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The Artificial Cultivation of Pleurotus eryngii (I)
- Investigation of Mycelial Growth Conditions —
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ABSTRACT: A study was conducted to obtain optimal mycelial growth conditions of Pleurotus
eryngii. Mycelial growth was best on medium Lilly, temperature 25~30°C, and pH 6.0. Optimal
carbon sources were 3~4% glucose and 5% dextrin. Casamino acid 0.12% in medium was good

for mycelial growth as a nitrogen source.
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Zretel Al (Pleurotus eryngii(DC. ex Fr.)
Quel)& EBRstdow  elejw Az} (Pleurot-
aceae), =e}e| M Al & (Pleurotus)ell &8l MAle
24 F2 oldelAue) gaUeld Wsh T
A G FRGE, FGolalol, ol Ze) 7134 (Rajar-
athnam %, 1987), e] Alobd3-(Stamets, 1993) &
Al A AR B Aleleh. 53] fold e dEH
ql AgnA o 2] “Boletus of the steppes’ ==
“king oyster mushroom” (Vasilkov, 1955)0]2}3
2 A7\ = kel =23t o] & Eryngium cam-
pestre(At3 3} A%, Laserpitium latifolium (33}
A1 &), Ammiaceae(F-A 3} A1 &) £3} L 2B
= A E ) A¥-S doy)= wolzt(Kreisel,
1955) ¥ _w¥| v gjc}.

a2t o] WAlel| &t odofelA 7}x]9}(Crisan
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5, 1978) Ak H-AHES o] 83k ARAl 2iAl AY
*HFalanghe, 1962), Polysaccharideel] 2]} 3}
oF(Ikekawa 5, 1975) 2 ekg]Agl A7 (Liu %,
1979), BAFHE o83 =lad Rl (Szklarz
5, 1989) 2 AR FalE, 1986) 59 dTR
FA TS} EolRI A it m=gk MA FAU Bo)
oAk wlEbl Sol ol giEe glol A7
Zo2w olfo] sPeaicdhn #3ickBlock
1953).

Algmai e} #ALA] vjof2- Lambert(1938)el] <
A AL AxE Y2 2F Humfeld and Sug-
ihara(1940, 1952)%= okdro] A Aujokell gleiA] <
FaT-273 vkl o FARA Y] Aok el &
34, Jennison(1955) 5-2- WA R-F0] N H|ul
oA vleal, BhAgd, A4 o] 83 FAMK F
3ted B w3lgdc). Sakamato(1978) 5-& ® v =
ehejge] AAuiokl #I A7E FPSHA,

R=N
Oy
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Torev(1969)}= TALA12] djgFg4t ], Chahal

52 FARARE]] Bl S 843 el
Ao FAA kel B3t AT AFHE B wsisich
FUME 224 ofFole} el Ao} FAMA
$(F 5, 1981, 1983), }FmAle] FALA A=,
A A7EFH 5, 1983), o Feleji A} =
el Al o] FARAA ] w|x = 2 7HA] 8913 F

1984), B EFole] FAMYR ZZ| RY ATR
%, 1988) 5 tise] gkl 27 FAHA wikz

ol #F A7-Ee] Bud ul 3lck 22y o}A7t
2] FUellA] P. eryngiid2] A vliofel] B3 A
T Bad vl gl

wali] 2 Q7= P eryngiide] ZAlu)e] 3
¥ ATE A F FAbIG 226 B A
£ v 53pual g}

M= 9 gk

Al

B Algell A" FATE=
Lo A ET}]| BE
et

= wdHdried &
Zql ASI 2302 #F& A&}

Al

HFUIA| M

FAIEFE AR & Adstr] $13te] PDA wy
Aol P. eryngiid$ o|A3te] 25£1°Ce] ¥L27]
(Forma Scientific Model 3956, reachin in-
cubater)ol| 1347} vk}t 3 HE P o= A3y
o}, wix]2Ad-& Czapek wix]9] 4591 Hoppkins,
Lilly, Tochinol, Beadle v x| & 250 m/ Az+=z}
230 50 mi¥ dA A E58 oh-g 121°C 28}
A7 ol 1587 Abgrsle] ALoz JziAz &
FAFE AZE, 2847} vjekE whatman No.2 ¢}
A2 A F FAFS 7Ax2F(Sartorious
Electronic Balances 1712 MP8)3}e 2 Aujx]| &
Adtsisdet.

