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Abstract. Pasteurization (heating wet material to 55°C to 60°C 
for 30 minutes) is the most critical step in growing mushrooms. 

One advantage of pasteurization is usually apparent: cost. 
Sterilization requires expensive high-pressure equipment of large capacity 
and more heat for longer periods of time. 

The greater production on pasteurized substrate is due to the 
organisms left after pasteurization. There are indications that organisms, 
which are left after pasteurization, provide much of the nitrogen required by 
the mushrooms. They may fix nitrogen from atmosphere.

Therefore, the purpose of pasteurization is to eliminate the 
organisms, which compete with the mushrooms and to increase the 
organisms that discourage diseases, consume hemicellulose, provide 
nitrogen, and become food for the mushrooms.

MATERIAL AND METHOD

The quality of the cellulose substrate at inoculation is determined by its 
selectivity and it is presented like a feature of the nutritious material for which the best 
conditions necessary to an efficient and fast colonization by the mushroom growing 
are created. The creating of selectivity is achieved by thermal disinfecting of the 
nutritious substrate, disinfection that has the purpose to eliminate the competitors 
(disease organisms and pests) out of the substrate. This permits the obtaining of a 
high and constant yield throughout the whole technological cycle, contributing to the 
hydrolytic degradation of substrate and to the using of vegetal material as source of 
energy and synthesis.
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Two methods of thermal disinfecting of the substrate were experimented: 
pasteurization and sterilization. In order to apply different thermal treatments a pool 
having a capacity of 4 m³, pool endowed with an airtight lid at its upper side for 
avoiding heat loss, was used. A net of pipes with orifices through which air penetrates 
into the cellulose substrate was placed on the bottom of the pool. The steam gets into 
the pool from the heating system through a pipe.

The experiments were organized using the randomized block method in three 
repetitions, a repetition being represented by four bags, (4x10 kg=40 kg 
substrate/variant), three cycles of growing/year.

The variants, which were used, are given below:
1 (control) – the cellulose material wasn’t exposed to any thermal treatment; 

this material was moistened through submersion for 20 hours, time after which it was 
drained, weighed, homogenized and inoculated; 

2 – the cellulose material, beforehand moistened through submersion for 20 
hours was exposed to sterilizing through boiling for an hour and then cooled;

3 – the cellulose material previously moistened was gradually injected with 
steam till the temperature of 60°C was obtained, temperature, which was maintained 
for 3 hours (Fig. 1);
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– the cellulose substrate was pasteurized through the hydrothermal 
method, the disinfection taking place at the same time with the moistening, through 
maintaining material in hot water, at a temperature of 55-60°C, for an hour. The 
moistening time was of 12 hours, time in which the temperature in the substrate 
decreased to 40-45°C.  

Fig. 1. The variation of the temperature in the substrate during the pasteurization 
process
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After the thermical treatment we proceeded to the draining and cooling of 
cellulose material and then to the inoculation of spawn, the rate used for inoculation 
being of 1%, the hybrid used being HK 35, proceeding from Hungary. The nutritious 
substrate was made up of 50% wheat straw and 50% corn cobs.

RESULTS AND DISCUSSIONS

When the method of thermal disinfecting was used, the following results 
were achieved: variant 4, respectively the hydrothermical method of disinfection 
with hot water at 60°C, recorded the best results, the production obtained being of 
25,7 kg mushrooms for 100 kg of nutritious substrate, the difference of 
production in comparison to the control variant (17,2 kg), being very significant 
(8,5 kg) (Table 1 and Figure 2). 

Table 1
The influence of thermical disinfection of nutritious 

substrate on mushroom yield

Variant of disinfection used

Average production
2004-2005

Difference 
in

production 
(kg/100 kg 
substrate)

Significance
Kg/100 kg 
substrate

%

V1 17,2– no thermical treatment (control) 100

V2 15,8– hot water 100°C- 1 hour 91,9 - 1,4 -

V3 20,5– injecting steam 60°C- 3 hours 119,2 + 3,3 xx

V4 25,7
– submersion in hot water  60°C/1 

hour
149,4 + 8,5

xxx

DL  5%    - 1,67
DL   1%   - 2,53
DL  0,1% - 4,06
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Fig.2. The influence of thermical disinfection of nutritious substrate on mushroom yield

The lowest production, 15,8 kg for 100 kg substrate, was obtained in the 
case of the variant in which the substrate was sterilized. The production obtained 
was reduced with 1,4% in comparison to V1 (control). The sterilized substrate 
constituted a propitious medium to the green mould  (Trichoderma), its 
propagation being very fast, leading to the inhibiting of spawn in the areas of 
infected substrate and implicitly, to the decrease of production (Figure 3).

Fig. 3. The influence of pasteurization temperature of the substrate

This method requires a longer period of time in order that the whole substrate 
substrate can reach the optimum temperature and it doesn’t offer the certainty of the uniform 
temperature in the entire substrate mass, besides the fact it is very expensive (Fig. 4). 
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Thus, we established that after 3 hours of progressive injecting of the 
steam, there were parts in the substrate mass in which the recorded temperature 
exceeded 80°C, whereas in other areas of the pool, the temperature in the 
substrate wasn’t rising above 30-35°C.

Thus, it can be explained why in the control variant, in the circumstances 
in which clean, dry, cellulose materials, with no disease organisms and pests were 
used, and the hygiene norms and the stages of the technological process were 
obeyed, reasonable results were obtained (17,8 kg mushrooms/100 kg substrate) 
without applying any chemical or thermical treatments on the substrate used in 
growing, the yield obtained being with 1,4 kg/100 kg substrate higher than the 
variant on which the cellulose material was sterilized.

On the variant disinfected with steam under pressure (V3) a yield of 20,5 
kg/100 kg substrate was achieved, having a distinct significant increase of 
production (of 3,3 kg) in comparison to the control variant.

CONCLUSIONS

1. The best yields (25,7 kg for 100 kg substrate) were obtained in the case 
of using the hydrothermical method of pasteurization (immersion in hot water, at 
60°C); 

2. By using the hydrothermical method of pasteurization an optimum and 
uniform temperature in the whole cellulose substrate was ensured in a very short 
time. The useful micro-organisms are not destroyed at this temperature, and due 
to the fact they are stimulated and they compete with the harmful micro-
organisms, they ensure favourable conditions for the growth of  Pleurotus
mushrooms;

3. The lowest yields were obtained by sterilizing the cellulose material 
(15,8 kg for 100 kg substrate), method which destroyed all the useful micro-
organisms existing in the substrate, thus being created an extremely favourable 
medium for the infecting with microbes, especially mould (Trichoderma viridis);

4. In the case of the disinfection variant with steam under pressure, the 
average yield was of 20,5 kg for 100 kg substrate
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