
Pasteurization: Substrate Sanitation



What is Pasteurization?

• Developed by Louis Pasteur

• Uses heat to destroy 
microorganisms and cease 
activity of enzymes

Vat pasteurization
145° F for 30 minutes

High Temperature Short Time Pasteurization 
161° F for 15 seconds



Pasteurization vs. Sterilization

Above 140° F, heat quickly destroys 
enzymes and stops living cells from 
functioning. 

However, pasteurization does not kill off all microorgan-
isms in the pasteurized product.

Rather, it is intended to reduce 
the number of pathogens 
contained in the food.



Pasteurization vs. Sterilization

In sterilization, temperatures are 
raised above 212° F (the boiling 
point of water) to ensure the 
destruction of all microorganisms, 
including both their vegetative 
growth and spores.

In food products, this often 
has a detrimental effect on 
taste and nutrient density.  



Cultivation and Pasteurization Why is it 
necessary?

Contamination of oyster 
mushroom substrate by  

Penicillium spp.

Microscopic bacteria and fungi 
inherent to hydrated substrate 
will compete with cultivated 
fungus species for resources.

Uncontaminated 
substrate. 

Nothing but 
oyster mushroom 

mycelium!



Why Pasteurization?

Thermophillic organisms 
partner with Actinomycetes
(Actinobacteria) to assist with 
the fungi’s absorption of 
nutrients.

Pasteurization kills mesophilic
organisms—leaving 
thermophilic (heat-loving) 
organisms on the substrate.



Methods Cold Water Pasteurization

Hydrated Lime Pasteurization

Hydrogen Peroxide Pasteurization

Hot Water Pasteurization

Steam 
Pasteurization

Soapy Water Pasteurization



Cold Water Pasteurization

Submerging substrate in water 
for a long period of time kills off 
the aerobic bacteria and fungi 
that living on and in the straw.

After the substrate is removed 
from the water bath, the 

remaining anaerobic bacteria 
die off when exposed to the 

air.

how it works



Method

Submerge the substrate in 
a barrel and weigh it 
down so that there is not 
any straw above the 
waterline.

Prepare substrate by  
shredding and mixing 
the materials.



Perform bulk inoculation and pack 
the straw into grow bags.

Method

Allow the straw to 
soak for 7 -10 days.

Dump the water 
and allow the 
straw to drain.



Advantages
• Low tech: straightforward and cost-effective
• Minimal use of resources 

Disadvantages
• Takes a long period of time
• Very stinky (wear gloves!)
• Draining period creates opportunity for contamination.



Soapy Water Pasteurization
how it works

This method takes advantage 
of soap’s surfactant qualities. 

The soap micelle surrounds 
grease particles which are 

then sloughed off by 
water, taking microbes and 

bacteria along with it.  



Method
-- Fill a 32-gallon trash barrel with 

about 10 lbs. dry substrate.

- Add 1/8 cup dish soap to 
the substrate.

- Fill the barrel with water until the 
straw is covered and the soap is sudsy.

- Soak the substrate in the soapy water 
for 24 hours.

- Drain, rinse and inoculate!



Advantages
• Inexpensive
• Minimal materials necessary
• Much quicker than cold water 

pasteurization 
• Higher BE than cold water

Disadvantages
• Slower than other methods of 

pasteurization (heat, steam, 
lime).

• If seeds are used in substrate, 
then can still germinate if 
using this method. 



Lime Pasteurization

This method takes advantage of lime’s ability 
to dramatically raise the pH of solutions.

how it works

pH of 12 - 13:
Sufficiently basic to 
eliminate dormant 

spores and 
microorganisms.



Method with thanks to Fungi Ally (fungially.com) and Eastern SARE

Fill two burlap 
sacks, each with 

6lbs. of substrate.

Dissolve 5 Cups of 
Hydrated Lime in a 
five-gallon bucket 
filled with water.



Method with thanks to Fungi Ally (fungially.com) and Eastern SARE

Place the two burlap sacks in a 
32 gallon trash barrel.  

