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Mycelial growth and wood decaying enzymatic activity analysis
by various addition rates of oak powder in the liquid spawn of

Lentinula edodes
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ABSTRACT: This study was carried out to establish a suitable method for liquid spawn production from Lentinula edodes. The
optimum production of liquid spawn (OLS) was achieved using soybean meal medium (SMM) with 0.3% of 850 um oak powder
and 10-day incubation period and 0.6 vwm aeration volume. OLS showed activities of laccase on ABTS agar plate and
carboxymethyl cellulase (CM-cellulase) on CMC agar plate. In case of liquid spawn, fruiting-body development period was
delayed approximately 1 day compared to that of sawdust spawn, however, the yield of 153 g per 1.2 kg polypropylene bag was

similar to that of sawdust spawn.
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Potato Dextrose Agar (PDA) HjX]ol| wjF3t & AL&-31
o A FHE = 170 EA thFEHE 3¢, A" 30g,
KH,PO 0.5 g, MgSO, 0.5 goll, 218 3 mLS 37}shed
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£ Z7Fskal 121°CollA 2037 AbtstGitt. x| 7} 22
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0:20(v/v)o.2 &35l R 60% TS
Z A7 20 mm, Z°] 200 mmEE FEAF
2ol 121°CollA 4037F A3 v Fhir2 H7F A
T AEE HES F 21+£1°Ce] F2AHeA 2047
WA 7IHA dAME S ZolE S48kt

Laccase2/d-2 77]& £ 559 (K,HPO, 2.0 g, KCI
2.0 g, MgSO,?7H,0 2.0 g, 5 1/, pH 6.0) 50 mI<}
ABTS(2,2’-azino-bis(3-ethylbethiazoline-6-sulfonic acid)
0.5487 g, Bacto Agar 15.0 g& &3 5, S/HTE 713
WA 175 ARSI =o] 15mm, 37 85 mmEs HE
Z 4l 20 mLA ¥F3k] ABS Agar PlateS | %3}
o). o710l WA FH XEHEE Plate TGl £ A8
TE AT F, 25°CollA 597 oA ks &
ANRAATE TAHOE FEA o vehtes B gke] 2A
o2 Hal aae] E42 Jeond Ka(2014)<]
W] wel 27do] 85mm E+E CMC Agar Plate
(NaNO, 2.0 g, K,HPO, 1.0 g, MgSO, 0.5 g, KCI 0.5 g,
Carboxymethylcellulose Sodium Salt 2.0 g, Peptone 0.2 g,
Agar 15.0 g, =5 11, pH 6.0)5 A X3 T CMC Agar
Plate Tl A3 455 HFske] 25°ColA 8L wi ¥
3}aL, Gram’s Iodine Solution(KI 2.0g, I, 1.0 g, &7
300 mL)y& HiA] Tl 3 mLA Hojriy] I=A FARA
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PDBH|A] ZE#< 117.1 mm, U559 A&7 (SMM)
112.7 mm, - J7F ik RS 112.0~
119.0 mmo. 2 Uepsgth. i 7ol whe AAS
o] A s FHIAIE o] &3 AP HelM E A
o7} gle A= YELT.

TR H7F d 23 UFeHEE dASE pH |
3t 5 AP RS S48kt (Table 2). pH W3S 4
4 Az g Fo] =AW A3, Potato Dextrose
Broth(PDB) WA= 5.082 W37} QI thFuhE o)
T At A 577 oA st F 5912 oFF Folde
o O QAFTHS R JTREe] SRS
bt A pH7F Yol A] 5.83~5.630.2 UEL O, 4t
T pHE 5.73~5.35% Wolyon FhpFE Hrked
R ST R e o B = Ea ] o=

A ASEFS R 0.6%F 03% H7H7E 7t
Table 1. Mycelial growth of liquid spawn by various addition

rate of oak powder on the sawdust substrates in Lentinula

edodes

Treatment Mycelial growth(mm)®
Potato Dextrose Broth(PDB) 117.1+6.65
Soybean Meal Medium(SMM)* 112.7+5.65
Oak Powder 0.3% + SMM 114.8+3.51
Oak Powder 0.6% + SMM 119.0£9.40
Oak Powder 0.9% + SMM 113.0+3.58
Oak Powder 1.2% + SMM 112.04£5.60

* Soybean meal medium(SMM) : soybean meal 0.3%, sugar 3%,
KH,PO, 0.05%, MgSO, 0.05%, edible plant oil 0.3%, water 11
® Values are mean=SD of three replicates.

