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Mycelial growth characteristics of Sparassis latifolia according to
liquid media and incubation conditions

Yun-Hae Lee*, Hee-Min Gwon, Ok Gu, Jong-In Choi, and Dae-Hoon Jeon

Mushroom Research Institute, Gyeonggido Agricultural Research & Extension Services, Gwangju 12805, Korea

ABSTRACT: Sparassis latifolia is one of the most expensive mushrooms in Korean market owing to its high S-glucan content and
immunoactivity. However, because of the long cultivation period and high contamination rates, it has low production efficiency.
Therefore, we first need to establish the optimum conditions for liquid spawn production to increase its production efficiency. As
a result of experiments, molasses culture medium was selected for mycelial growth. Also, the optimum sugar content for molasses
and amount of aeration used were approximately 8 Brix% and 0.3~0.6 vwm, respectively. Mycelial dry weight increases, while
the medium decreases, as the incubation period increases. Therefore, to achieve maximum production efficiency, the incubation

period of 9 to 11 days is appropriate.
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ZARS g &ath, oAl AAA A=
10~30 cm, A2 wial bl o & ZZokufj S ko 2 (Kim
and Han, 2008), ¥ 22+ ‘Cauliflower mushroom’ 2}
31 g}, o] Ml A EFAAE] A B-glucan EHgo]
43.6%=E RIAIEA L, B-glucane EAJsle WE 745 S
TIAA Al EZ2Z 9] H7]F0] =obA a8 (Ohno et
al., 2002; Ohno et al., 2003)°] $-F3lth= A7 Bl
Atk 2 o]F 1999370l L&A tfFAike] A2y
A3, FHE 200397 AFEA A7 B E A=, A
Wz 7 A3 (Seo et al., 2005; Cheong et al.,, 2008), &
e 7] gol] B3+ A (Park er al, 2006; Oh et al,,
2006; Ryu SR et al, 2009). TFER 7)< 72 (Yoo et
al, 2010), ZFo)HA A FEE2] 24 (Choi et
al, 2014), ZFolHAl La N A27|%Jo ef al, 2015)F
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Table 1. Composition of media

(unit : %,w/w)

Materials Control LM1 LM2 LM3 LM4 LM5 LM6 LM7
Soybean meal powder 0.3 0.3 0.3 0.3 0.3 0.3 0.3
glucose 1.0 2.0 4.0
fructose 1.0 2.0 4.0
sucrose 3.0 3.0 3.0 3.0 3.0 1.0 2.0
maltose 1.0 2.0
Yeast extract 0.2 0.6 1.0
peptone 0.1
KH,PO, 0.05 0.05 0.05 0.05 0.05
MgSO,7H,0 0.05 0.05 0.05 0.05 0.05
Extract solution® CP10 BP10 C5+B5 LS10

*CP10 : 10% extract solution of corn meal powder, BP10 : 10% extraction solution of beet pulp, C5+B5 : 5% extraction solution of corn meal

and 5% beet pulp, LK10 : 10% extraction solution of larch sawdust
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69033, 690345 AMg-slATE. 12 HELS A7 60 mm
=71¢] HEUH MR E o]&at 2T = WY
shath. M2ujA| 22 thFEkE 0.3%, glucose 1.0%,
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Table 2. Changes of pH and Brix of media after autoclave

Item Time Cont. LM1 LM2 LM3 LM4 LM5 LM6 LM7

- before autoclave 5.8 5.8 5.7 5.8 5.7 6.3 5.7 5.7

P after autoclave 5.8 5.8 5.4 5.6 5.8 5.7 5.3 5.2

Brix before autoclave 2.7 2.9 2.9 3.0 3.0 4.0 7.8 7.8

(%) after autoclave 3.0 32 33 34 32 43 8.1 8.1
min) HLNA 057HHC 2 44502 AT 27 Table 3. Dried weight of mycelia according to media

AlHL 28 U2 st FAMSko] vl wE 43 (unit : mg/200 ml/25days)
GMSL690332 A2 ARSI HlA = 13} Al Strain Cont. LMI'° ILM2 LM3  LM4
A e 5 8Brix%2t Yeast extract 0.2%3 713t GMSL69032 776 1,190a 930b  805¢ 942 b

A Z gl A~El S =2 u o
SL W 24Eet=E 8719 wiA= 33 L8 Bal 121°C GMSL69033  885b 1,045a 962b 894b  877b

