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Effects of Fruiting Productivity of Grifola frondosa
Using Bottle Cultivation according to Different

Substrate Composition

Jeong-Han Kim*, Dae-Hoon Jeon, Young-Ju Kang, Yun-Kyeoung Jeoung, Yun-Hae Lee and Jeong-Hyun Chi

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

ABSTRACT : To determine a favorable substrate formulation for Grifola frondosa, physicochemical conditions, culture properties,
and vyields according to various substrate formulations were investigated. Based on these analyses, T4 (80:5:15 ratio of oak
sawdust to dried bean-curd refuse to corn husk) resulted in a shorter cultivation period and higher yields (weight of fresh
mushrooms harvested at maturity) than those of other treatments. The physicochemical properties of T4 were pH 5.4, 2.4%
crude fat contents, 54 C/N ratio, 74.3% porosity, and 0.26 g/cm3 bulk density. These results emphasize the importance of
optimal substrate development on the production efficiency of C. frondosa mushrooms and have implications for commercial

applications.
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Fig. 1. Isolate ‘Charm’ (Grifola frondosa) was selected for this
study (A) and its panorama by bottle cultivation (B) from
80% oak sawdust and 5% of dried bean-curd refuse and 10%
of corn husk.
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HIANHA (Grifola frondosa, (Fr.) S.E
Gray)= AlET5Z potato dextrose broth (PDB) HlZ|]]
A FANTTEA AR FHE FTHOZ A8t (Fig.
1A). AAETE WiIAZRES FH/T 10 L 7E0 2 53t
15 g, A8 200 g, Y7HF 50 g, KH,PO, 0.5 g, MgSO, 5 g,
28 10 mLE H7Fste] 18 L WEA wjgol "ot
121°CollA 2023 Big F HELES 100 mL HE3
oF 1047t vl dsle] A FH o= AT

XM= & HE

Haeol A3el viR2AS 2] $st] FUTEy, 3
U, vRUEEES AR, dddeEs A,
S5y, B3-S o]-&3ke] Table 13} 2] 6533 HE©]
B3ale] SRS 60 + 2%= ZAdt] H (850 mL)F
450 g, 500 g¥ ¥IAE FX18FATH X149 wiAI= 121°Cell
A 90HE-7 AT T 20°C o]FtE WHsle] AA|FTS
o] &t ¥ 20 mLA HE3IAct.
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Hix|e| o|stEtd B4

M E 2 ERIAL SR

RS 105°C AEZRFFHO

Table 1. The substrate formulation supplemented with various combinations of selected nutrients of Grifola frondosa (volume/

volume)
Treatment Major substrateh ingredients Nutrient supplement

0s' ocC PS DBR CH RB
o > 2 - 10 10 -
2 *0 40 - 10 10 )
" 2 > - 10 10 ]
™ 80 i . 5 15 -
o 70 : - 15 15 _
T6 75 R 25 i ] 5

‘OS particle size ratio: ~1 mm 18%, 1~2 mm 64%, 2~4 mm 36%.

*OS particle size ratio: ~1 mm 8%, 1~2 mm 24%, 2~4 mm 52%, 6 mm~ 16%.
0S, oak sawdust; OC, oak chip; PS, poplar sawdust; DBR, dried bean-curd refuse; CH, corn husk; RB, rice bran.
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2, pHE 72 wiARES} T7TE 11109 FAMIZ &
ko] 1A17F &2t Xg & pH meter (Mettler Toledo,
Columbus, OH, USA)Z S73I3tt. 3 E v A A5 S0l
gk AE A4S 98 AEE xSt EEiA e
= JsiyoR, TEA e TilE Z-53E47] (Auto-
Kjeldahl Unit K-370; BUCHI Labortechnik AG, Flawil,
CH)E ©]83} KjeldahI o2 H#2A 31}, =gk 4]
1 &2Re A543 7] (Behr Extraction Apparatus E6; Behr
Labor-Technik, Duesseldorf, DE)Z ©|-83}> SoxhletH 2
2 A8

HiQF ! M= 5S4 AL

HiS B S 5442 e WAl w2 S AT
T FESH FEAPY Tt AAlekE QA
o] 5/doll BHA I+ st ARSI CH (9, 11], 2 2
7o} FAAEE SAS ZZ IS 0|83l Duncan®] o
FHLHA (Duncans-multiple range test)= &3] Hat
ol gk ol ds HAsT

Hix) A Fe] 318t S Table 29} 2t FAE Foll
A FTERE U3 pHZE 24 4.8, 4.002 A}
o7} Ao HFLPTERRS pH 7.8% Fpi-el Blal
=90t A RS vl 17.1%E 7Y =i AAE
o AHA]7} 5.16%= =3U4T).

FAIRL g9} FFE 3 TARY vljrITHel] A A
03 JIFS = AoF gEA A=dl[14], E3HNA A
2 o|3}st AL Table 33} 2t} EFHR|Y] T=E
E2 A3} wj =] FR o] 450 g/HY W] 75.2~77.5%F 500
g/ SN ET =401, BAE e RS 73RO = 500
g/*8°] 450 g/BR T F=A| YT e e A
T7F 60~62% % ZAEALL, pHE 5.0~5.50F FAR
A3 pH 4~5 151350 Tha =900, A gk w|7do]
71 TeolA 4.8%= AHE 02 Fa1, F6kh sk =}
ol5 Holx| FUt}. TAAL FhFe YL vlEo] 2
T57} 22%% =31, C/NES T1~T42] 2|77} 34~420]
o, A499] B]&o] £ T57) 258 7P Wil Teo] 61%

Table 2. Chemical properties of raw materials for substrate formulation

Total carbon  Total nitrogen

Raw materials of substrate pH (1:10) EC (ds/m) Crude fat (%) C/N
(%) (%)
oS 4.8 0.23 0.2 54.7 0.16 341
Mai
ajor substrate oC 40 0.19 0.3 549 0.08 686
ingredients
PS 7.8 0.23 0.2 54.7 0.15 364
DBR 6.6 2.22 4.8 534 5.16 10
Nutrient CH 48 1.49 3.9 543 125 43
supplements
RB 6.7 1.87 17.1 50.5 2.53 20

0S8, oak sawdust; OC, oak chip; PS, poplar sawdust; DBR, dried bean-curd refuse; CH, corn husk; RB, rice bran.

