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Cultural Condition for the mycelial growth of
Ganoderma lucidum on Cereals

In-Chang Jung*, Seon-Hee Kim, Yong-1l Kwon and Jae-Sung Lee
Dept. of Food Science and Technology, Yeungnam University, Kyungsan, 712-749, Korea

ABSTRACT: Cereals were used as solid-substrate for the cultivation of Ganoderma lucidum. The
hydration time with cold water appeared to be 10, 11 and 12 hours for Malt, Danyeob and
Black soybeans respectively, and the water content was enough for mycelial growth in this con-
dition. The hydration times required for sorghum, job's tears, barley, brown rice and wheat
were 2.5, 4, 5, 10 and 12 hours respectively, but the final water content was much less than op-
timum water content (65%). Hot water reduced the hydration time of soybeans, and the water
content reached to 65% within 120~150 mins. This condition showed the optimum for the my-
celial growth. For the other cereals, it took about 17~120 mins to reach the optimum water con-
tent (65%). From this result, hot water was better than cold water for the hydration of cereals.
We attempted to develop a practically applicable process by combining the soaking and ster-
ilization. This process was successful with soybean and about 1.1 times of water based on the
weight of soybean appeared to be suitable, In all varieties of cereal, the water content of 65% ap-
peared to be the best for the growth of the fungi and production of glucosamine related to the
amount of mycelium. The mycelial growth rate in accordance with kinds of solid-state materials
was in the order of barley ) wheat ) job's tears ) sorghum ) brown rice ) soybean. The glu-
cosamine content for determing the mycelial growth in solid material was in the order of wheat )
barley ) brown rice ) job's tears ) sorghum ) soybean.
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Table 1. Water content of soybean according to soaking time in 18°C cold water
unit: %
soaking time (hours)
Sample
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Danyeoch 22 31 35 39 44 47 49 52 53 55 57 57 57 57
Malt soybean 31 37 45 49 51 54 55 58 60 61 61 61 61 61
Black soybean 31 39 41 44 47 50 52 53 55 56 58 60 60 60
Table 2. Water content of grain according to soaking time in 18°C cold water
unit: %
soaking time (hour)
Sample
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Barley 32 39 43 46 48 48 48 — - = = = = =
Sorghum 32 38 39 39 39 39 39 — - - = = = =
Job's tears 27 34 37 38 38 38 38 — - = = = = =
Wheat 21 22 24 28 29 30 31 32 33 34 35 36 36 36
Brown rice 20 22 24 25 26 27 28 29 30 31 31 31 — —
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Table 3. Water content of soybean according to soaking time in boiling water

unit: %
soaking time (min)
Sample
10 20 30 60 920 120 150 180 210 240 270
Danyeob 43 55 57 59 62 63 64 66 68 69 70
Malt soybean 39 51 56 60 64 65 66 67 68 69 70
Black soybean 41 49 55 61 64 67 68 69 70 — —
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Table 4. Water content of barley and sorghum ac-
cording to soaking time in boiling water

unit: %

soaking time (min)

Sample
5 10 15 20 25 30 35 40
Barley 48 59 63 69 70 74 — —
Sorghum 44 55 56 59 63 65 68 70

Table 5. Water content of brown rice according to
soaking time in boiling water
unit : %

soaking time (min)
10 20 30 40 50 60
Brown rice 36 48 57 65 70 73

Sample

Table 6. Water content of job's tears and wheat
according to soaking time in boiling wat-
er

unit: %

soaking time (min)

Sample

60 90 120 150 180 210
Job's tears 55 65 68 70 72 73 —
Wheat 48 56 63 65 68 69 70
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Table 7. Water content of soybean according to the amount of added water after autoclaving at 121°C for

20 min
unit: %
amount of water added (times of soybean weight)
Sample
1 1.5 2 2.5 3 35 4 45
Danyeob 50 57 60 63 64 65 67 67
Malt soybean 50 57 62 64 66 67 68 68
Black soybean 51 57 61 63 64 65 67 67

vl A5l cHTable 4~6). Xa|9} 450] 7
= 23 108, vl 408, 8% 608, o
90F A=7HA] FAT SRk S8 e
7t A3 FTHERel EatE g, Tl e} mhtr)
A2 Bl R 4, &5, Y, dArise] 35
=3 FA A e] AAARE AR 5o 544
E24450] F53) 2aqE FE AL 2
g AR 2] t12 Pad Zlog A7}
=it

flo o

JIAETIE 0|28 SRR £
% N&e) A4 o) 2rshel A A7)
52 915le] Zol ANA7IA) ehw, APt Zeks
aou ol T3Ae Wheld 45 wlgw
3¢ WL e a2 ARREES AXs