H AT & AZREY n)E &) o] &

40"—2;0” TAZ <ot :}FJ 0}3041 Zvvm$/ Z]n:]n)i‘j*]:}u GMSL69034  817b  930ab 1,004a 785b  782b
037FAC 2 44F0 =2 *E]s 25°C A 14
= ;' o = T—_FE 4127 wAEke 2 & ‘LM1 : 10% extract solution of corn meal powder, LM2 : 10%
T oujFst & AR, #A1F , CO, DB e AR extraction solution of beet pulp, LM3 : 5% extraction solution of
o}, FAHS AN E G S 507 1514 3f M_ll] A A corn meal and 5% beet pulp, LK4 : 10% extraction solution of larch
AL HjekolE & A2 & ulE Fx 7 AL A sawdust
© Hd T B ]—4 f Al 3071 7 : 2z *Values with different letters are significantly different at p<0.05 by
32 (Mitutoyo, Japan)Z ZA 33tk CO, IS Tlo] Duncan’s multiples range test
2] 2727121 Rotronic(Swiss) &Z N Fo HHE—TLOHH
30%7F 24319 Table 4. Dried weight of mycelia according to sugar source
and amount of sugar addition

_ _ (unit : mg/200 ml/15days)

URIZZ B2 AlE _ :

NG AU WAE Agslem, Bige S o R O
‘1]'—/:-%]1%7] Oﬂ HHX]‘E‘ 3312 ;-(H_([q 1210C°ﬂ 405 }}_l';(-o]— GMSL69033 611 c 1,300 b 1,356 b 1,643 a
Ak, 12} AL 5, 10, 15, 2092 A& sH 1, 2349 GMSL69034 457 ¢ 936 b 1,299 a 1,134 ab
& 7,9, 11, 13YE 2A7kA0 2 2AS ] FA L, 74 ‘LM1 : sucrose 3.0%

_ LMS5 : glucose 1.0%, fructose 1.0%, sucrose 1.0%, maltose 1.0%

173 - = e=Xe])] ’ ’ ?
zl 4, CO, WAy RS =) }\]f‘fj_p} E‘°}7'” A }°}MD}- LM6 : glucose 2.0%, fructose 2.0%, sucrose 2.0%, maltose 2.0%

LM7 : glucose 4.0%, fructose 4.0%
EII-I' |;|<| J_I_él' bValues’ with c‘lifferent letters are significantly different at p<0.05 by
Duncan’s multiples range test
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Fe 7INEE WX pHet 7HALE =S YEE Brix  EFEF=(CP)IA -F3kith
S AFAT A }o}OiE}(Table 2). 3 =7 2 Hubgo) & #A4ZS Table 4004 1

A pHE A ¥ 02~0.68% Yolxom, Brixe
0.3~0.4%=o5t. A5 wjx]2] pHE 5.2~5.8W%=
HiA] Rl e xfole A F%oH, ZFoHAl AL
A7) Agek pH 5.0~6.08 910l &3HATH(Seo er al.,
2005; Cheong et al., 2008). Brixe & F7}go] B
LM63}F LM7°] 8.12 =94t}

FRFT 37T WA AR S AR
(Table 3), GMSL6903292} GMSL690332 <453
E(CP) 71 vix|Ql LMI oA AR
GMSL69034= ST525%(CP) H7HI<l LM 1
EHIZFZE(BP) H7PIAI] LM2A AR o] B
of #FHEE thh zpol7} U, FEFo|HAL FAME

%S

< Hket T H7bo] 8%E 2 LM63Z LM7914
A o] Betow, LM79A 395 BT #AFo] Bo}
G729l glucose} fructose”} B4 oz A3jtel Zlog
Uehstth. o]21d A= Seo ef al(2005)9] A}l A
s TdF7E LYo R o] 857] F-& Aol 7IAs A
© 2 UEpsttt
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AES FAATE. ZEoIHA dAR ol A e T
7} Brix%2 Uolu7)9s] FAMEAERe] 9-2=3d LM7
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WixFF7E pHe BrixE #A3 AF=Z, A & pHe
47~58HARL wYFo= & ¥

Brix B+ Ao} v F o & W3y} Il ol o
AP AgeHA] iR o] Fels

2 ZFoMAl FAMA vl Ak e 745 Bl
ol& &&ote WHE F-8 2o Y7tE

FA A EE GMSL690333 ‘94 2% GlucoseE.tF
Fructose H7HlAJo|A -Fate] D2 Fructose”}
Astetant. A71EFEN 9] Brix%oll e gAY Ee
GMS690332 8Brix%, ‘L&’ 6~10Brix%ollA 53}t
At T 2 U FEY Gl mE FAHS 75
of wal tha zolE YEFATH Table 6). H 5 (2011)
AR F3} G 6Brix% oA ZolmAl Al o] -
Fotdtta HuE Qe ole AlgdTo wiARA 5
o] th& 2ol W& AHAE & F doH, EFEE
o AAYUOE 0.2%9] yeast extractE H7PjA A=
8Brix% | = 2" st Zlo] A st

Q| 5F2AE AxsHH A= Ielagdel &
838t =FE AIHS HoFd £ Q= viAE el
sl Alsoll HisEls B 25FE 8brix%= 3|45t
Yeast extracts 0.2%%S 71 v x|l A FAY A 1]
233 tH(Table 7). Z 23} GMSL69033S 7| S5

