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Abstract

Edible mushrooms are one of the popular foods of the world. Shiitake (Lentinula edodes B.)
and Lingzhi (Ganoderma lucidum K.) are high-demand medicinal edible mushrooms and widely cultivated
in Indonesia. Up till now, potato is the only substrate media used for growing spawn of FO-mycelial
growth phase, while corn seeds are the only substrate media used for the F1-mycelial growth phase.
Both of the substrate materials are quite costly and their availability is quite rare in some parts of
Indonesia. Hence this study proposed an alternative substrate using lower price materials abundantly
available in Indonesia, such as sweet potato and cassava for growing spawn of FO-mycelial and F1-
mycelial growth phase for Shiitake and Lingzhi. The results showed the utilization of sweet potato and
cassava as substrates gave no different result on FO-mycelial growth of both mushroom species
compared to potato medium (P>0.05). On the other hand, the mixture of 40% sweet potato and 60% corn
seeds as substrate gave a significantly higher F1-mycelial growth rate compared to 100% corn seeds
medium (P<0.05). It was concluded that sweet potato and cassava can be used as alternative substrates

for FO and F1-mycelial growth of Shiitake and Lingzhi cultures.
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Introduction
Edible mushroom is important to
gourmets for medicine and food supplements
[11,[ 2]. Shiitake (Lentinula edodes B.) and
Lingzhi (Ganoderm alucidum K.) are two
species that are widely cultivated in Indonesia
and consumed by local people and processed
as culinary materials, syrup, and medicinal tea
[3]. Since the demand for these mushroom
species is high, the research on mushroom
tissue culture and cultivation systems is
growing rapidly.
The spawn preparation for Shiitake and
Lingzhi in Indonesia is still using limited types
of substrates. Potato is the only substrate used
for spawn preparation for the FO-mycelial
growth phase, while the grains, especially corn
seeds, are the only substrate used for the F1-
mycelial growth phase [4], [5]. Both of the
substrate materials are quite costly and their
availability is rare in some areas in Indonesia.
Therefore, this research aimed to find

alternative substrate media that use lower

Table 1 Substrates formula of FO-mycelial growth media

priced materials that freely available in
Indonesia. Alternative substrates of interest are
sweet potato and cassava for spawn
preparation for the FO-mycelial and F1-mycelial
growth phases in Shiitake and Lingzhi cultures.
The growth-supporting quality of mushroom
spawn is determined by the mycelium dry
weight at the FO growth phase, and also the
mycelial running rates at the F1 and F2 growth

phases.

2. Material and methods
The experiment was conducted in the
laboratory of Microorganisms Biotechnology,
Biotechnology Faculty, University of Surabaya,
Surabaya, Indonesia in May 2014 to
September 2014.
Substrates of FO-mycelial growth preparation
The substrates used for the FO-mycelial
growth were potato (PDB), sweet potato
(SPDB), and cassava (CDB). The formulation

of substrates used is described in Table 1.

Substrates Sweet potato (%) Cassava (%) Potato (%)
Control (PDB) 0 0 100
SPDB 100 0 0
CDB 0 100 0
PDB-SPDB 50 0 50
PDB-CBD 0 50 50
SPDB-CBD 50 50 0

Substrates of F1-mycelial growth preparation
The substrates used for the FO-mycelial

growth were corn seeds, sweet potato, and

cassava. The formulation of substrates is

described in Table 2.
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Table 2 Substrates formula of F1-mycelial growth media

Substrates Sweet potato or cassava (%) Corn seeds (%)
Control 0 100
A 20 80
B 40 60
Cc 60 40
D 80 20
E 100 0
Spawn preparation of FO0-mycelial growth in a dark place at an ambient temperature. The

phase (pure culture)

To obtain a pure culture, the tissue
culture planting method was used. The Potato
Dextrose Broth (PDB) as control was prepared
using 250 gr of peeled and sliced potato and 20
gr of dextrose in one liter of water. The
composition of the substrates follows the Table 1
formulation. About 50 ml of the formulated
medium was poured in each Erlenmeyer flask
followed by plugging. The medium was sterilized
in an autoclave for 15 minutes at 121°C and kept
for a couple of hours for cooling. A small piece of
internal tissue of Shiitake and Lingzhi was
inoculated aseptically. After 3 days incubation at
an ambient temperature, the tissue was covered
with a white mycelium on the surface of the
medium liquid [6], [7].

