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New synthetic medium for growth of mycelium of Pleurotus species

Won Mok Park, Gyun Hyun Kim and Jae Wook Hyeon
Department of Agricultural Biology, College of Natural Resources, Korvea University, 136-701, Korea

ABSTRACT: The nutritional requirements of mycelial growth for Pleurotus spp. were studied. As
the carbon sources, soluble starch and dextrin, nitrogen sources, arginine and ammonium tartrate,
and calcium sources, CaCO; enhanced mycelial growth. Optimum C/N ratio was 100 : 1. On the
base of results from the experiment on nutritional requirements, the following receipe is suggested
for growth of Pleurotus spp.; starch 15 g, arginine 3.484 g, ammonium tartrate 3.06 g, CaCO,
0.314 g, KH,PO, 8.138 g, K;HPO, 1.584 g, MgSO,-7TH,O 1.5 g for P. sgjor-caju and 2.5 g for
P. ostreatus. FeSO4-7TH,O 0.02 g, ZnSO4-TH,0O 0.03 g, MnSO,-7H,O 0.02 g, optimum pH 6.0.
This new synthetic medium is tentatively designated as Park’s medium.
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Table 1. Mycelial growth of Pleurotus ostreatus on
Macaya-Lizano agar medium with different
sources of carbon

Carbohydrate Diameter of Compactness
0.1M) colony (mm) of mycelium

Control 115+ 108 +
Salicin 15.0% 0.7 , ++4
Lactose 214103 ' +
Glycerol 223+ 04 ‘ +
Ribose 30.6x 0.9 | +
Mannose 39.7+12 ' +++
Arabinose 45.0% 04 ++
Cellobiose 45,6+ 2.0 I +++
Maltose 47906 | +
D-xylose 523+ 1.2 l ++
Adonitol 544+ 0.7 ‘ +
Fluctose 59.3+ 1.7 ‘ ot
Galactose 63.2% 0.6 l ++
Glucose 66.0+ 0.7 ‘ ++ 4
Mannitol 68.2+ 1.2 +
Sucrose 69.5% 1.1 l +++
Sorbitol 733+25 l +++
Dextrin® 762+ 1.9 | +++
Starcht 830+ 05 [ Y+t

AHEoR MAEL Y F7(28C, pH6.0)004
wfj eFste] w]mwal )

ESaEL R

£l &
FARE 5mm® AL Ay § 9748 PTA
]
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x| e A d3e BEested & FANTable 1),
glucose, sucrose, sorbitol, dextrin, starch H7}A|
o3t A Y D FA UEE HeFglon,
1% starch?} 7P g @A AR R A g
EE Yo 913, o}-&-2 dextrin, sorbitol, sucrose

Table 2. Mycelial growth of Pleurotus ostreatus on
Macaya-Lizano agar medium with different
sources of organic nitrogen

Amino acid Diameter of  Compactness
(20 mM) colony (mm) of mycelium
Control 524+12 ++
Phenylalanine 542+ 1.2 +
Valine 57.6+ 0.7 +
Glutamic acid 59.7+ 2.0 ++
Methionine 60.0+ 14 ++
Leucine 612+ 06 +
Alanine 62.7+ 0.7 ++
Glycine 63804 ++
Aspartic acid 64.0+ 0.7 ++
Serine 67.4+ 05 + 4+ +
Asparagine 68.0+ 0.7 l +++
Glutamine 764+ 0.5 +++
Arginine 82.0+ 1.0 l +++

Compactness of mycelium: +: thin, +-: medium,
+ -+ +: compact

3+ SD (5 replicates), "Dunkun grouping, ©15 g/liter
Culture was carried out at 28C for 9 days.

Compactness of mycelium: +: thin, ++: medium,
+ + +: compact

a1+ 8D (5 replicates), "Dunkun grouping

Culture was carried out at 28T for 9 days.



278 THE KOREAN JOURNAL OF MYCOLOGY, 23(3), 1995

Table 3. Mycelial growth of Pleurotus ostreatus on
Macaya-Lizano agar medium with different
sources of inorganic nitrogen.

Table 4. Mycelial growth of Pleurotus ostreatus on
Macaya-Lizano agar medium with different
sources and concentrations of calcium.