$11.99

Fill the barrel with a hose, while 
simultaneously pouring the dissolved lime 

solution from the 5 gallon bucket. The pH of 
the water should reach 12 – 13.

Allow the straw to soak 
for 16 hours. Rinse, 
drain and inoculate!



Method A note on lime…

Calcium carbonate lime will 
not work! It does not change 
the pH dramatically enough.

Neither will Builder’s Lime—it 
has magnesium content that’s 
too high for mushrooms. It will 

stunt their growth.



Method A note on lime…

Hydrated Lime with a magnesium 
content below 10% will 

sufficiently raise the pH of the 
solution and still allow for 

successful mushroom production



Advantages
• Inexpensive
• Minimal materials necessary
• Much quicker than cold water 

pasteurization 
• Higher BE than cold water

Disadvantages

• Messy!
• Lime is slightly caustic 

(wear gloves)



Hydrogen Peroxide Pasteurization
how it works

Mushroom mycelium produces peroxidases—
enzymes that assist in the digestion of plant 

matter and kill competing organisms.

Using the peroxide 
method takes advantage 
of the compound’s anti-
microbial properties and 
won’t harm the mycelium.



Method (adapted from Mycelium Running by Paul Stamets)

- Mix 1 quart of 3% peroxide solution with 1 
gallon of water. 

- Rinse and drain substrate mixture twice with 
clean water.

- Place 10 lbs. of rinsed and drained substrate in a 
waterproof container and pour in the diluted 
peroxide solution, submerging the substrate.

- Soak for 24 hours.

- Rinse and drain the substrate twice.

- Immediately introduce spawn to the substrate.



Advantages
• Inexpensive – 1g. Peroxide 

solution - $6.99
• Minimal materials necessary
• Much quicker than cold water 

pasteurization 
• Less messy than lime pasteurization

Disadvantages
• Less feasible for large 

quantities of substrate
• Anecdotal evidence 

suggests that this method 
is not as effective as heat



Hot Water Pasteurization

Uses the same principles as the 
pasteurization of food products.

how it works

Heat kills of 
mesophilic
organisms, 

allowing the fungi 
to more easily 

flourish.  

Commonly used 
method among 
medium-scale 
cultivators.



Method
- Fill a 55 g. steel drum (food safe)  
with water.

- Using a propane burner, raise the 
temperature of the water to 180° F

- Submerge enough mixed substrate in the heated 
water to bring the water to 8in. below the rim. The 
mass of straw will lower the temperature to an ideal 
160°.
- Monitor the temperature of the water to ensure that it 
remains at 160°for 1 hour. 
- Remove the straw from the barrel and spread on a 
clean surface to cool. Once substrate is cooled, 
inoculate with spawn.



Advantages

• Easy to pasteurize large batches of 
substrate.

• Does not create a mess.

Disadvantages

• More equipment/fuel 
needed than cool-
pasteurization methods. 



Steam Pasteurization
how it works

Steam Pasteurization works 
using the same concepts as hot 

water pasteurization.

It uses heat to kill off 
undesirable organisms 

in the substrate. 



Method
- Pre-hydrate the substrate to 70% moisture.

- Once the 
substrate is 

hydrated, place 
in a specially 

designed steam 
chamber. 

- Raise the temperature of the substrate to 160° and 
maintain the temperature for one hour. 



The Chamber

A simple steam chamber can be 
built using a steam generator 

($300) and a stock tank.

Steam from the generator is piped 
into the stock tank, raising the 
temperature within to 160° F. 

The top is loosely covered 
to prevent pressurization, 

allow some steam to 
passively exit.



Advantages
• Easy to pasteurize large 

batches of substrate.
• Very reliable pasteurization.
• Easy to maintain control of 

temperatures.

Disadvantages

• Highest initial investment 
of all the pasteurization 
methods outlined here.

• Requires pre-hydration 
of substrate.



In Summary…. - Choosing a method of 
Pasteurization is a compromise 

between reliability and cost-
effectiveness.

- As an operation scales up, more funds can be invested 
in effective pasteurization techniques to ensure success. 

- Experimentation and clever engineering can yield 
novel solutions to the problem of substrate 

contamination.


