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Studies on Mycelial Growth and Artificial Cultivation of Pleurotus eryngii
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ABSTRACT: This study was carried out to investigate the optimal mycelial growth and an artificial cultivation
conditions of Pleurotus eryngii. The optimal medium for the mycelial growth and density was MYPA medium. The
optimal temperature and pH for the mycelial growth were 25°C and 6.0, respectively. The modified optimal medium
composition were obtained to be soluble starch 3%(w/v), malt extract 0.25%(w/v), yeast extract 0.25%(w/v) and
CaC(l, - 2H,0 0.05%(w/v). From the results of experiment on the nutritional requirements, the modified optimal
medium was higher than MYP medium in mycelial production and growth yield (Yx/s) of Pleurotus eryngii. The
optimal sawdust species of solid culture for the mycelial growth and density was Quercus spp. The optimal con-
centration of additives (rice bran and wheat bran) and moisture content for the mycelial growth were about 30%
(v/v) and 70%(v/v), respectively. On the other hand, the optimal concentration of additives for the production of

fruiting body was 20%(v/v) of rice bran.

KEYWORDS: Artifical cultivation, Mycelial growth, Pleurotus eryngii

Frel2)|M A (Pleurotus eryngiiyS H-F3PH o2 waf
ol-i-(Basidiomycotina), F+Z3 A1 B-(Agaricales), E}2]jAl
FH(Pleurotaceae), =EFE| WAL (Pleurotus)ol] &8 AHE7]
Afe 2 78 A7) 4~5cm AEolA, E7]9 Hol=
3~10cmol], FAl= 8~11x4~5 ume] CHZadrazil, 1974).
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u=(n X-In Xo/) )

u: specific growth rate

X: mycelial dry weight at t=t

Xo: mycelial dry weight at t=0

t: time interval at exponential growth phase

Yx/s = - (X - Xo)/(S - So) (2)

Yx/s: growth yield
Xo and X: mycelial dry weight at t=0 and final
So and S: substrate concentration at t=0 and final
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Table 1. The composition of various media

Concentration (g/])

Ingredients

MCM” MYPA PDA ME YM YMPG YMG
Potato 200.0
K,HPO, 1.0
KH.PO, 0.46 2.0
MgSO, - 7TH,O 05 1.0
Glucose 20.0 20.0 100 10.0 4.0
Thiamine HC] 1.0”
DL-Asparagine 1.0
Peptone 2.0 1.0 50 50 20
Malt extract 30.0 200 30 100 100
Yeast extract 20 20 30 20 4.0
Agar 200 200 200 200 200 200 150

“MCM : mushroom complete media, MYPA : malt-yeast-peptone agar,
PDA :potato dextrose agar, ME :malt extract agar, YM : yeast-malt
agar, YMPG : yeast-malt-peptone-glucose agar, YMG : yeast-malt-glu-
cose agar.
“unit : g,

Table 2. Comparisons of the mycelial growth and density of Pleurotus eryngii on various media

MCM” MYPA PDA ME YM YMPG YMG
Mycelial growth (mm/10 days) 55.3+1.3Y 63.1x2.4 52.5+3.9 45.0£2.2 60.8+0.2 52.2+14 53.6+1.9
Density + 4+ ++ ++ -+ ++ ++

“For illustrate of symbols, see table 1.
"All values are meansstandard deviation.
“+: thin, ++: moderate, +++: compact.
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Fig. 1. Effect of cultural temperature on the mycelial growth of
Pleurotus eryngii on malt-yeast-peptone-agar (MYPA)
medium,

Temperature(C

Table 3. Effect of initial pH on the mycelial growth of Pleurotus

eryngii
. Myecelial growth .
Initial pH
niual p (mm/10 days) Dendsity
4.0 48.842.8" ++
5.0 63.2+1.2 +++
6.0 64.0+3.1 +++
7.0 60.8+2.6 +++
8.0 59.8+1.8 ++

“All values are meanzstandard deviation.
“4: thin, ++: moderate, +++: compact.

