Description
Title of Invention: CULTURE MEDI UM FUNGUS BED, BAGGED FUNGUS
BED, CULTURE MEDIUM  MANUFACTURI NG  METHOD, FUNGUS BED

MANUFACTURI NG METHOD, BAGGED FUNGUS BED MANUFACTURI NG METHOD

Technical Field

[ 0001] The present invention relates to a culture nediumto
be used for fungal bed cultivation, a fungal bed including the
cul ture nmediuminocul ated with an inoculumof a nushroom and a
bagged fungal bed including the fungal bed acconmmodated i n a bag,

and to nethods of producing those.

Background Art

[ 0002] As a net hod of cultivating a nushroom there is known
fungal bed cultivation. |In the fungal bed cultivation, a culture
medi um usi ng a fungal bed including a wood substrate inocul ated
with an i noculumof a nmushroomis mainly used. Hitherto, as the
fungal bed to be used for the fungal bed cultivation, there has
been known a bagged fungal bed including a fungal bed, which
includes a culture nedium inoculated with an inoculum of a
mushroom accommodated in a film bag having fine perforations

(Patent Literature 1).
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[ 0003] [PTL 1] JP 2016- 041027 A

Summary of I nvention

Techni cal Probl em

[ 0004] The above-nentioned fil mbag has fornmed therein fine
perforations, and when the fungal bed is poorly nade, the funga
bed sonetinmes has a fungus (nol d) other than a nmushroomoccurri ng
therein owing to mcroorganisns invading through the fine
perforations.

[ 0005] The present invention has been nade in view of such
ci rcunstances, and an object to be achieved by the present
invention is to provide a culture nediumthat is less liable to
have nol d occurring therein, a fungal bed including the culture
medi umi nocul ated with an i nocul umof a nushroom a bagged funga
bed including the fungal bed accommobdated in a film bag, and

nmet hods of producing those.

Sol ution to Probl em
[ 0006] [ Cul ture Mediuni

A culture nmedium according to the present invention
contains at | east one or two or nore of a Bacillus sp. bacterium
an BEwi ngella sp. bacterium and a Pseudononas sp. bacterium A
nmet hod of producing the culture medi umaccording to the present
invention is not particularly limted, and for exanple, the

cul ture medi ummay be produced by: a method i nvol ving sterilizing



a culture nmedium prepared by a related-art nethod, and then
adding one or tw or nore of a Bacillus sp. bacterium an
Ewi ngella sp. bacterium and a Pseudononas sp. bacterium a
nmet hod i nvol ving producing the culture nedium through use of a
raw material containing one or two or nore of a Bacillus sp
bacterium an Ew ngella sp. bacterium and a Pseudonbnas sp
bacterium or a culture nedium production nethod according to
the present invention to be described | ater.

[ 0007] [ Fungal Bed]

A fungal bed according to the present invention includes
t he above-nentioned culture medi um inoculated with an inocul um
of a mushroom
[ 0008] [ Bagged Fungal Bed]

A bagged fungal bed according to the present invention
i ncl udes the above-nentioned fungal bed acconmopdated in a film
bag having a plurality of fine perforations.

[ 0009] [ Cul ture Medi um Production net hod]

A cul ture nedi umproduction nmet hod according to the present
invention is a nethod i ncluding the steps of: heating a substrate
in a storage container; and supplying air into the storage
container. In this nethod, for exanple, the substrate in the
storage container is heated to kill fungi, mcroorganisns that
are not thernmophilic (hereinafter referred to as "non-
thernmophilic") (hereinafter referred to as "non-thernophilic

m croorgani snms"), and m croorgani sns that are non-heat -resi st ant



(hereinafter referred to as "non-heat-resistant m croorgani sns"),
which are contained in the substrate in the storage contai ner,
and then air (preferably cool air) is supplied into the storage
container to cool the substrate while mcroorganisns that are
t hernophilic (hereinafter referred to as "thernophilic
m croorgani snms") and microorganisns that are heat-resistant
(hereinafter referred to as "heat-resistant m croorgani sns") are
allowed to remain, to thereby provide a culture nedium The
culture medium production method according to the present
i nvention may preferably produce a cul ture nedi um containi ng at
| east one or two or nore of a Bacillus sp. bacterium an
Ew ngel l a sp. bacterium and a Pseudononas sp. bacterium but is
not limted thereto.