Spawn preparation of F1-mycelial growth
phase (mother culture)

The mother culture substrates were
prepared using boiled corn seeds, sliced boiled
sweet potato, and sliced boiled cassava in test
bottles following the Table 2 formulation. The test
bottles containing the media were sterilized in an
autoclave for 15 minutes at 121°C and kept for
24 hours for cooling. A small amount of pure

culture was inoculated aseptically and incubated

mycelium running of mother culture was observed

daily [7], [8].

Spawn preparation of F2-mycelial growth
phase
culture was

A spatula of mother

inoculated aseptically in the F2 medium
containing sawdust (no substrate modification)
and incubated in a dark place at an ambient
temperature. The mycelium running of the mother

culture of F2 was observed daily [9], [10] .

Data collection and statistical analysis

The experiment was carried out using
Completely Randomized Design (CRD). The data
collected consisted of FO-mycelial dry weight with
five treatments and a control with five
replications, the F1-mycelial running rate with five
treatments and a control with five replications,
and the F2-mycelial running rate with five
replications. The data were analyzed by one way
ANOVA test. The

treatment means were

compared using Tukey simultaneous test.
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Results and discussion
Measurement of F0-mycelial dry weight of
Shiitake and Lingzhi

The means of the FO-mycelial dry weight
ranged from 0.04978 grams to 0.05482 grams for
Shiitake and 0.1186 grams to 0.1249 grams for

Lingzhi on different substrates as described in
Figure 1. The highest FO-mycelial dry weight was
observed on PDB, followed by SPDB, SPDB-
PDB, CDB, and CDB-PDB, but they were
(P>0.05).

statistically not significant

(grams)
0.14

0.12 I I T

0.1

B Shiitake

— Ling Zhi

0.04 —
0.02 —
0

5PDB

PDBE-SPDB

PDB-CDB  SPDB-CDB

Figure 1 FO-mycelial dry weight of Shiitake and Lingzhi

F1-mycelial running rate of Shiitake and
Lingzhi

The means of the F1-mycelial running
rate for Shiitake is described in Figure 2 and for
Lingzhi in Figure 3. Both of the species have
highest the F1-mycelial running rate on the
growth substrate containing 60% corn seeds and
40% sweet potato or cassava, which was

statistically significant (p<0.05).

The F1-mycelial running rate of Shiitake
and Lingzhi on the growth substrate containing
40% corn seeds and 60% sweet potato was not
statistically different compared to the growth on
substrate containing 100% corn seeds (P>0.05).
This indicated that corn seeds can be replaced
by 60% sweet potato (maximum) as alternative
substrate of Shiitake and Lingzhi F1-mycelial

growth medium.
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Figure 2 F1-mycelial running rate of Shiitake
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Figure 3 F1-mycelial running rate of Ling Zhi
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The F2-mycelial running rate of Shiitake and
Lingzhi

The means of the F2-mycelial running
rate for Shiitake and Lingzhi is described in
Figure 4. Compared to the means of the F2-
mycelial running rate from the control substrate
(100% corn seeds), the result showed that F2-

mycelial growth of Shiitake and Lingzhi from

alternative substrates (F1-mycelial grew on 60%
corn seeds and 40% tuber) was not significantly
different (P>0.05). The time required for
completion of mycelium running of F2-mycelial
Shiitake was 28 days, which is in accordance
with the results of a study by Yanamaka [8],
whereas F2-mycelial Lingzhi ranged from 25

days to 30 days.