Inorganic Diameter of Compactness
nitrogens colony (mm) of mycelium
(20 mM)

Control BIL 1L P ++

Ammonium 225t 21 ++
acetate

Ammonium 230+19 +
oxalate

Ammonium 32.3+3.2 ++
phosphate

Sodium 4.7+ 17 ++
nitrate

Potassium 402+ 23 ‘ + +
nitrate

Ammonium 4261 4.0 ‘ +
molybdate

Ammonium 515+ 0.7 ++
bicarbonate l

Ammonium 59.0+ 1.7 . ++
nitrate

Ammonium 68.0+ 1.0 [ ++
sulfate

Ammonium 76.7x 0.6 l ++
tartrate

Compactness of mycelium: +: thin, + +: medium,
+ + +: compact

2+ SD (5 replicates), "Dunkun grouping

Culture was carried out at 28C for 9 days.
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Growth Diameter of colony (mm)
Conc.
X1/2 X1# X2
Source
Calcium carbonate 673 686 838 808
Calcium chloride 673 472 688 670
Calcium sulfate 67.3 683 752 744

aX1=Ca?"; 0.132 g/liter
Culture was carried out at 28T for 9 days.
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Fig. 1. Effect of magnessium sulphate concentration
on the mycelial growth of Pleurotus spp. Cul-
ture was carried out at 28C for 9 days. Bar
indicates standard deviation.
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Table 5. Effect of C/N ratio on mycelial growth of
Pleurotus spp.
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Fig. 2. Effect of metal ions on the mycelial growth
of Pleurotus spp. Culture was carried out at
28T for 9 days. Bar indicates standard devia-
tion.
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SO, 7TH,0= P. ostreatus 735~ 1.5 g/l A, P. sajor-
caju®l A= 25 g/l°ﬂ/‘1 TAF o] HxE
vebfigic}l. ZnSO,-7TH,0E  0.03 g/lell 4], FeSO,-
TH;02F MnSO,- TH.02 27} 0.02 g/lol A @A+ A
o] HAE Brh

ZA3KFig. 1, 2), Mg

C/N 8

A Al gk C/NE9 ke 7E3d 43
(Table 5), P. ostreatus= C/Ng 1001 A i‘*} "B
Aol HAYAE Bgoew P sajor-cajud] A=
/NE 3000014 @A Ao e & EM_»} C/
N& 100+ )27} Ex8kA edshch

MZR &4 uix|el =4
A3t Aol Ax2 Ed) 2 Table 67

e A

C/N Diameter of colony (mm)
ratio Pleurotus Pleurotus
ostreatus sajor caju
25 74.7+ 1.5 733131
50 75.0%+ 1.0 76.0% 0.0
100 88.0+ 2.8 847+ 12
300 64.0% 0.0 853t 15
600 643+ 25 706+ 1.2]

a4+ SD (5 replicates), "Dunkun grouping.
Culture was carried out at 28T for 9 days.

Table 6. Suggested composition of new synthetic
medium for supporting mycelial growth of
Pleurotus spp.

Chemicals Amounts
Starch 15¢g
CaCOs 0314 g
Arginine 3484 g
Ammonium tartrate 3.06 g
KH,PO, 8.138 g
K,HPO, 1.584 g
MgSO,-7H,0 15 g¥/25 g°
FeSO,-7H,0 002 g
ZnS0,+ 7TH;0 0.03 g
MnSO,-7H,0 002 g
Water 1 liter

“Concentration for mycelial growth of P. ostreatus.
®Concentration for mycelial growth of P. sajor-caju.

2 4 iAE 2AE ¢ A °)E Park

oA} eteie,

BRI 2t AL M H|Z

P. sajor-caju2] M2 FA )¢}
7)€k i) 7ke) 3R wiR A FAF A S 8] ZA(Table
7) 22 A wlx] 2 Park vl Ao X P. ostreatus
9D P sagjor-cajus= Z+ZF 733 mm, 79.7 mme} Ak
A4S 2ol Zet wiR B} e FAF AAE

P. ostreatus 2
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Table 7. Comparision of mycelial growth of Pleurotus
spp. on different media.

Table 9. Comparision of mycelial growth from tissue
culture on different media.

Diameter of mycelial growth (mm)

Diameter of mycelial growth

Media Media - -

P. ostreatus P. sajor-caju P. ostreatus P. sajor-caju
PARK 73.3% 3.5“|“ 79.7t 49 l PARK 73.8% 1.5*‘|b 882+ 16 ]
MLM 35.0+ 0.0 i 380+ 0.0 l MALT 65.8+ 1.8 81.2+58
Malt 433+ 81 493+ 21 I Czapeck 65.0+ 3.8 786+ 29 ’
YMA 437+ 31 423+25 l MLM 580+ 1.6 69.2+ 23 ‘
Yeast 430+ 1.0 303+ 7.6 ‘ PDA 56.8+ 3.2 61.2+ 10
Czapeck 51.0+ 1.7 490+ 17 | YMA 50.0+ 19 I 59.0+ 3.2 i
PDA 34.7+25 31.7+25 l Yeast 268+ 0.8 , 321+ 3.3 ,

2+ SD (5 replicates), "Dunkun grouping.

