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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

CaCl,

* 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.
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g=(n X-In Xo/t) (1)

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/l)

Ingredients

MCM” MYPA PDA ME YM YMPG YMG
Potato 200.0
K,HPO, 1.0
KH.PO, 0.46 2.0
MgSO, - THO 035 1.0
Glucose 20.0 20.0 100 100 4.0
Thiamine HCI 1.0"
DL-Asparagine 1.0
Peptone 20 1.0 50 350 20
Malt extract 30.0 200 3.0 100 100
Yeast extract 2.0 2.0 3.0 20 4.0
Agar 200 200 200 200 200 200 150

"MCM : mushroom complete media, MYPA : malt-yeast-peptone  agar,
PDA : potato dexirose agar, ME:malt extract agar, YM : yeast-malt
agar, YMPG : yeast-malt-peptone-glucose agar, YMG : veast-malt-glu-
COSE agar.
“unit : pg.

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

MCM" MYPA PDA ME YM YMPG YMG
Mycelial growth (mm/10 days) 55.3x1.3" 63.1+2.4 52.5+39 45.0+2.2 60.8+0.2 52.2+1.4 53.6+1.9
Density +7 bt - ++ —e ++ ++

“For illustrate of symbols, see table 1.
"All values are meantstandard 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.

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

eryngii
. Mycelial growth .
Initial pH (e 10y Dendsity
4.0 48.8+2.8" ++
5.0 63.2+1.2 i+
6.0 64.0+3.1 et
7.0 60.8+2.6 +++
8.0 59.8+1.8 +4+

“All values are meanzstandard deviation.
"+: thin, ++: moderate, +++: compact.
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Fig. 2. Effect of culture time on the mycelial growth of Pleurotus
eryngii. Mycelial dry weight (@) and pH([)).

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

Mycelial growth

Carbon sources (a7 dage) Density
None (MYPA) 54.6+2.5" ++
Glucose 54.8+1.2 ++
Xylose A2 VED D +
Maltose 61.0£1.3 -+
Lactose 53.042.8 ++
Fructose 57.5+¢0.2 +++
Sucrose 58.9+0.3 o
Dextrin 592422 ++
Mannitol 54.2x09 -
Arabinose 61.0£1.7 e
Soluble starch 63.1+0.8 +++
Glycerin 55.3x0.5 +++
Amylopectin 60.4x1.0 -
Amylose 57.5x1.8 ++

“Added of 1% (w/v) carbon source to the MYPA medium.
"All values are meanzstandard deviation.
“+: thin, ++ moderate, +++: compact.
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Fig. 3. Effect of soluble starch concentration on the mycelial
growth of Pleurotus ervngii.

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

Mycelial growth

Nitrogen sources a7 days) Density
X 55.7+2.1" +++
M 33.2+1.6 +
P 40.6x2.5 e
M+Y 67.8£1.9 +++
M+P 42.3+1.0 ++
Y+P 53.8+0.5 ++
M+Y+P 65.7+0.9 +et
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, 529+0.3 -
M+KNO, 39.1x0.2 +
P+casamino acid 28.2+0.6 -
P+NaNO, 25.6x1.4 +
P+KNO, 36.8x1.8 ++
MYP+casamino acid 61.8+2.1 +++
MYP+NaNO, 61.7+0.8 o
MYP+KNO, 59.2+2.4 +++
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).

"All values are meantstandard deviation.

“+ o thin, ++ : moderate, +++ : compact.

f71e] A4fRg Adger Ao ARlL o §= 99
ok HH AsYe® A% malt extract®} yeast extract®]
HAH[FEE AP $15ted o] FUHA AAYE 1:19
FABZ F 025~3.3%(wH)2] T2 RS 245k )
°F3t A3}, Fig. 404 e} o] 2% (wiviell A o] TAMA =
S Holor} 05% o] RE koA 2 ]2 Ho
A Fket.

g, ZF F7Idw7F Sx=Eee] TS X =
Q%S =3 A= Table 6 ¥ Fig. 58 2t}

F719§ % CaCl,-2H,0914 70.1 mm/7 daysZ FA} A

80

70

60

50

40

30

Mycelial growth(mm/7days)

20 . :
] 0.25 0.5 0.75 1 2 3 3.3

Concentration{ %,w/v)

Fig. 4. Effect of malt and yeast extract [ratio(w/w) of 1:1] on
the mycelial growth of Plewrotus eryngii.

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

Mycehal growth

Mineral sources (e days) Density
KH.PO, 64.4+1.6" ++
CaCl, - 2H,O 70.1£2.2 +H+
MgSO, - TH,O 60.7+0.2 +++
Na,Mo, - 2H.O 48.8+0.7 ++
CoCl, * 6H,O 13.522.5 +
MnSO, - 6H,O 61.2+1.6 ++
K.HPO, 55.4+1.2 ++
K.HPO +MgSO, - TH,O 57.3+1.0 +++
K, HPO +KH.,PO, 58.7+1.0 ++
NaCO, 57.2+2.0 +
Na,H,PO, 59.7+1.3 ++
NaSO, 66.8+0.2 ++
None 68.3+0.4 +++

"Added of 0.05% (w/v} mineral source to MYPA medium.
"All values are meanzstandard deviation.
+ : thin, ++: moderate, +++ : compact.
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40
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Fig. 5. Effect of calcium chloride concentration on the mycelial
growth of Pleurotus ervngii.
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Table 7. Effect of vitamin sources on the mycelial growth of
Plewrotus eryngii