Table 2. pH changes and dried mycelial amount by various
addition ratio of oak powder on the liquid spawn in
Lentinula edodes

Treatment pH llaef(?re pITI.afte.:r Dried mycelial
sterilization sterilization amount(mg)

Potato Dextrose Broth 5.08 5.08 230 ™
l\igg’;;rz SMNf;i) 5.77 591 279"

Oak Powder 0.3% + SMM  5.83 5.73 457 %
Oak Powder 0.6% + SMM  5.76 5.58 553°
Oak Powder 0.9% + SMM  5.67 5.48 151°¢
Oak Powder 1.2% + SMM 5.63 5.35 189 ¢

" DMRT at 5%
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553 mg, 457 mgl &2 =4 YEFSow, PDBHIA| ¢} TR
R A EFS ZF 230 mg, 279 mgo 2 UERtT. 3
T10] 0.9% oA A7kE xE]FoMs FA o] %
AaE e ole AAFTHE WG Al AR HIE o]t
s J7HE A9 28 A A F4S o
As S Ao =2 7= AT

HAES tFES 4 #54 ﬁ 2 Lignin3}
CelluloseS Haljale] 5o Q3 JUtis dom 4
o7, o]w] Laccase®} Cellulase:= ™i-$- vﬁ@- o=t

2hg-sto), R A7 & 13 dAISwe] Bad &
S Lot r] 9Jsle] ABTS Agar Plateol]A] Laccase
G4 BB e 2 =A% A3 (Table 3), T2 H7t

FHRE AAFTE Aol Lol 49.7-50.3 mmE
A7pd zole HolA| ko, tifFuRE AA|EH ]
53.6 mmel H|3}e] thA ¥to ™ PDB HiA|E 40.4 mm
2 Ok WA Ftol Blste] AA A Wkt

Afra B3l8 2AME 918ke] Carboxymethylcellulose
(CMO)E 71" = g I1A] IR (CMC Agar Plate)oll
CM-cellulase /48 FH%o=2 =43¢t A3} (Table 3),
T 03%S A7HsE 7 RS A7 F
geko] 264 mm=E 7Y AL, ikl b
T 0.9%E H71e ek AAF A1 22.0 mm,
R 0.6% 2 12% A7k dFuE A A
g7t o 17mm £O2 YE o™ PDB HiA& 24
o] & ﬂﬂ:f—e‘oﬂ H|ste] wotth. ol FAHAAS
AL Aol g YYLE AP FARE 23
PDB= H|wA] A o8& & oy, tiFeES A7t
gk NAFH & bl o] H7beHE WU
H IAFFEL Lignin E Cellulose?] E3S 9351
Laccase®} Cellulase®] #-H]7F S31 = o] o] 9} 7+ A3}7}
yehd Ao g AdyQc).

Table 3. Laccase and CM-cellulase activities by various
addition rate of oak powder on the liquid spawn in
Lentinula edodes

Laccase activity CM-cellulase activi
Treatment v v

(mm/5days)* (mrn/Sdays)b
Potato Dextrose Broth 40.4+2.67 15.3+1.10
ﬁ:ﬁlﬁsﬁ@ 53.6+1.44 2284271
Oak Powder 0.3% + SMM 49.7+£1.27 26.4+1.33
Oak Powder 0.6% + SMM  50.1+1.58 17.9+1.57
Oak Powder 0.9% + SMM 50.7+3.27 22.0+2.52
Oak Powder 1.2% + SMM 50.3+3.16 17.2+2.89

“Laccase activity was determined by the diameter of chromo-
genic(blue~-green) zone.

"CM-cellulase activity was determined by the diameter of cellulolytic
zone.

Values are mean+SD of three replicated.
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Fig. 1. Changes of CO, concentration in liquid spawn

according to various rate of aeration during mycelial
incubation period.

Table 4. Evaporation rate of medium, particle size and dried
weight of mycelia in liquid spawn by various aeration rate
for 14 days
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Table 5. Changes of CO, concentration and dried weight of
mycelia by various incubation period of mycelia

Incubation period of CO, concentration Dried weight of

mycelia (days) (ppm) mycelia (g//)
Aeration  Evaporationrate Particle size of Dried weight of 0 772 0
) e e w
' - T R 7 1,297 2.3
0.6 32.3+1.74 3.2+0.59 3.5+0.11 10 1115 10
0.9 46.0+2.31 3.2+0.08 3.9+0.06 14 1,039 o4
1.2 56.9+0.76 2.7+0.33 4.3+0.17 17 895 18
“Initial medium amount/final medium amountx100 21 200 L8

*Values are meantSD of three replicated.
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Table 6. Mycelial Growth and fruitbody characteristics by spawn types in Lentinula edodes

Spawn Incubation Rerlod Browning period l.)evelopm.ent Total cu?tlvatlon Available stipe No. Yield
tvpe of mycelia (days) period of fruitbody period (stipe/bag) (/1.2 kg)
P (days) Y (days) (days) perbag i
Liquid 30 57 10 97 4 153*°
Sawdust 30 57 9 96 4 157°
*DMRT at 5%
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