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The effects of edible fruiting of Basidiomycetes on growth of Saccharomyces cerevisiae and

other yeast strains ivere examined. The growth rates were significantly increased in the presence

offruiting bodies but there was no significant difference growth yield between cultures with and

withoutfruiting bodies. Growth rates ofyeast cells were promoted in both synthetic and natural

media.
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INTRODUCTION

Nearly 2000 mushroom species belonging to the class

Basidiomycetes are edible, but only a few are consumed

and cultivated on a large scale1 6. We have investigated

new ways of utilizing edible fruiting bodies of

Basidiomycetes, including brewing alcoholic drinks with

a fruiting body flavour have been investigated. Alcohol

production by the yeast Saccharomyces cerevisiae is

markedly increased in medium supplemented with

fruiting bodies. Tokumitsu et al. reported that addition

of edible mushroom Grifola frondosa to white bread

dough affected gas production by baker's yeast9. A

factor which promotes growth of yeast cells was isolated

from Chlorella by Kanno et <j/.8. However, there have been

no reports of isolation of a growth-promoting factor

from fruiting bodies of Basidiomycetes. The present report

describes the positive impact of fruiting bodies of

Basitiionnfcetes on growth of yeast cells.

MATERIALS AND METHODS

Yeast strains

The following yeast strains were used in this study:

Kluyveromyces marxianus 1FO 0288, Saccliaromyces bayamts

IFO 0215, Saccharomyces cerevisiae IFO0224, Saccharomyces

cerevisiae IFO 2377, and Scln'zosacchanmtyces pombe 1FO

0342. All strains were purchased from IFO (Institute for

Fermentation Osaka, Japan).

Edible mushrooms

The following mushrooms were used in this study:

Agaricus arvensis, Elammulina velutipes, Grifola frondosa,

'CorrcsfWiiiing author

Lentinns edodes, Liiophyllum ulmarinum and Poliola nameko.

All mushrooms were purchased from a local market.

Mushrooms were freeze-dried after being cut into pieces

about 1 cm in length.

Media for yeast

Malt extract-yeast extract medium (MY medium; 2%

glucose, 0.3% malt extract, 0.3"/.. yeast extract, 0.5%

polypepton) was used for preculture. The synthetic

medium7 (see Table 1), malt extract-yeast extract-sucrose

medium (MYS medium; 2% sucrose, 0.3% malt extract,

0.5% polypeptone, 0.3% yeast extract) and yeast extract-

polypeptone-sucrose medium (YPS medium; 2% sucrose,

1% yeast extract, 2% polypeptone) were used for growth

tests. All chemicals were purchased from Wako Pure

Chemical Industries, Ltd. (Osaka, Japan).

Analysis

Viable cell number was determined using a

hemocytometer, after staining with methylene blue.

Growth was monitored by measuring absorbance at

660 nrn.

Culturing procedure for growth test

To investigate the effect of fruiting bodies on growth,

a growth test was performed as follows. One loopful of

yeast cells was inoculated into 100 ml of MY medium (in

a 300-ml Erlenmeyer flask), and incubated on a rotary

shaker at 180 rpm at 30°C. Twenty-four hours later,

20 ml of the culture was transferred into 400 ml of

synthetic medium (in a 500-ml Erlenmeyer flask) and

statically incubated at 30°C for 18h. Viable cells were then

inoculated into 300 ml of medium (in a 500-ml narrow-

mouth reagent bottle with an air duct), at a density of

50 cells/ml, and statically cultured.
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TABLE I. Composition of synthetic medium used for growth

tests.

Components Amount per litre

Carbon source

Sucrose 20 g

Nitrogen source

Ammonium citrate, Tribasic 10 g

Vitamins

Thiamine hydrochloride 10 mg

Riboflavin 2 mg

Pyridoxine hydrochloride 1 mg

Nicotinamide 6 mg

Calcium pantothenate 10 mg

Biotin 40 ug

Folic acid 40 ug

p- Aminobenzoic acid 1 mg

Inositol 100 mg

Organic bases

Adenine sulphate 10 mg

Guanine hydrochloride 10 mg

Uracil 10 mg

Xanthine 10 mg

Salts

Potassium phosphate, Monobasic 2.2 g

Potassium chloride 1.7 g

Calcium chloride 250 mg

Magnesium sulphate 500 mg

Ferric chloride 10 mg

Manganese sulphate 10 mg

Zinc sulphate 10 mg

Copper sulphate 1 mg

Boric acid 100 ug

Sodium molybdate 100 ug

Potassium citrate, Monohydrate 4 g

Citric acid 0.8 g

RESULTS AND DISCUSSION

Effect of fruiting bodies on growth of Saccharomyces

cerevisiae IFO 2377

The first experiment was designed to compare the

effects of fruiting bodies of several edible species of

Basidionnjcetes on growth of yeast cells. The sake yeast

Saccharomyces cerevisiae IFO 2377 was inoculated into

300 ml of synthetic medium, with or without 600 mg of

freeze-dried fruiting bodies of Basidiomycetes (in a 500-ml

narrow-mouth reagent bottle with an air duct). The media

were sterilized by autoclaving at 110°C for 20 min.

Figure 1 shows that the growth rate of strain 2377 was

increased in the presence of 6 species of fruiting bodies.

However, growth yield did not differ significantly. In

order to examine whether this promotive effect on growth

is unique to mushrooms, the effects of the following

vegetables on yeast growth: carrot, broccoli, cabbage,

pumpkin, potato, onion, green bean sprout and radish

were examined but no vegetable elicited similar effects.

<

FIG. I. Effect of fruiting body on the growth of Saccharomyces

cerevisiae IFO 2377. Symbols: £, control; A, Agaricus anviisis;
), Elammulina velulipes; 0, Crifolafrondosa: +, Lentinus edodes;

, Lyofihyllum ulimiriiiiini; A, Pholiota namcko.

Effect of concentration of fruiting bodies on growth of

S. cerevisiae IFO 2377

To examine the relationship between the concentration

of fruiting bodies of Basidioim/cetes and cell growth, S.

cerevisiae IFO 2377 was statically cultivated in 300 ml

of synthetic medium with freeze-dried fruiting bodies

(0-2 mg/ml), at 30°C for 30h. The mushroom species

used for this growth test was Elammulina velutipes, which

is available year-round at a local market. Figure 2 shows

that growth increased in a manner indicating dependence

on the concentration of fruiting bodies of Basidiomyceles,

but the dependence was not linear. The promotive effect

was maximal at concentrations of about 1 mg/ml. At

concentrations of fruiting bodies above 2 mg/ml, increased

concentration did not result in greater growth.
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FIG. 2. Effect of concentration of fruiting body of Elammulina

veluh'pes on growth of Saccharomyces cerevisiae IFO 2377. Strain

IFO 2377 was statically cultivated in 300 ml of synthetic medium

in a 500 ml-narrow mouth reagent bottle at 30°C.

Effects of fruiting bodies on growth of four yeast

strains

The effects of fruiting bodies of Elainniiilina velutipes on

the following yeast strains: Klui/veivinyces marxiamis IFO
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