TAHNS HX2E

FAblkel AP HALEE TR sk

27 9cemel pertri dishol|] PDAs|A]E 15 mi4
223 & 27 0.5cm cork borerZ ARg-3sle] 3
A TS AA, AE3 F ol x=E 10, 15, 20, 25,
30, 35°C=2 z}z} 2al§h gkl 1647 vjeksle
T& AAE 2As T TAFEEE St 2 2Aks

et

HAXI2] 2= pH

FATFF Aok #A pHE A2alr] $3
of Lilly 7]&u]2](glucose 10g, asparagine 2g,
MgSO4~ 7H:O0 0.5g, KH:PO4 1.0g, FeSO4 TH;O
0.2 mg, MnSO; 0.1 mg, ZnCl: 0.2mg)| 1N-
HCI3} NaOHE AH-3kd wj=]) pH 9912 4.0,
5.0, 6.0, 7.0, 8.02.2 77} de] zAsle] ¥
ZAFE AFEstw 25+ 1°C 8F-&7) o 1697k uljoF
slo] FAS AT

EAR M Y HEEST

7)1 BuA) o] et o2 glucose &) 1339 &
5 47 1%4 A7ista wix) 9] pHE 6.0°0.2 2
A8k o8- 250 ml AHZtEEl AT 50 mig wiR]E
QASA B3 121ColA 2087 AEF TAFE
AEsla FAAEE AR w3t Al &
AL &y FEE 0.5~5.0%71K] 55 77}

2late] FAE AR

by

A Mt A HFSE

71 BufR)o] Ao 2 Asparagine thAlol
1639 Z+E A4YE 344 ko] 0.04% =A|
zAsl A Ao AT D}—— TAH 5]
F33 HA AnYe As FEE 0.02~0.2%7
x| 747} elete] TAlRkE 2SI

H=ux| M

FAFFY] TS AR E Aldslr] Hst
o] Table 10|42} 2o] ZH5ulAl S 2Ad3e] FAL
S8 2AR A5} LillywhA]olla] 78 mg/28U =
FAAGo] 714 k5381915, Hoppkins ¥i*]7} 7}
A}z z3}cHTable 2). o] Table 104 X& H}
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Table 1. Composition of various synthetic media

Nutrition Medium and Composition (g/l)

reagents Czapek Hoppkins Lilly Tochinol Beadle
Glucose 10 10 30 20
Sucrose 30

Asparagine

KH,PO, 0.1 1 0.5 i
K,HPO, 1 0.5

KNO, 2 2

KCl 0.5

NH,NO, 1
(NH,),C,H,O, 5
NaNO;, 2

CaCl,- 2H,0 0.1 0.1
MgS80,- TH,0 0.5 05 05 0.5
FeSO,- TH,0O 0.01 0.0002 0.0002
ZnCI, 0.0002 0.002
MnSO, 0.0001 0.0002
CuSO0,-5H,0 0.0001
Mo 0.00002
Boric acid 0.00001

9} 7o) wlz|e] zAJo| Lilly wiz|el A= ulaks]
2 o}v]icAkel Asparagine AJ¥-o) d-f o] gl
utH ol Hoppkins #j Aol A= o]2gt A &-o] 3
=o] 9lA] b2 7|l"rly At B A9
A3} iz Ao Wt FAMS AHxe] o)}
Frfy AzkEs o) uk(1978) So] ¥ .13k ule}
7o) solAle] FAbulokA] vl Aol ule} FAL
A5-2] 2po]7) glrkar gt ¥ 1o} Ydx|shs ko))

% fr b

A2
P. eryngiie] bl oF HAHLEE AL $

Table 2. Effects of various synthetic media on my-
celial growth of P. eryngii

sto] wofe g deldte] FAMIE-E ZARE A3t
25~30°CollA FAHSo] waa FAMRE} 7MY
Fgkom, 35°Crt 20°C o]3lellA = dAMERo] =
2] 3 FAM =% vl - dgieh(Table 3).
Rajarathnam(1987)2 Pleurotus<-2] WAl
% k] Fo] dAMS 22 97} 15~31°Cet
3 & ¥ 19} Kichiro(1996) 52 P. eryngiiito]
ARk 2%} 30°Celw 3bglew, Zadrazil
(1974) 52 P. eryngiid®] dAH% HA2=7)

Table 3. Effects of cultural temperature on the
mycelial growth of P. eryngii on PDA

Incubation Diameter of colony Mycelial

temperature (°C) (mm/16 days) density*
. Mycelial .