TEIF W3S Bl e ouje] SR
3h= Table 73} zbch.
ArvsEle o] S/ el wel Fo 1T

& St A1 4uisrel 1A b7

TEIE| VL 2 F2= sEEge] 3t
31 wdsict. =3 Arhs e ] Sl ot
Hjel71e] vl Fo] FAashA RRE el F
7Fta, Felx 428 A 244 B4 &
2 U3, & FAR @ IR vl BelE)
Al 24T HlelmR AAY +2A7Ie] TS 8
7= A}

e FL AT vel, a4, 87,1, ] 59
FEE 2o AR G gkl el
F o} uhls)} 7ho} 8-S 713} -8 autoclaveE
A o] A ARAY 2= A3l FE
PAbEo] AR, AT wiF SAFA R o
S3p7]elle M3atA] Wstet.

Table 8. Water content of soybean according to
the amount of water after autoclaving
at 121°C for 20 min

unit: %

amount of water added
(times of soybean weight)

1 11 12 13 14 15

Danyeob 50 52 54 b5 56 57
Malt soybean 50 51 55 55 56 57
Black soybean 51 53 54 55 56 57
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29 A% RN F Rl B FFs
4337} ol $15}e] Table 85 o]
59 PelA L5 Aol 2 S EA7)RS A%a)
of AA A}, $3H7)] FFA L1 o
o) uhekel) 4-30] o] WRekn FANo] TP
alaiek.

TEET0 ME TAS 4FKC
4‘~r?€}€'§°ﬂ g FARel AAEne, Fo A9
F30 WAl $EUF 65%4 TA RS =
b b Egort, ddET WFTe AS 60%,
65%, 70%.4 2535=F Alo]ol= Ao folrt 91l
o AAZE Fig. 13} 32o) 65%} 70%2) H-3
& Ato] el A &*P*E%M % Aol7F it
ne, 4 59 Fge) A9E YL A%
A8 7ol w}a} S Zrlsigon WAl
TAHAZE AR |dle el dgkere, &
Hol) 2slo] E3ES A Zlo] H4Aolgl
o}
»elg WY T2
ANY Asbe FAMIR

AL S
S22} 34, 60% o4



86 THE KOREAN JOURNAL OF MYCOLOGY, 24(1), 1996

‘Fig. 1. Mycelial growth of Ganoderma lucidum
according to water content of black
soybean after 20 days of incubation at
28°C
*Z- | : Water content of soybean was 50%,
*Z 11 : Water content of soybean was 55%
*Z-: Water content of soybean was 60%,
*Z[V: Water content of soybean was 65%
*Z V: Water content of soybean was 70%

Table 9. Mycelial growth of Ganoderma lucidum
on each grain medium of water content
of 65% at 28°C

Grain medium Myecelial growth

Danyeob 10.5 ¢cm/20 days
Malt soybean 96
Black soybean . 108 »
Barley 10.4 cm/12 days
Sorghum 82 »
Job's tears 82 »
Wheat 85 »
Brown rice 75
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days) ) (8.5 cm/12 days) ) &5 =5(8.2 cm/12
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Fig. 2. Mycelial growth of Ganoderma illcidum according to watéf content of black soybean after 20 days

of incubation at 28°C
*See footnotes of Fig. 1

Table 10. Glucosamine content of Ganoderma lu-
cidum according to water content of
soybean after 8 days of 1ncubat10n at

28°C
unit: pg/0.5 g
water content (%)
Sample
50 55 60 65 70
Danyeob 4.7 153 315 333 283

Malt soybean 4.8
Black soybean 2.8

165 314 34.1 30.5
13.7 293 345 29.1

Table 11. Glucosamine content of Ganoderma lu-
cidum according to water content of
each grain after 8 days of incubation at

28°C
water content (%)
Sample

55 60 65 70
Barley 51.4 54.2 58.2 55.9
Sorghum 275 33.7 37.3 29.4
Job's tears 36.2 38.7 42.1 37.1
Wheat 46.5 52.6 61.7 56.2

Brown rice 43.4 50.8 52.9 46.2
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