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Abstrak 

 
Teknologi penghasilan produk benih cecair cendawan telah dibangunkan oleh Agensi Nuklear 
Malaysia (Nuklear Malaysia) pada lewat 1990an. Pada peringkat awal penyelidikan dan 
pembangunan (R&D), aplikasi benih cecair ini ialah dalam proses fermentasi pepejal tandan 
kosong kelapa sawit untuk penghasilan makanan ternakan ruminan. Disebabkan masalah 
berleluasa yang dihadapi penanam cendawan, seperti beg mudah dijangkiti agen pencemar dan 
pengeluaran hasil yang tidak konsisten dari penggunaan benih pepejal, kami mengalih fokus 
untuk menggunakan benih cecair sebagai alternatif untuk penanaman cendawan bagi mengatasi 
masalah tersebut. Masalah ini juga memberi peluang kepada kami mengkaji isu yang 
menyebabkan masalah tersebut dihadapi oleh penanam. Walau bagaimanapun, teknologi 
pengeluaran benih cecair yang dibangunkan pada pengeluaran skala makmal, perlu penyesuaian 
bagi pengeluaran secara komersial. Kertas kerja ini membincangkan aspek pembangunan benih 
cecair cendawan skala komersial untuk kemajuan industri cendawan negara.  
 

 Abstract 
 

Mushroom liquid seed production technology was developed by Malaysian Nuclear Agency 
(Nuclear Malaysia) in the late 1990s. Initially, the liquid seeds were used mainly in the solid 
state fermentation process for converting oil palm empty fruit bunch fibres into ruminant feed. 
Considering widespread problems encountered by mushroom growers from use of solid seeds, 
especially in cases of contaminant agents infecting cultivated bags and inconsistencies in yield, 
we diverted our focus to utilising liquid seeds as alternative inocula for mushroom cultivation.  
These problems provide us opportunities to look into the issues and address the problems faced 
by mushroom growers. However, the technology of producing liquid seed at laboratory scale 
needs to be primed for commercial production. This paper discusses developmental aspects of 
mushroom liquid seed at commercial scale for the advancement of the country’s mushroom 
industry.    

Kata kunci: Teknologi penghasilan benih cecair, penanaman cendawan, skala makmal, skala 
komersial 
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INTRODUCTION 
 

Fermentation process of oil palm empty fruit bunches (EFB) using mushroom mycelium as 
fermenting microbe for converting lignocelluloses EFB into animal feed was adapted for the 
cultivation of edible oyster mushroom. The conversion of EFB into animal feed process using 
combination of radiation and fermentation treatment, which was granted patent, was an output 
from an extensive study by Malaysian Nuclear Agency (Nuclear Malaysia) and Takasaki 
Radiation Chemistry Research Establishment (TRCRE), Japan (Rasol 1998). This process used 
liquid inoculum as an agent either for ruminant feed product or for mushroom cultivation.  
 
In the pilot scale production, to produce big volume of fermented EFB for animal feed, inoculum 
prepared in liquid media was used. This liquid inoculum or liquid seed has proven to be a 
practicable and faster method for inoculating large quantity bag-log substrate as compared to 
conventional solid media inoculum. The success of the liquid seed application in EFB 
fermentation process for the production of animal feed at pilot scale run has prompted the use of 
liquid seed as an innovation in mushroom production for the local mushroom industry. For this 
purpose, Nuclear Malaysia and a local company, Frais Funghi Sdn. Bhd. have initiated 
arrangement to introduce the liquid seed technology to local mushroom growers via the 
Department of Agriculture (DOA) platform. 
 
With increasing demand for local mushrooms, which is short in supply (Mohd Zaffrie et al. 
2104), the advent of the liquid seed technology into the local mushroom industry is highly 
aspired to increase the local mushrooms productivity. The need for alternative spawn technology 
for local mushrooms cultivation arise due to widespread problems encountered by mushroom 
growers from the use of solid inocula, especially in cases of contaminant agents infecting 
cultivated bags and inconsistencies in yield. In contrast to conventional solid seed, contaminant 
in liquid seed could be monitored easily by naked eyes throughout the period of mycelium 
growth in liquid media. Other advantages are the maturity period of the liquid seed ready for 
inoculation is shorter than the conventional solid media seed and the dispensing of liquid seed 
during inoculation process is much easier than solid seed.  
 
Amidst those advantages and the proven success of the liquid seed in small scale and in-house 
pilot scale mushrooms cultivation, initial responses from mushroom growers who have tried the 
liquid inocula in their farms have shown otherwise. Therefore, the technology of producing 
liquid seed at laboratory scale needs to be primed for commercial production. This paper 
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discusses developmental aspects of mushroom liquid seed at commercial scale for the 
advancement of the country’s mushroom industry.    
 

PROJECT IMPLEMENTATION 
 

The liquid seed 
The mycelia were cultured on potato dextrose agar (PDA) in Petri dishes and incubated at room 
temperature. After 10 days incubation of the culture, fast growing and matured mycelia were 
selected to be used for seed preparation.  The selected mushroom mycelia were inoculated into 
flasks containing 200 ml liquid media. After inoculation, flasks were incubated in a horizontal 
incubator shaker and shaken at 65 rpm. After 7 to 10 days incubation, three replicate flasks 
cultures were transferred into a 10 L culture bottle containing 8 L liquid medium. The liquid seed 
was incubated for at least one week before use for mushroom cultivation or packaging into 
polyethylene bottles.  
 