Medium dry Weighg (mg/28 days) Final pH 12 zi +++
Czapek 30 5.8 20 73 +4+4
Hoppkins 20 5.9 25 85 -
Lilly 76 5.8 30 85 +H++
Tochinal 42 5.3 35 16 ++
Beadle 66 4.8

*incubation temperature (°C): 25, pH: 6.0

*mycelial density: +: thin, ++: thick, +++: com-
pact, ++++: quite compact.
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Table 4. Effects of initial pH on the mycelial grow-
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Table 5. Effects of various carbohydrates on the

th of P. eryngii mycelial growth of P. eryngii
o Myecelial . Carbon Mycelial .

Initial pH dry weighty (mg/16 days) Final pH sources® dry weighg (mg/21 days) Final pH

4.0 45 3.5 Glucose 48 55

5.0 57 4.3 Fructose 28 47

6.0 94 5.4 Mannose 24 5.3

7.0 82 ‘6.4 Galactose 26 5.9

8.0 54 6.8 Xylose 21 54

Arabinose 23 5.6

25°Ce}y ¥ sl =] o) B A|3He Axt A9 Ribose 19 5.7

e eE WF Ao e, Maltose 31 5.9

Sucrose 28 5.7

pHO| %8t Lact?se 19 6.0

A% AYT A4 pHWAE R 9 o " hp

3led pHE 7217t defse] HAMISE ZAE A o 20 6:1

PH6.0014 TAo] 94 mg/l6d2 g wgker] o 15 60

PH 6.0 o4 SkalrlelZolut 1 o)ah pbAZaN o —— . .

E TARSo] tha JAIge Aol tiTable
4). °]:= Kichiro(1996) $°] 2. v3% P. eryngiidt
o] 4 pH7} 5.0~6.00]2}3 & AL & A|¥e] A
sho} x| sk}, Zadrazil(1974)0] ¥ w3k = pH
5.02= oha o)7L gich. zElm FAhlekA
pH Bv} #rpleF & pHryt Ao g deojzj=
73zl g}, ol9} 22 Wk FAW HulElE &

22 712 AlgEY ol M FF 2o
B dwl 9ed oz g

E"iﬂ-q Het

& FH7) P. eryngiige] dAMAr) vix|=

FoFe FARRE A3} P. eryngiig-& 3ol oislo

*Carbon source: Each Carbon source was sup-
plemented to 1% in basal medium.

Wegt A-gAE Bola glon) B FoAE
el glucoses} chdF4l dextrinolld FAAY
o] 714 <fzsldcHTable 5). ey &4
&k 3]751 Xt oA glucoser} 3~4%, dextrin

=]

do L o

< 5% FAHAA o] 5 slgitH(Table 6). =3t
7Z+e tiorE AlEQl inulindlAls FALAS0] oA

ZAL 2 Hol il dsiy A=A Ao
=), vl =(1995)8 “ele](P. ostreatus) T
o] FARNFE A% A2 AR A1FlA ‘4
352 starch¢}l dextrinellx] FAMASo] 2

oo
r..VL r]r rlo

Table 6. Effects of different concentrations of glucose and dextrin on the mycelial growth of P. eryngii

. Glucose Dextrin
Concentration of - -
carbon source Myecelial Mycelial
%) dry weight Final pH dry weight Final pH
(mg/26 days) (mg/26 days)
0.5 53 4.4 70 5.5
1.0 59 4.3 74 5.9
2.0 74 4.3 77 5.7
3.0 83 42 90 6.2
4.0 84 41 113 6.2
5.0 79 4.3 126 6.0
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Table 7. Effect of various nitrogen sources on the
mycelial growth of P.eryngii