Media: PARK; PARK medium, MLM: Macaya-Lizano
medium, MALT; Malt extract agar, YMA; Yeast malt
extract agar, Yeast; Yeast extract agar, Czapeck; Cza-
peck agar, PDA; Potato dextrose agar.

Culture was carried out at 28T for 9 days.

Table 8. Dry weight of mycelium on different media.

Dry weight of mycelium (mg/m/)

Media

P. ostreatus P. sajor-caju
PARK 133+ 2.4a|b 173+ 14 |
MALT 7.7 1.6 9.7+ 1.6
Czapeck 6.8+ 1.6 82113
YMB 6.7+t 14 89+11
PDB 57t 14 73+12
MLM 53+ 17 l 6.8+ 2.7 )

Yeast 39+ 17 ' 42t21 |

2+ SD (3 replicates), *Dunkun grouping.

Media: PARK; PARK broth medium, MLM: Macaya-
Lizano broth medium, MALT; Malt extract broth,
YMB; Yeast malt extract broth, Yeast; Yeast extract
broth, Czapeck; Czapeck broth, PDB; Potato dextrose
broth.

Culture was carried out at 28T for 9 days.

Boglom, A wfFA] v =7t FAlzF vl A UTa-
ble 8) =&t Park wijX|oll A P. ostreatus L P. sajor-
cgju® FAHL zZ7 133mg/ml, 17.3 mg/m/E
71e} wix B} $-453F FAlg FULE Bl o)
#$A4€ Park #ix|7} zele] & A} wieke 98l
71&9] Zlel MiA R} S5 Wi gL AT 5

2+ 8D (5 replicates), "Dunkun grouping.

Media: PARK; PARK medium, MLM: Macaya-Lizano
medium, MALT; Malt extract agar, YMA; Yeast malt
extract agar, Yeast; Yeast extract agar, Czapeck; Cza-
peck agar, PDA; Potato dextrose agar.

Culture was carried out at 28T for 9 days.
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A FA ARl Age Hagdo2 F9HR ribose,
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F3ated om, 15 arginined| A M 53 FAF
AR g A HEE Jeldgich o= asparagine®]
TAF Aol 718 A ¥stchs Eger5(1974) ¥ 25
(1984) B 19} serineo] 71 AjtgE f7] AAslo]
2= Macaya-Lizano5(1974)8] ¥.3v¢} <Ixgch
Arginine-2 basic form2.& 7|2 %) amino
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£ 7] ALY dAF A Sl A g Aad
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monium tartrateol| A 3} & FAF AL Bgowm,
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Garraway5(1984)2] Asgtx dAs}gicl. o] &
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deaminate ¥ 4> 9] sulfur metabolism<& inter-
fere 3 754l o) 913, o)+ nitrate”} sulphite jon=}
FAF8}7) ook =3 Nicholas(1965)= F7] &
42415 ammonium nitrate2} ammonium sulfate %
ammonium chloride= Uubd o 2 v« ] AbE S o
o), AMYSHAIA A AR At o
slgl o}, B Aol 4 ammonium nitrate2} ammo-
nium sulfate H7}A] $5 FAF AAE Ho ot
zke] 7} slalont o= miA| A EAshe f71E 2
AEd ot FEe] AR ozl Antg
FA ) ZEdd £574, 59 P ostreatus 2 P.
sajor-caju?] AL Y7ol v A= Qg HESI] K
A7 CaCO; /& F=oll 353 F4F AL 24
ot Z4F 2840 dF-2A A48 2R A8y
= ZEEE TAF Aol oM AWk B faal
lipaseE &A43 A7+ 98-S grHCameron and
Lejohn, 1972; &, 1978; Wessel, 1965). Willis(1960)
£ Ca?*7} lipase structured <HA &t A7}z ¥.3
3kl 2w, Biers(1951)2 Ca?*ol| 28} trypsino] &
A8t Bl AR 2L 7Rt e s @43 oy B s}
i<t P. ostreatus R P. sajor-caju®) A+ ARl o
3 7] 79l 43¢ HEd Fat MgS0,-7H,0+&
P. ostreatus 73-%- 1.5 g/l A, P. sajor-cajus 79+
2.5 g/lo| A A AAe] HAE el A
stdar, FeSO, 7TH, 0= 0.06 g/l A, ZnSO,- 7TH,0,
MnSO, TH,0& 25 0.02 g/l A FAF A o] )
25 B
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o] & 27 AFHE-L WA Kol aleiA AL o
A} 9l AR AR cofactor Y-S jttHGarraway
and Evans, 1984; Grittin, 1981; Lilly, 1965). A+&3}
2 w2 27} o] &) FElE Ao A3}
o ik, ATPS A a4l dlas2 #g-Ee Ad
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