AR GHA gler, Pleurotus eryngiis 25°C, Pleurotus
osreatus2} Pleurotus florida= 30°C3l A2 4=x ¢t
(Zadrazil, 1978; Sohi, 1989).

A A5 A pHE HEZ A= Table 304 B
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Fig. 2. Effect of culture time on the mycelial growth of Pleurotus
eryngii. Mycelial dry weight (@) and pH(LD).

Table 4. Effect of carbon sources on the mycelial growth of
Pleurotus eryngii

) Mycelial growth

Carbon sources (mm/7 days) Density
None (MYPA) 54.6+2.5" ++
Glucose 54.8+1.2 ++
Xylose 529+22 +
Maltose 61.0+1.3 +++
Lactose 53.0+2.8 ++
Fructose 57.5+£0.2 +++
Sucrose 58.9+0.3 ++
Dextrin 59.2+2.2 ++
Mannitol 54.2+0.9 ++
Arabinose 61.0=1.7 ++
Soluble starch 63.1+0.8 +++
Glycerin 55.3+0.5 +++
Amylopectin 60.4+1.0 ++
Amylose 57.5%1.8 ++

“Added of 1% (w/v) carbon source to the MYPA medium.
“All values are meansstandard deviation:
94: thin, ++: moderate, +++: compact.

slal 7YzE FAF wiek ¥, A 9ES ZARE A3
= Table 49} 2t}
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mmE TAMIA 2 =7} 7R k&3t 2| maltose,
arabinose ¥ amylopectino| A& ZF 60~61 mm A =2 &
AREE Ve, BdFoln] sebel xyloseel A
ARE W FEEr) P AzsH ekt = #HH
soluble starch?] =+ Fig. 304 et Zo] 3%(wiv)dllA 7}
A Zorom, 1% ME A S0 A3 Fashe ATk
< el

4 A A AIFAI(Table 5) F71E el

‘malt extract®} yeast extract®: EF3te] Hrlslol L 67.8

mm/7 daysZ 7H e FAMSESEE vehlglen,
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718 A= nlaA FAA] st = {7
Asds} By Aads Bl AVRIE A T
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Fig. 3. Effect of soluble starch concentration on the mycelial
growth of Pleurotus eryngii.

Table 5. Effect of nitrogen sources on the mycelial growth of
Pleurotus eryngii

Myecelial growth

- a) .
Nitrogen sources (mm/7 days) Density

Y 55.7+2.17 A+
M 33.2x1.6 +
P 40.6x2.5 ++
M+Y 67.8+1.9 +++
M+P 42.3x1.0 ++
Y+P 53.8+0.5 ++
M+Y+P 65.7+0.9 +++
Y+casamino acid 51.6£0.8 ++
Y+NaNO, 43.8+1.4 ++
Y+KNO, 56.7+2.2 +++
M-+casamino acid 48.6x1.7 +
M+NaNO, 52.9+0.3 +
M+KNO, 39.1+0.2 +
P+casamino acid 28.2+0.6 +
P+NaNO, 25.6x1.4 +
P+KNO, 36.8+1.8 ++
MYP+casamino acid 61.8+2.1 +++
MYP+NaNO, 61.7+0.8 +++
MYP+KNO, 59.242.4 +++
None 12.9+1.5 +

“Added of 3.2% (w/v) total nitrogen source to MYPA medium
(Y : Yeast extract, M : Malt extract, P : Peptone).

PAll values are meansstandard deviation.

4 : thin, ++ : moderate, +++ : compact.

F7lel ALPYEY Aoz Hohe APS 4 5 U
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HHFES AP S8t o] FrHA] AAYE 1019
FARE Z 025~33%wN)] F52 RS 245 u)
ofst A3}, Fig. 4ol A&} zho] 29 (wiviel A Zdl FAA &
L XYoo} 05% o)A BE XA & zpo]E Ho
2] skt

g, 2% FI1g9R7E SrElee] A S vH =
%S 7AES A= Table 6 Y Fig. 59 2o
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Fig. 4. Effect of malt and yeast extract [ratio(w/w) of 1:1]} on
the mycelial growth of Pleurotus eryngii.