Production target  
The commercial scale production of mushroom liquid seed was planned into 3 phases. The first 
phase of mushroom liquid seed production was carried out at Nuclear Malaysia’s Sterifeed Plant. 
The targeted production for the first phase was 1,250 bottles per month, based on existing 
capacity of the facility. The second and third phase are planned at facilities to be set up by 
Nuclear Malaysia’s industrial partner at other suitable locations. The new facilities will have a 
capacity for up to 10,000 bottles liquid seed per months.  
 
Equipment 
The list of equipment is as in Appendix 1. 
 

DISCUSSION 
 

The commercialization for production of Nuclear Malaysia’s liquid seed started in February 
2015 with the implementation of collaboration between Nuclear Malaysia and Frais Funghi Sdn. 
Bhd. Currently, the project implementation is still in the first phase, where the company 
produces mushroom liquid seeds upon customers or growers orders. At this stage, some 
technological hiccups are expected, such as customer product familiarization, effect of 
packaging, storage containers and conditions, logistics matters such as and transportation and 
transfers of the seeds, contamination due to mishandling as well as handling of large volume 
production. 
 
To promote and explore for economic of scale production volume for liquid seed an introductory 
workshop on mushroom liquid seed was organised by Nuclear Malaysia in collaboration with 
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Frais Fungi Sdn. Bhd. for DOA officers in mid February 2015.  Twenty DOA officers and 
support personnel, who are currently managing and operating the DOA regional mushroom 
laboratories and advising farmers, attended the workshop.  It is expected from the workshop that 
the participants will disseminate the information on liquid seed as an alternative inoculum to 
farmers. 
 
Before embarking on full targeted first phase production, seed performance trial was carried out 
with, a DOA agropreneur in Muar, Johor. An initial batch of 100 bottles liquid seed of grey 
oyster mushroom was sent by Frais Fungi Sdn. Bhd. to Cahaya D’lerek Enterprise for cultivation 
trial. The same batch of liquid seed was cultivated at Sterifeed Plant, Nuclear Malaysia, as 
control. However, feedback received from the grower showed the liquid seed did not grow well, 
slow and some were contaminated. On the other hand, seeds cultivated at Sterifeed Plant growth 
well and substrates were fully covered with mycelia in 60 days. These problems could be due to 
packaging, temperature during delivery and handling during seed inoculation into substrate by 
the workers.  
 
The current production is at 1,250 bottles per month and it cannot exceed that due to limitations, 
such as capacity of existing equipment and facility, which can only produce 500 L of liquid 
inoculums per month. The production cost estimation showed that, based on production scale of 
500 L seed per month (1250 x 400 ml) the cost price would be RM 11.00 per bottle (Table 1). 
This amount of seed can only cater for 1 grower which has 1 to 2 mushroom houses with 
capacity of 25,000 bags per batch. The cost is considered high as the conventional local solid 
seed can be purchased at RM 2.00 per bottle.   
 
For the liquid seed to remain competitive production cost should be lower but without 
compromising the quality as the local mushroom industry is already burdened with high 
production cost as well as low quality seeds (Mohd Zaffrie et al. 2014). 
 
 

CONCLUSIONS 
 

Mushroom liquid seed has a potential to be adopted in Malaysia’s mushroom industry. However, 
the quality of the seed must, at least, be at par to the conventional solid grain seed. The 
production technology has to be further enhanced to produce large volume at low cost. Further 
study needs to be conducted to determine optimum conditions for packaging, storage container 
and logistic for delivery to the customers or growers. The quality and seed performance has to be 
consistent in order to gain the growers confidence. 
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Table 1 Estimated production cost of mushroom liquid seed 

Production of Liquid Seed Cost (RM) 

Quantity of bottle 
(400 ml) Material  Labour Utility & 

maintenance Irradiation  Overhead & others Total  Cost per unit  

500  1,108  6,600  4,457  100  2,000  12,265  25 

1,000  2,216  6,600  4,457  200  2,000  13,473  13 

1,250  2,771  6,600  4,457  250  2,000  14,077  11 

3,000  6,649  6,600  4,857  600  2,000  18,706  6 

4,000  8,866  6,600  5,657  800  2,000  21,923  5 

5,000  11,082  8,118  6,457  1,000  2,000  26,657  5 

6,000  13,299  8,118  7,257  1,200  2,000  29,873  5 

7,000  15,515  8,118  8,057  1,400  2,000  33,090  5 

8,000  17,731  8,118  8,857  1,600  2,000  36,306  5 

9,000  19,948  8,118  9,657  1,800  2,000  39,523  4 

10,000  22,164  8,118  10,457  2,000  2,000  42,739  4 
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Appendix 1 
 

List of Equipment 

No. Items Estimated price (RM) 

1 Analytical balance 5,000.00 

2 Hot plate  1.500.00 

3 Autoclave (capacity 80 L) 80,000.00 

4 Laminar flow cabinet 15,000.00 

5 Fireboy flame sterilizer 1,500.00 

6 Horizontal shaker 70,000.00 

7 Air pump 1,500.00 

8 Semi automatic injection system 15,000.00 

 

 

 

 

 


