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INTRODUCTION

Mushroom Spent Compost (MSC) is the substrate residue after mushrooms have been harvested for few times of flushes.
Normally, in Malaysia MSC was left abandoned or discarded by burning to reduce the bulk of the waste due to cut the cost for
solid waste disposal. These problems become major environmental issues in mushroom production industry. The lack of a
sustainable waste management solution for MSC is the most significant barrier to the future development of the mushroom
industry (Finney et al., 2009).
Agriculture waste such as empty fruit bunch, paddy straw and MSC could be converted into useful products. MSC has a potential
to be used as biofertilizer carrier due to it good physical properties of water holding capacity, soil pH and soil porosity (Shitole et
al., 2014). Besides that, MSC has a great amount of macronutrient like nitrogen, phosphorous and potassium (NPK) and other tie
up nutrients (Kim et al., 2011). In 2011, Padmavathi et al. has reported works on spent mycelium substrate Pleurotus sp.
inoculated with Azotobacter spp. and Glomus intraradices to enchane growth of Capsicum annuum. The carrier for biofertilizer
products must be completely sterilized before inoculating with bacteria inoculums.

OBJECTIVE

To study the effects of gamma irradiation and heat on sterilization of palm oil empty fruit bunch MSC (EFB-MSC) were evaluated by 
microbial enumeration technique.

MATERIALS AND METHODS

RESULTS

CONCLUSION

 Preparation of EFB-MSC for sterilization
The mushroom substrate bag without contamination was selected due to dry weight about
12-15%. Normally contaminated substrate bag is wet and have a black spot. The plastic
wrapper and plastic cap was removed. The Empty Fruit Bunch-MSC (EFB-MSC) was grind into
powder form before packed into polyethylene bag for sterilization. The polyethylene bag
containing EFB-MSC was sealed properly to reduce contamination risks after sterilization.

Sample preparation

Sterilization of ground 
MSC by γ-irradiation

Sterilization of ground MSC by 
heat treatment - autoclave

Enumeration - plating
Data  observation –

microorganisms counting

 Sterilization of MSC by gamma irradiation
The densities of bacteria in non-sterilized MSC were found 5.8х106, actinomycetes 1.2х104

and fungi 1.63х104. The results of microorganisms counting after irradiation is shown in
Figure 1 which actinomycetes and bacteria still survived in EFB-MSC at the dose below 20
kGy and was slowly inactivated at the dose 20 kGy and above. Meanwhile fungus was
inactivated at the dose 20kGy. The actinomycetes and bacteria required a higher dose of
irradiation for inactivation as compared to fungus.

 Sterilization of MSC by heat treatment
The enumeration results for EFB-MSC sterilized by autoclave shown that actinomycetes and
bacteria still can survived after 15 minutes and were inactivated above 30 minutes
autoclaving time. Meanwhile, fungus was observed can not survived after 15 minute of
autoclaving time. It showed the EFB-MSC was completely sterilized by heat for 30 minute
and above autoclaving time (Figure 2).

From this study, results showed that EFB-MSC was completely
sterilized by gamma irradiation at the dose of 30 kGy whilst
sterilization by heat required 30 minute autoclaving time. This finding
could be applied for sterilization of MSC for use as a carrier for
biofertilizer product or other application.
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Figure 1. Survival of microorganisms after 
sterilization by gamma irradiation

0

1

2

3

4

5

6

7

0 15 30 45 60

Lo
g 

1
0

 (
N

u
m

b
e

r 
o

f 
m

ic
ro

o
rg

an
is

m
s/

g)

Autoclaving time (min)

Actinomycetes

Bacteria

Fungus

Figure 2. Survival of microorganisms after 
sterilization by heat treatment
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