Table 6. Effect of mineral sources on the mycelial growth of
Pleurotus eryngii

Myecelial growth

Mineral sources” (/7 days) Density
KH,PO, 64.4£1.6” ++7
CaCl, - 2H,0 70.1£2.2 +++
MgSO, + TH,0 60.7+0.2 +++
Na,Mo, * 2H,0 48.8+0.7 ++
CoCl, - 6H,0 13.5+2.5 +
MnSO, * 6H,0 61.2+1.6 ++
K,HPO, 55.4x1.2 ++
K,HPO,+MgSO, - 7TH,0 57.3x1.0 +++
K,HPO,+KH,PO, 58.7+1.0 ++
NaCO, 57220 ++
Na,H,PO, 59.7£1.3 ++
NaSO, 66.8+0.2 ++
None 68.3x0.4 +++

“Added of 0.05% (w/v) mineral source to MYPA medium.
"All values are meanzstandard deviation.
“+ : thin, ++ : moderate, +++ : compact.

80

Mycelial growth(mm/7days)

40
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Fig. 5. Effect of calcium chloride concentration on the mycelial
growth of Pleurotus eryngii.
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Table 7. Effect of vitamin sources on the mycelial growth of
Pleurotus eryngii

Table 8. Comparisons of the modified and basal media on the
mycelial growth of Pleurotus eryngii

Mycelial growth

. N .
Vitamin sources (mm/7 days) Density
Thiamine-HCl 59.5+1.1" T
Vitamin B12 68.4+1.9 ++
Vitamin C 70.4+2.1 +++
Vitamin B6 63.1+0.3 +++
Control (none) 69.0£0.7 +++

“Added of 0.05mg/! vitamin sources.
YAll values are mean°zstandard deviation.
9% : thin, ++ : moderate, +++ : compact.

ofdofl wis] ZA e Aoz AAHAG. ol f7ld
429 malt extract} yeast extract 5ol = m|ke] F7]

F Aol FHEe] glol 2 @Yol AL Aoz Bk
oot 28T wiRIFAA] CaCly - 2H,08] HA FEx=
Fig. 5914¢} 7ol 0.05% (wiv)E Hebsgot.

2uejele] AR AL v vEle] Eotg
ZAE8 A3}, Table 7oA Hi= vlel o] g9} w]x
s £ ), A7 25 A9 o mAA] 4 e
bt

ol HA wiAEA FHAES AAERNE MEEX =
elg] FAh kg HHuix]e] A2 soluble starch 30 g/l,
malt extract 2.5 g/l, yeast extract 2.5 g/l, CaCl,-2H,0 0.5 g/
1o},

Z| Hufx|2} 7|=2uiX|e| H|E

HAu)R| g} 7] 2uiz)7} S]] FAF Aol A=
332 u)| w3t A= Fig. 63 2t

ok 67 e F oulR] 2F AR FAR ] Bls3)
A oVl 43S vellidsl wiek 79858 7] 2R
ol XE FARAIEe] ozt ashs el T, HAHMAIE
87 AL Frtsisie). 7 wiR|oAMe] ) Az FA}
A 7| RujA ] 74, vk 6dA o 15 gielN, F
Az wjok 8dA <oF 20 g/iE Rl FAuiAE 7]
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Mycelial Growth({basal medium)

W Mycelial Growth(modified medium)
—a—pH (basal medium)
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Fig. 6. Comparisons of the modified and basal media for the
mycelial growth of Pleurotus eryngii.

Parameters Modified medium® Basal medium”
Specific grciwth rate 0334 0331
(day™)
Growth yield 0.509 0.469

(g biomass/g substrate)
“soluble starch 30 g/I, mait extract 2.5 g/l, yeast extract 2.5 g/l, CaCl,*
2H,0 0.5 g/l.
YMYP medium (malt extract 30 g/l, yeast extract 2.0 g/l, peptone 1.0 g/l).