Nitrogen Mycelial dry weight Final

sources® (mg/25 days) pH
NH,CI 57 35
(NH,),S0, 52 3.3
(NH,),HPO, 57 39
(NH,),C,0,-H,0 45 6.0
(NH,C,H,O, 59 48
NH,H,PO, 54 4.0
NH,NO, 50 3.3
KNO, 31 5.8
NaNO, 27 5.7
NaNO, 0 6.0
Ca(NO,),-4H,0 37 5.0
Urea 61 6.8
Casamino acid 78 6.0
D-Alanine 61 5.7
L-Asparagine 63 6.1
L-Glutamic acid 70 6.3
DL-Serine 71 5.8
Control 36 5.7

*Nitrogen source: Nitrogen sources are Supple-
mented to 0.04% in basal medium.
**(): no growth.

g AL 2 A3} dx)3h= A eo)gl o}, Hashi-
moto 5(1974)2 “ele]do] P+F2) mannose
A FARYEo] Fria g Buoh= rhi o)}
qlert o FlwulAle] kst FE7ke] Holehn
AbEElc)

4% Aae] P. eryngiiwte] FAMYA A wA]
= ZA%E A3 P eryngiud-& 716 Aa
He}p {716 Adelr] o] 427} E9kon HA A
4=%1& casamino acidol|4] 78 mg/25U 2 1A =
Skil(Table 7), A E5%& 0.12%¢]9cHTable
8). ubdd] obalalel sodium nitrite
(NaNOgell A& Aardogx] s o)8shx 23}
st}t. Chang $(1989)& Fsole] &3k 78
A A4 NH' gel2 A3hA)7)= nitrogen
reductase E4-7} ¢17] wl-Eolelz 344l 2, Hashi-
moto 5(1974)2 -el2]ytol AjF AFolx AL

CERY)
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Table 8. Effect of different casamino acid concent-
ration on the mycelial growth of P. eryn-

gii
Concentration of dxysfigit Final pH
casamino acid (%) (mg/25 days)
0.02 46 5.5
0.04 74 55
0.08 79 5.6
0.12 83 5.9
0.16 77 6.0
0.20 77 6.0
Control 23 6.4

*Carbon source: glucose 30 gfl

dezA f7lg A} Fohw sl = 3 5
(1983)2 WA & o] 83 724 eleinAl
A A Aol B3 QAFNA P. floridado) A
Yo 2AM f718 AAQl peptonedd| A FAYSo]
Frha 3 Huehs 2 fUlH FYoEAE o
2|3 7 o]l ot o) mielly efzte] x}o)7} gl
tlw Az}

5 2

P. eryngiivt®] 54 QJFA el @3t A5
g A gatuloF 270 Feljx J Ans
okshd that Al

P. eryngiiqt2] dAbF HAu)A]= Lilly u)=)
ol A FALAAeEe] 714 Wk, FAluloF e
= 25~30°C, A pHE 6.0 o]aic}. A whas]
< 3Fal % glucose, tiFolxe dextrin
1992, #A e+ glucose 3~4%, dextrine
5% FFNx TAe) 7P Wtk = Y A4
B2 $71e =Axal casamino acidellA] ko]
74 worow HAEEE 0.12%c).

o

o

Ho2s

53], 1986. HAulA]lX Ganoderma lucidium
o] Aitslz Afa FalE Lol #3F A AR
sz th3he] ALY =#: 1-30.

Block, S. S., Stearns, T. W. Stephens, R. 1. and



310 THE KOREAN JOURNAL OF MYCOLOGY, 25(4), 1997

McCandless, R. F. J. 1953. Mushroom my-
celium experiments with submerged culture.
J. Agr. Food. Chem. 1: 809-893.

Chahal, D. S. and Khan, S. M. 1991. Production
of mycelial biomass of oyster mushrooms on
rice straw. Science and Cultivation of Edible
Fungi : 709-716.

Chang, S. T. and Miles, P. G. 1989. Edible mush-
room and their Cultivation. CRC Press.
Chapter 3: P 65.

Choi, M. J. and Lee, J. Y. 1983. Physiological
and Ecological Studies on Mycelia of Armill-
ariella mellea. Kor. J. Mycol. 11(2): 79-84.

Crisan, E. V. and Sands, A. 1978. Nutritional
value. In S. T. Chang and W.A.Hayes(eds.),
The Biology and Cultivation of Edible Fungi.
Academic Press, New York: 137-168.

Falanghe, H. 1962. Production of mushroom my-
celium as a Protein and Fat Source in Sub-
merged Culture in Medium of Vinasse. Appli.
microbial. 10: 572-576.