Table 3. Physicochemical properties in the bottle cultivation with the various substrate formulation of Grifola frondosa

Porosity ~ Bulk density ~ Moisture ~ pH

EC Crude fat  Total carbo  Total nitrogen

Treat t C/N rati
reatmen (%) (g/em) %) (110 (Sim) (%) (%) (%) /N ratio
450" 77.5 0.22
T1 61 5.1 1.01 2.3 54.1 1.28 42
500 75.8 0.24
450 77.2 0.23
T2 60 52 0.97 2.1 54.2 1.51 36
500 75.5 0.25
450 76.3 0.24
T3 60 5.0 0.97 2.2 544 1.54 35
500 75.3 0.25
450 76.4 0.24
T4 59 5.4 1.05 2.4 54.1 1.61 54
500 74.3 0.26
450 75.2 0.25
T5 60 55 1.34 33 53.9 2.20 25
500 72.7 0.27
T6 450 76.3 0.24
62 53 0.59 4.8 53.7 0.92 61
(control) 500 75.4 0.25

‘substrate amount (g)/850 mL bottle.
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Table 4. Cultural characteristics and productivity in the bottle cultivation with the various substrate formulations of Grifola

frondosa
Productivity
Spawn running  Primordia develop-  Fruiting body develop- Cultivation period
Treatment yield (g/850 mL N .
(days) ment (days) ment (days) (days) cV BE
bottle)

- 450 30 10 11 51 68.9° 6.5 39
500 30 12 12 54 107.2° 15.6 55

- 450 30 11 11 52 68.3° 15.7 38
500 30 11 11 52 97.4" 82 49

T3 450 30 11 12 53 91.8° 15.0 50
500 30 10 11 51 104.2 18.3 52

T4 450 30 10 12 52 91.1° 15.6 49
500 30 10 11 51 112.0° 9.6 55

s 450 30 - - - - - -
500 30 - - - - - -

T 450 30 - - - - - -
500 30 20 12 62 88.3° 15.3 47

““Different letters within a column are significantly different (p < 0.05).

"Coefficient of variation.

‘Biological efficiency (%) = [fresh weight of fruiting body (g)/dried weight of substrate (g)]x100.
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A T g 2 A5 592 Table 49} 2ok =
o] 2 QAFE T1~T47} 10~12¥ 8 ZAE 0} 9k
do] Hlgo] T2 T5, YUY vlgo] v Teol = &
o7} 2] AU = ol AAHE AFS HAFUH
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oF 4002 Bt E, T59 T6S] C/NE©°] 22} 25, 61
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Table 5. Morphological characteristics in the bottle cultivation with the various substrate formulations of Grifola frondosa

Cluster Pileus Pileus color
Treatment Major diameter ~ Minor diameter ~ Ratio' Height Width Length Thickness L . b
(A) (mm) (A") (mm) (A7A)  (mm) (mm) (mm) (mm)

450 128 105 0.82 66.5 31.6 53.1 1.88 47.6 523 13.7
H 500 139 106 0.77 62.8 32.7 60.6 1.68 51.8 4.73 16.1

450 122 94 0.77 61.0 31.2 56.1 1.71 48.3 5.21 14.2
12 500 136 113 0.83 64.2 314 59.3 1.80 50.4 5.20 14.7

450 136 96 0.71 62.7 30.5 51.3 1.61 49.2 5.10 15.1
13 500 142 109 0.76 67.5 32.1 54.5 1.71 50.1 5.30 14.7

450 134 102 0.76 70.3 38.8 64.6 2.13 48.8 5.21 14.3
B 500 143 107 0.75 66.4 29.6 59.6 1.88 49.1 5.14 16.0
T6 500 126 87 0.69 70.5 24.3 57.6 2.20 47.9 5.28 14.4

‘Ratio = major diameter (A)/minor diameter (&) of a cluster of fruiting body.

L, lightness; a, reddish; b, yellowish.

o] =& T59] Aageo] 7P =8kt ko] QU+
T1~T47} 10~11€0IR0 0 T62 20U & tha AF= AL
T59} T64 450 g Ag]TellM= WAoo HA] et W
FRe vl 450 gt} 500 gollA] HRFH O 2 =4 YE}
W EFH)A] Fol e T1, T3, T47} 104~112 g0 & &
Zol FejHog gt I-AN MY i A=
T4«1 HolAlG7} 9,602 7 Wttt ool A3} T49
Hi |2 GRATE T 80%, RIA] 5%, S73] 15%, v/v)
O] itﬂ—o]/\ool/\ 10015'3'; EHZ:[L*/] 200103” ]:]IOH 1001 ]:]-
25 T B3 ] 1.27 vl E550] FTHIAE
Zakaiar, ofufo] w1 o]3}8dS pH 5.4, A 2.4%,
C/IN& 74.3%, 3=1& 74.3%, 8XE%E 0.26 g/cm™| At}

&A=

TE=RLEA -T'_Eoﬂ:rLA]_oJ <‘:HH ioﬂﬂ sIEC
FE AY BgAA 75> g4
Al (FAH S P]0102232016) ZA3 2900 25}
2 AOZ o]o] ZA=HUH
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