Bl B3] o 25% A% T2 FAH AAFES BA
o} g, F iR oA Exelele] nASSE Wt A
$(Yx/s)S vl P ES AFE= Table 83 o}

HAuA |41 2] vPEEEE 0334 day oS 7]
Ao AE 0331 day'Z A FEEANNE 2 Al7L ¢
&5 4 & U

Zadrazil(1978) =¥}e]e] A& F~A3}e] Plewrotus
eryngite AA”Y LEF73N M Pleurotus ostreatus-t Pleurotus
florida®] V3] AAEo] Rk AHE ¥} Ut

e FAAS] Aggge] A, FX A e} 71EeA]
o| A} 7+7} 0.509(g biomass/g substrate)2} 0.469(g biomass/
g substrate)@ HHMR|IA Eet. weby S=ERE 3
Huj oA 7] FAAZY AGFHEEo] 7] LA HA
o Eoe RIS o 5 AT

olEx HEEYTS, /W % FE&E

Edl £Eo B2 FAME AEE column test® EA}
& A3}, Fig. 7oA B wieh o] IR Fre] oF
95 mm/25 daysZ 714 wghom, olzlAlo}, BT, H=ut
=g xEele BF ulsd g Bylew, AU F
ulo] oF 44 mm/25 days® 7HE e w4 AS5EEE
epfgich. ol F §(1997b)e] Hugt FF ool whE
ZrglEwa TR Aas} zle)rl siden, o=
=9 AES $Folgtr 70 wet FHe 2l ¢ T
A AR Apelz <t vehie AR #AEgeH,

120

Mycelial growth
{mm/25days)

Robinia Salix Populus Morus Quercus Pinus

Sawdust

Fig. 7. Comparisons of the mycelial growth of Pleurotus
eryngii on various sawdust.
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Table 9. Effect of additives and supplement ratio on the mycelial growth of Plewrotus eryngii

. Supplement ratio Mycelial growth (mm/25 days) Density
Additives
(%, vIv) Quercus sp. Robinia sp. Quercus sp. Robinia sp.
Rice bran 10 69.30+2.2° 82.70+2.5 ++7 i+
20 87.80+1.5 63.20+2.8 ++ +
30 90.55+2.4 73.35+1.2 +++ +++
40 72.45+2.1 64.73+0.5 +++ +++
Wheat bran 10 76.25+2.1 73.20+2.1 ++ ++
20 80.90+2.0 85.00+0.9 +++ +++
30 91.87+3.2 89.80x1.5 +++ +++
40 49.55+0.5 77.53x1.2 -+ +++
Acorn waste 10 49.87+1.3 54.83+0.9 + +
20 63.15+2.1 62.97+0.4 + +
30 54.97+1.1 42.70+1.4 + +
40 31.80+2.3 46.00+1.1 + +

YAll values are meantstandard deviation.
®+: thin, ++ : moderate, +++ : compact.
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Table 10. Effect of moisture content on the mycelial growth and

density of Pleurotus eryngii

Moisture content Mycelial growth Densit
I, %) (mm/25 days) Y
55 78.43+3.2° ++
60 83.95x+2.1 +++
65 89.33+0.9 +++
70 96.20+1.9 +++
75 100.9£2.6 ++
80 111.9+£2.5 +

“All values are meanzstandard deviation.
4 :thin, ++ : moderate, +++ : compact.

Table 11. Effect of additive concentration on fruitbody production

of Pleurotus eryngii

. Total weight  Pileus Stipe Stipe
Treatment (%)  of fruitbody diameter diameter length
) (cm) (cm) (em)
Rice bran 20 92 5.7 2.0 7.5
Rice bran 30 85 5.8 1.9 7.8
Wheat bran 20 85 59 2.0 79
Wheat bran 30 80 6.0 2.0 4.6
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