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Nutritional Requirement for Mycelial
Growth and Fruit-body Formation in

Flammulina velutipes
Yutaka KITAMOTO*, Tatsuo MURATA* ,

Atsushi KOBAYASHI* and Yoshio ICHIKAWA*

The nutritional requirement for mycelial growth and fruit-body formation of
a colony of Flammulina velutipes was investigated by using a chemically
defined basal medium.

A wide range of carbohydrates was utilized as carbon sources in medium
which supported growth and fruiting of this fungus. Trehalose was especially
good carbon source for mycelial growth, whereas mannose or glucose was
superior to the former substrate for fruiting. Ammonium salt was a poor
nitrogen source for mycelial growth and suppressed fruiting. On the other
hand, peptone, soytone, meat extracts and the amino acids mixture of the
basal medium were acceptable nitrogen sources for the growth and fruiting.
The fungus did not grow in the absence of thiamine. Each of the other
vitamins and nucleic acid bases composed of the basal medium did not
produce a significant effect on the growth and fruiting, although the
application of the mixtures of those growth factors increased fruit-body
yields effectively. The addition of potato or onion extracts into the basal
medium remarkably enhanced mycelial growth and increased the yield of
fruit-bodies by three or four times as compared with those produced in
the basal synthetic medium.
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Table 1. Basal medium for mycelial growth and fruiting
of Flammulina velutipes.

Glucose 20.0g Inhositol 2.5 mg
Nicotinamide 0.2
Glycine 0.05 Riboflavin 0.2
Alanine 0.40 Pyridoxine + HC1 0.1
Valine 0.07 Folic acid 0.1
Leucine 0.12 Biotin 0.1
Isoleucine 0.06 Cyanocobalamin 0.1
Phenylalanine 0.10 Orotic acid 0.2
Tyrosine 0.04 Thiamine - HCI 0.2
Serine 0.25
Threonine 0.30 KH:PO. 1.0 g
Proline 0.06 MgS04-7H:0 0.3
Cystein® HCI 0.08 CaClz- 2H:0 0.1
Methionine 0.02 NaCl 0.05
Aspartic acid 0.30
Glutamic acid 0.50  ZnS04-7H:0 0.2 mg
Arginine - HCI 0.40  FeSO.-7H:20 0.2
Histidine - HC1 0.14  CuS0.:5H:0 0.1
Lysine - HCI 0.30 MnSOs-5H:0 0.1
Adenine + HC! 5.0mg
Guanine - HCI 5.0
Cytosine - HC1 2.0
Thymine 2.0
Uracil 2.0 (pH was adjusted to 5.8-6.0.)
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Fig.1. Mycelial growth of Flammulina
velutipes in the basal and natural

. media.
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Fig. 3. Effect of various nitrogen sources
on mycelial growth in Flammulina
velutipes.,

« The nitrogen source concentration
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Fig. 4. Effect of different thiamine
concentrations on mycelial
growth in Flammulina velutipes.



38 dtx & -

SOEERFH#RAL TRMT 2 &, B#H TL3E, #
% TLSfEUE AL 720 W% ORAW % FEH IR
U7 E B A S S5 1T THINL 24, KRS0
He I R RE Y S » Tz (Fig. 5),

Thiamine
*Adenine
+Guanine
+*Cytosine
+*Thymine
+Uracil
+Orotic acid
+Base mixtures
+Nicotinamide .
+Pyridoxine
+Pantothenic acid
+Biotin
+Folic acid
+Cyanocobalamin
+Riboflavin
+Inositol

+Vitamin mixtures}

+Nuclegtide Bases
and Vitamins

without Thiamine

FEZE -

0 10 20 30
Dry weight (mg/flask)
Fig.5. Effect of addition of various
growth factors into the basal .
medium on mycelial growth in
Flammulina velutipes.
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Fig. 6. Effect of different concentrations
of inorganic macroelements on
mycelial growth in Flammulina

velutipes.
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Fig. 7. Effect of various organic acids
on mycelial growth in Flymmulina
‘velutipes.
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Fig. 9. Effect of various carbon sources
on growth and fruiting of Flafmmulina
velutipes.
The carbon source concentration was
20.0g/4.
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Fig. 10. Effect of various nitrogen sources

[

on growth and fruiting of Flammulina
Velutipes. ‘

M : fruiting bodies, [ :mycelium.
* I Nitrogen concentration was 0.32gN/Z.
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Fig. 11. Effect of various nucleotide bases
on growth of fruiting of Flammulina
velutipes.

Each of the nucleic acid base

was omitted from the basal medium.
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Fig. 12. Effect of addition of various

natural extracts into the basal medium

on growth and fruiting of

Flammulina velutipes. The extract
prepared with 100g of onion or
400g of potato was added into 1
Liter of the basal medium.

I  Fruiting bodies. [___]: Mycelium.
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