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

Mycelial growth

Vitamin sources (T dise) Density
Thiamine-HCl 59.5+1.1” -+
Vitamin B12 68.4=1.9 —
Vitamin C 70.4+£2.1 -+
Vitamin B6 63.1+0.3 -+
Control (none) 69.0=0.7 g

“Added of 0.05 mg/l vitamin sources.
“All values are mean®wstandard deviation.
'+ : thin, ++ : moderate, +++ : compact.
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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 growth rate
(day”)
Growth yield
(g biomass/g substrate)
“soluble starch 30 g/, malt extract 2.5 g/l, yeast extract 2.5 g/l, CaCl,*
2H,0 0.5 ¢gfl.
"MYP medium (malt extract 30 g/l, yeast extract 2.0 g/l, peptone 1.0 g/l).
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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 Pleuwrotus eryngii

52 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 ++” ++
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 ++ R
20 80.90+2.0 85.00£0.9 e et
30 91.87+3.2 89.80+1.5 o et
40 49.55+0.5 77.53%1.2 e +++
Acorn waste 10 49.87x1.3 54.83+£0.9 + +
20 63.1522.1 62.97+0.4 + +
30 54.97+1.1 42.70+1.4 + +
40 31.80+2.3 46.00x1.1 + -

“All values are meanzstandard 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

N, %) (mm/25 days) REaY
55 7843232 -
60 83.95+2.1 P
65 89.33+0.9 +++
70 96.20+1.9 -+
7la) 100.9+2.6 o
80 111.9+2.5 "

“All values are meanzstandard deviation.
"+ : 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
(g) (cm) {cm) (cm)
Rice bran 20 92 57 2.0 i
Rice bran 30 85 5.8 1.9 7.8
Wheat bran 20 85 59 2.0 7.9
Wheat bran 30 80 6.0 2.0 4.6

TAFREE 70%(viv) o 35 ZhAslgiet. aetA] dAMY
£3 WEE sl FHH ST T0%(viv)E B
Hos 3 5(1997by> EelpiAle] dAMIAS st
A2 el 60~65%et 312, L oM o
A7) Sl el Baeks okd Zfolz} sldle
5, A7l oE Zrele] A0 A S 24K

ZA3k(Table 11), 7} 20-30%(v/v), 272 20%(»;») 7}
Al WA F7] g dg] doldld & A7} $igeH
A7 20%(viv) H7FTFOIA AAA SrFe] HF 92 g2 7F
A =i

webr Zrele] WAl A HrkAlE A7) A F
orom A} 209%(viv)e)Slct.

q 2

FAiA] F MYPA wix|el|M Exele]e] FAMA 2
W b hEsieden, FAA HHeEE 25CoT,
A pHE 6.003h HH 3Aalewicl 4o 7dA
3, ExeEle] AHAS A3 HAHuARALE g3a]
soluble starch 3%(w/v), 249 malt extract 0.25%(w/v),
yeast extract 0.25%(w/v), T+7]1%9F CaCl,*2H,0 0.05%(w/
v)elgiet. 71wl A]ql MYP wiA| e} H-ujA| 2 o A u) F3}
of #AFE vlwdt A, HHuA M FAPAE D A
Apgo] Eobch. Exele]d] FAMIA e A<l
FHEEE AT el AHEE A W€
30%(vivielAom, A PRI 70%((viv)el SAct. Kol
AAA AAS A% HA HIMAIE A 20%((viv)el K

Anes

Cailleux, R. and Diop, A. 1974, Recherches experimentales sur
les conditions D’ambiance requises pour la fructification du



80 THE KOREAN JOURNAL OF MYCOLOGY, 28(2), 2000

Pleurotus eryngii et de L' agrocyber aegerita. Mushroom
Science IX(Part 1): 607-619.

Dermek, A. 1974. Pleurotus eryngii (DC. rx Fr.) Quel. in Slo-
vakia. Ceska Mycol. 28: 57-39.

Ginterova, A. 1989. Plewrotus in Modern Agricultural Produc-
tion. Mushroom Science XII(Part II): 99-107.

Jandaik, C. L. and Rangad, C. O. 1978. Biochemical Changes
in Pleurotus Species with Respect to Different Growth
Stages. Mushroom Science X(Part T): 419-426.

Sohi. H. S. and Upadhyay, R. C. 1989. Effect of Temperature
on Mycelial Growth of Pleurotus Species and Yield Per-
formance on Selected Substrates. Mushroom Science
XII(Part II): 49-56.

Zadrazil, F. 1978. Cultivation of Plewrotus, Pp 524. In:

Chang, S. T. and Hayes, W. A. Eds. The Cultivation of
Edible Mushroom. Academic Press, New York.

Zadrazil, F. 1974. The Ecology and Industrial Production of
Plewrotus ostreatus, Pleurotus florida, Pleurotus cornuco-
piae, and Pleurotus ervngii. Mushroom Science IX(Part 1):
621-655.

A3, A, A8,

p=)

ZIBE, 25, BT 1997a. Pleu-
rotus eryngiiZ=El2HANE o] gl (). d=7353]A
25: 305-310.

A3, AFA, A8, ARE, 54, BEF. 1997b. Pleu-
rotus  eryngiiGE=ERRIMA pre] ol ZAlu(11). I=H3EFEA]
25: 311-319.

FEAEA. 1998, F53143. Pp. 200-233.