cm
14

12

10

Cassava

Sweet Potato

m Shiitake
W Ling Zhi

Potato

Figure 4 F2-mycelial running rate of Shiitake and Lingzhi

Overall, the results showed that
alternative substrates tested in this research can
be used as mixture material for the spawn
preparation of Shiitake and Lingzhi. Compared to
cassava, sweet potato gave the better results for
growing spawn for both Shiitake and Lingzhi. It
has already been reported that moisture level,
pH, and C/N ratio of substrates affect the

mycelial growth of cultivated mushrooms [11],

[12]. It is possible that sweet potato has suitable
properties that support the mycelial growth of
Shiitake and Linzhi. Further study needs to be

conducted.

Conclusion
The study concluded that sweet potato
and cassava can be used as alternative

substrates for FO-mycelial growth of Shiitake and
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Lingzhi culture, while the mixture of 40% sweet
potato and 60% corn seeds as substrate gave a
significant result of higher F1-mycelial growth rate
of Shiitake and Lingzhi, compared to 100% corn

seeds medium (P<0.05).

Acknowledgements

The authors would like to thank
University of Surabaya for the facilities support
and also to DIKTI for the funding support from
MP3EI Research Grant Scheme.

References

[1] Molitoris, H.P. 2001. Mushrooms and man in
medicine, myth and religion.

International J. of Medicinal
Mushrooms 3:97-98.

[2] Miles, P.G and Shu-Ting Chang. 2004.
Mushrooms : Cultivation, Nutritional

Value, Medicinal Effect and

Environmental Impact. Florida : CRC

Press.
[83] Achmad, M.S, Mugiono, Tias Arlianti,
Chotimatul Azmi. 2011. Panduan

Lengkap Tentang Jamur. Penerbit
Swadaya, Jakarta, Indonesia.

[4] Aji, 1.M.L. 2009. Development and production
of Lentinula  edodes (Shiitake
mushrooms) on inoculated logs of a
range of three species. Department of
Forest and Ecosystem Science. The
University of Melbourne, Australia.

[6] Ashrafuzzaman, Kamruzzaman A.K.M., Ismail
M.R., Shahidullah S.M., Fakir S.A.
2009. Substrate affects growth and

yield of Shiitake mushrooms. Malaysia.

African J. of Biotechnology.

[6] Rai, D. 2005. Cultivation of Reishi Mushroom

(Ganoderma lucidum). National
Research Centre for Mushroom, New
Delhi, India.

[7] Mondal, S.R., Rehana, M.J., Noman, M.S.,
Adhikary, S.K. 2010. Comparative

study on growth and yield performance

of Oyster Mushroom (Pleurotus florida)

on different  substrates. J. of
Bangladesh Agriculture University.
8(2): 213-220.

[8] Yamanaka, K. (2011). Mushrooms Cultivation
in Japan. Kyoto Mycological Institute
Kyoto, Japan.

[9] Erkel, E.I (2009). The effect of different
substrate mediums on yield of

Ganodermalucidum (Fr.) Karst.

Arslanbey Agricultural Vocational
School, Kocaeli University, Turkey.

[10] Ueitele, I.S.E.,

Muanding N.P.K. (2014). Optimization

Chimwamurombe, P.,

of indigenous Ganoderma lucidum

productivity  under  cultivation  in

Namibia. University of Namibia,
Namibia.

[11] Ashraf, J., Ali, M.A., Ahmad, W., Ayyub, C.M,
and Shafi, J. Effect of Different
Substrate  Supplements on  Oyster
Mushroom (Pleurotus spp.) Production.
Food Science and Technology 1(3):
44-51.

[12] Hassegawa, R.H., Kasuya, M.C.M., and
Vanetti, M.C.D. 2005. Growth and
antibacterial activity of lentinula edodes
in liquid media supplemented with
agricultural wastes. Electronic J. of

Biotechnology 8(2): 212-217.