Go, S. J,, You, C. H. and Park, Y. H. 1984. Ef-
fect of Temperature, pH, Carbon and Ni-
trogen Nutritions on Mycelial Growth of Pleu-
rotus sajor-caju(Fr.)Sing. and Pleurotus
ostreatus(Fr.)Quel. Kor. J. Mycol. 12(1): 15-19.

Hashimoto, K. and Takahashi, Z. (1974). Stu-
dies on the growth of Pleurotus ostreatus.
Mush. Sci. 9(1): 585.

Hong, J. S., Lee, K. S. and Choi, D. S. 1981. Stu-
dies on Basidiomycetes(1). On the Mycelial
growth of Agaricus bitorquis and Pleurotus os-
treatus. Kor. J. Mycol. 9(1): 19-24.

Hong, J. S. and Kang, K. H. 1983. Fruit-body
Formation of Pleurotus florida on the Syn-
thetic Medium. Kor. J. Mycol. 11(3): 121-128.

Humfeld, H. and Sugihara, T. F. 1940. Mush-
room mycelium production by sumberged pro-
pagation. Food. Tech. 8: 355.

Humfeld, H. and Sugihara, T. F. 1952. The nu-
trients requirements of Agaricus compestris
growth in submerged culture. Mycologia. 44:
605-620.

Ikekawa, T., Sano, M. Okabe, M. and Fukuoka,
F. 1975. Relationship between antitumor ef-
fect of polysaccharides and biogenic amines
in tumor tisses. Chem. Pharm. Bull. 23: 2148-
2150.

Jennison, M. W., Newcomb, M. D. and Hend-
erson, R. 1955. Physiology of the wood-rotting

basidiomycetes. 1. Growth and nutrition in
submerged cultule in synthetic media. Mycol-
ogia 47(3): 275-304.

Kichiro, K. and Shinnosuke, M. 1996. Mycelial
growth of Pleurotus eryngii. Asian Interna-
tion Mycological Congress 96(AIMC 96) Proce-
edings: 83.

Kreisel, H. 1955. Die Phytopathogenen Gross-
pilze Deutschlands (Jena).

Kim, H. K., Park, J. S. Kim, Y. S. Cha, D. Y.
and Park, Y. H. 1988. Studies on the My-
celial Growth Conditions of Agrocybe aegerita.
Res. Rept. RDA 30(3): 141-150.

Liu, G. Bao, T. Niu, S. and Sung, Z. 1979. Some
pharmacological actions of the spores of Gano-
derma lucidum and the mycelium of Ganod-
erma capense(Lloyd) Teng cultivated by sub-
merged fermentation. Chin. Med. J. 92: 496-
500.

Park, W. M., Kim, G. H. and Hyeon, J. W. 1995.
New synthetic medium for growth of mycel-
ium of Pleurotus species. Kor. J. Mycol. 23(3):
275-283.

Rajarathnam, S. and Bano, Z. 1987. Pleurotus
mushrooms. Part 1 A. Morphology, Life cycle,
Taxonomy, Breeding and Cultivation. CRC
critical in Food science and Nutrition. 26(2):
157-222.

Sakamato, R., Nimi, T. and Takahash, S. 1978.
Effect of carbon and nitrogen sources on sub-
merged culture of edible Fungi. Agri. Chem.
Sci. Japan. 52: 75.

Stamets, P. 1993. Growing gourmet and medi-
cinal mushrooms. Ten Speed Press. Hong
Kong: 304-308.

Szklarz, G. D., Antibus, R. K., Sinsabaugh, R. L.
and Linkins, A. E. 1989. Production of Phen-
ol oxidases and Peroxidases by wood-rotting
Fungi. Mycologia. 81(2): 234-240.

Torev, A. 1969. Submerged culture of higher fun-
gi mycelium on an industrial scale. Mush. Sci.
VII: 585-589.

Vasilkov, G. and Vilay, B. 1955 . Abriss der geo-
graphischen Verbreitung der Hutpilze in der
Sowjetunion (Moskau-Leningrad).

Zadrazil, F. 1974. The Ecology and industrial
production of Pleurotus ostreatus, Pleurotus
florida, Pleurotus cornucopiae, and Pleurotus
eryngii. Mush. Sci. IX(Part 1): 621-652.