Table 7. Dried weight of mycelia according to kinds of starch
syrup

(mg/100 ml/15days)
Strain LM4-8° Starch syrupl  Starch syrup2
GMSL69033 469 a° 532 a 612 a
Neoul 511 ab 387 b 529 a

*LM4-8 : malt extract solution 8 brix%, Yeast extract 0.2%
® Values with different letters are significantly different at p<0.05 by
Duncan’s multiples range test

ool A, EAS 8Brix%zE 3L FAY
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Table 5. Changes of pH and Brix of media according to carbon sources and brix of malt extract

Items Time LM7* LM7-1 LM4-4 LM4-6 LM4-8 LM4-10
before autoclave 493 4.95 6.04 5.78 5.89 5.93
pH after autoclave 4.74 4.73 5.81 5.56 5.66 5.63
after incubation 4.57 4.51 5.68 5.57 5.55 5.53
before autoclave 8.50 8.40 4.05 6.25 8.10 10.10
Bri
( or/n)‘ after autoclave 8.80 8.65 410 6.55 8.30 10.30
0
after incubation 8.75 8.60 4.05 6.30 8.40 10.45
*LM7 : 4.0% Glucose, 4.0% Fructose, 1.0% Yeast extract
LM7-1 : 8.0% Fructose, 1.0% Yeast extract
LM4-4 : 4 brix% malt extract solution, 0.2% Yeast extract
LM4-6 : 6 brix% malt extract solution, 0.2% Yeast extract
LM4-8 : 8 brix% malt extract solution, 0.2% Yeast extract
LM4-10 : 10 brix% malt extract solution, 0.2% Yeast extract
Table 6. Dried weight of mycelia according to carbon and brix of malt extract (mg/100 ml/15days)
Strain LM7* LM7-1 LM4-4 LM4-6 LM4-8 LM4-10
GMSL69033 1,165 d 1,449 ¢ 1,452 ¢ 1,951 a 1,721 b
Nuwol 1,315 ¢ 1,436 bc 964 d 1,686 a 1,621 ab 1,582 ab

*LM7 : 4.0% Glucose, 4.0% Fructose, 1.0% Yeast extract
LM7-1 : 8.0% Fructose, 1.0% Yeast extract

LM4-4 : 4 brix% malt extract solution, 0.2% Yeast extract
LM4-6 : 6 brix% malt extract solution, 0.2% Yeast extract
LM4-8 : 8 brix% malt extract solution, 0.2% Yeast extract
LM4-10 : 10 brix% malt extract solution, 0.2% Yeast extract

® Values with different letters are significantly different at p<0.05 by Duncan’s multiples range test
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Fig. 1. Changes of CO, production according to aeration and incubation period in GMSL69033(left) an ‘Neoul’(right)

Table 8. Characteristics of mycelial growth and decrease ratio of media according to aeration

Aeration (vvm)

Items Strain
0.3 0.6 09 1.2
. GMSL69033 1.2(13.3)° 1.5(10.7) 0.9(18.9) 0.7(24.3)
Diameter'(mm)
Neoul 2.8(7.9) 2.3(10.0) 1.9(14.7) 1.5(10.0)
Dried weight GMSL69033 21.0 a* 235a 22a 212a
(g/13days) Neoul 11.0b 286a 285a 252a
Decrease ratio Of GMSL69033 19.1 b 22.6 b 28.5 b 438 a
media”(%) Neoul 154d 228¢ 386b 50.7 a

“mean of mycelial pellet (n=20)

® Decrease ratio of media(%)=(volumn of media after incubation/initial volume)x100

¢ Coefficeint variation(%)=(Standard deviation/mean)x100

¢ Values with different letters are significantly different at p<0.05 by Duncan’s multiples range test



Fig. 2. Mycelial growth and amount of media after 13days
culture according to aeration in Neoul
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Table 9. Dried weight of mycelia and decrease ratio of media
according to incubation period

Incubation period(days)

Item Strain
7 9 11 13
Dried weight GMSL69033 59a° 73a 73a 11.7a
(g) Neoul l4c 77b 191a 121b
Decrease ratio of GMSL69033 11.5a 11.5a 1l4a 159a
media® (%) Neoul 133b 133b 158a 14.1ab

Amout of inocu- GMSL69033 8,850 8,850 8,860 8,410
lation” (bottle) Neoul 8,670 8,670 8420 8,590

* Decrease ratio of media(%)=(volumn of media after incubation/ini-
tial volume)x100

® Number of inoculation bottle in case of 200L ligiud spawn, inoc-
ulation amount is 20 ml/bottle

¢ Values with different letters are significantly different at p<0.05 by
Duncan’s multiples range test
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