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Morphological Characterization and Culture Conditions of
A White Mutant of Ganoderma lucidum
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Abstract — A morphologically

different form of Ganoderma lucidum was isolated from a cultivator’s

farm, and its optimum growth conditions were determined. A major difference in their morphology
was color of fruit bodies. Fruit bodies of the mutant were white whereas those of normal Ganode-
rma lucidum were red. Spores of the mutant were global and mycelia were thin. Mycelial growth
of this white mutant was favorable on potato sucrose agar medium, and optimum pH of the medium
was 5.5. The mutant preferred carboxyl methyl cellulose and calcium nitrate [Ca(NO,).] as a
carbon and nitrogen sources, respectively. Nicotinic acid was a favorable vitamin source for growth
of the mutant. No significant differences were observed in utilization of inorganic salts.
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Table 1. Composition of media used in this experiment
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Media

Composition {(per liter)

Potato sucrose agar(PSA)

Potato dextrose agar(PDA)

Malt extract agar(MEA)
agar 20 g

Quercus extract agar(QEA)

Poplar extract agar(PEA)

Rice hran extract agar(RBEA)

Wheat bran extract agar(WBEA)

Mushroom complete medium(MCM)

potato 200 g, sucrose 20g, agar 20g
potato 200 g, dextrose 20g, agar 20 g
malt extract 20 g, dextrose 20 g, peptone 1g, MgSO,7H,0 0.5 g,

quercus sawdust 100 g, dextrose 20¢g, agar 20¢g

poplar sawdust 100 g, dextrose 20 g, agar 20 ¢

rice bran 30 g, agar 20 ¢

wheat bran 30g, agar 20 g

dextrose 20 g, peptone 2 g, veast extract 2 g MgS0,-7H.O 05 g,

KHEPO:; 0.46 £, KZHPOq 1 g, agar ZOg

Czapedox agar(CDA)
Spawn complex agar(SCA)
Oat meal agar(OMA)

dextrose 20 g MgS0,-7H,O 05g K.HPO, 1g, agar 20g
quercus sawdust 60 g, poplar sawdust 60 g, rice bran 20 g, agar 20 g
oat meal 30 g, agar 20g
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Fig. 1. Fruting feature of standard isolate (G4086) and white mutant (G4142) and microscopic structure (bars= 10

A, A": Fruit body, B, B’: Basidiospores C, C': Basidia, D, D': Generative and skeletal hyphae
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Fig. 2. Microscopic structures of mycelium on the arti-
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Table 2. Mycelial growth of Ganoederma Ilucidum on various culture media
;4086 G4142
Media
Substrate Aenal Morphology Substrate Aerial Morphology
Mycelium Mycelium of AM. Mycelium Mycelium of AM.
PSA 79.0" 78.0 CF 54.0 52.0 CF
PDA 20.0 17.1 CF 17.1 12.3 CF
MEA 34.0 33.0 CF 12.0 7.7 CF
CDA 17.1 1.7 LT 7.0 5.7 LT
MCA 22.7 21.1 CF 19.1 16.1 CF
RBEA 29.1 09.1 F 43.1 42.0 F
WBEA 64.1 63.7 F 56.0 55.7 K
OMA 67.0 66.7 F 61.3 61.0 T
QEA 66.7 64.7 F 54.0 50.0 F
PEA 64.7 62.1 T 42.0 40.7 LT
SCA 67.1 67.0 F 62.1 61.7 F

DDiameter of colony (mm)

2Morphology of aernial mycelium: CF: Compact fluffy, F: Fluffy, T: Tuft, LT: Loose tuft
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Fig. 3. Effect of pH on the mycelial growth of Ganode-
rma lucidum.
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Table 3. Effect of carbon sources on the mycelial gro-
wth of Ganoderma lucidum

Carbon sources’ (34086 (4142

Monosaccharide

Dextrose 41.49 42.5

Galactose 42.3 35.9

Mannose 45.0 35.2

Xylose 54.5 41.6
Disaccharide

Lactose 43.7 35.4

Maltose 49.9 34.6

Sucrose 46.7 39.3
Polysaccharide

CMCellulose 41.5 45.6

Starch 41.2 35.6
Alcohols

D-sorbitol 45.6 46.0

Manmtol 42,5 38.6
Control” 22.8 10,5

"Carbon sources are 2% contents with basal medium.
“Dryweight of mycelium (mg/20 m{/10 days)

9 Basal medium, control: K,;HPO, 1g, KH,PO; 046 g,

MgSQO,-7H.O 0.5 g, Peptone 10 g, H.O 1,000 m{, pH 6.0
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Table 4. Effect of various nitrogen sources on the my-
celial growth of Ganoderma lucidum

Nitrogen sources” (34086 (4142
Mineral salts
NH,C! 54.27 414
Ammonium
tartrate 49.0 356.8
NH/NO;4 73.0 35.8
NHH.PO, 45.1 344
(NH,)-HPO, 43.7 32.9
(NH.)eM o0,y 28.6 319
NaNO; 44.3 483
Ca(NO,), 69.5 61.8
KNO; 41.3 57.8
Organic N. C.
Casamino acid 64.2 40.2
Urea 42.2 46.2
Peptone 68.0 100.9
Amino acids
L-Aspartic acid 90.7 48.9
L-Glutamic acid 52.2 38.0
L-Tyrosine 48.5 38.2
L-Arginine 49.3 42.4
Control 42.5 444

UNitrgen sources are 0.04% contents with basal me-
dium but peptone. Peptone is 1% containts with basal
medium as nitrogen source.

2Dryweight of mycelium (mg/20 m//10 days)

Basal medium, control; K;HPO, 1g, KH,PO, 046¢,
MgSO0,-7H.O 0.5 g, Sucrose 20 g, H,O 1,000 m/, pH 6.0.
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Table 5. Effect of vitamins on the mycelial growth of
Ganoderma lucidum

Vitamins Vitamins 4086 (:4142
conc.{ppm)
[nositol 1 30,7V 23.9
Thiamine 1 22.6 36.5
Biotine 1 32.1 28.2
Nicotinic acid i 23.6 42.1
Folic acid 1 33.8 35.7
a-Aminobenzonic actd 1 295 27.1
Pantothenic acid 1 38.3 32.8
Pyridoxin 1 26.3 36.4
Riboflavin 6.25 22.6 24.8
Control 29.5 27.1

"Dryweight of myce mm(mg/’EO ml/lz dd\,s:,)
9 Basal medium, control: K.HPQ, 1¢, KH.PO, 046g,
MgS0,-7H,O 05¢g, H,O 1/, pH 6.0
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35

30| -
25 ;
20
15
10|

Dryweight of mycelium
(my/20 m{/12 days)

D L. L L

MeSO-7THO| - - - = = e - -
CallTHO | - = - e = e e ==
7080 TH,O| -« o« - e - e =
MnSO.-7H.0| - - - - o . = - = -

FeSO, S

+: Treated —: Non-treated

Fig. 4. Effect of inorganic salts on the mycelial growth
of Ganoderma Iucidum.
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