


