[ 0010] [ Fungal Bed Production Met hod]

A fungal bed production nethod according to the present
invention is a nethod of producing a fungal bed, including
i noculating a culture nmedium which is produced by the above-
menti oned cul ture nedi um producti on nmethod, with an i nocul um of
a mushroom
[ 0011] [ Bagged Fungal Bed Production Met hod]

A nmet hod of produci ng a bagged fungal bed according to the
present invention is a nmethod of produci ng a bagged fungal bed,
i ncl udi ng accommodating a fungal bed, which is produced by the
above-nenti oned fungal bed production nethod, in a film bag

having a plurality of fine perforations.



Advant ageous Effects of Invention

[ 0012] The culture nmedium of the present invention is
excellent in resistance to external contam nation and to an
environnent, and is less |iable to have a fungus such as a nold
occurring therein. The fungal bed and the bagged fungal bed
each using the culture nmediumof the present invention also have
simlar effects. The fungal bed production nmethod and t he bagged
fungal bed production nethod each using the culture nmedium
production nethod of the present invention also have simlar

ef fects.

Brief Description of Draw ngs
[ 0013] FIG 1 is an explanatory view for illustrating an
exanpl e of a bagged fungal bed of the present invention.
FIG 2 is a flowhart for illustrating an exanple of a
bagged fungal bed production nethod of the present invention.
FIG 3 is an explanatory view for illustrating an exanple
of an apparatus to be used for the bagged fungal bed production
nmet hod and the Iike of the present invention.
FIG 4 is an explanatory view of an indoor environnment
control systemillustrated in FIG 3 as viewed froma | eft side.
FIG 5 is an explanatory view of the indoor environment
control systemillustrated in FIG 4 as viewed from a planar

si de.



FIG 6 includes contrasting photographs of a sterilized
fungal bed and a fungal bed of the present invention.

FIG 7 includes contrasting photographs of the sterilized
fungal bed and the fungal bed of the present invention.

FIG 8 includes photographs of the sterilized fungal bed
on the 17th day of culture.

FI G 9 includes photographs show ng the results of a growth
test.

FIG 10 is a bacterial flora analysis flow

FIG 11 is a stacked bar graph for conparing bacteri al
flora distributions.

FIG 12 is a bar graph showing the distribution of
Pseudononas fl uorescens.

FIG 13 is a bar graph show ng the distribution of Bacill us
gi nsengi hum .

FIG 14 is a bar graph showing the distribution of

Ew ngel | a aneri cana.

Descri ption of Enbodi nents
[ 0014] (Enmbodi nents of Culture Medium Fungal Bed, and
Bagged Fungal Bed)

Exanpl es of a culture nmedium a fungal bed, and a bagged
fungal bed according to enbodi nents of the present invention are
described with reference to the drawings. A bagged fungal bed

lillustrated in FIG 1 as an exanple includes a filmbag 2 and



a fungal bed 3 accommobdated therein. The filmbag 2 having the
fungal bed 3 accommopdated therein is sealed by thermal welding
or the Iike.

[ 0015] The filmbag 2 of this enbodi ment has a plurality of
fine perforations 2a. The fine perforations 2a are perforations
for supplying air to the fungal bed. The size of each of the
fine perforations 2a forned in the filmbag 2 is preferably set
to a diameter of from about 0.1 mm to about 1 um. However, the
fine perforations 2a may be |l arger or smaller than the foregoing.
[ 0016] In this enbodi nent, a case in which, as the fil mbag
2, a black filmbag 2 nmade of polyethylene is used is taken as
an exanple. However, the filmbag 2 may be nmade of a materia
ot her than polyethylene, such as a biodegradable naterial or
pol ypropyl ene. A bag suited for the kind and characteristics of
a mushroomis preferably used for the filmbag 2. For exanple,
when the nmushroomis of a kind that requires exposure to |ight
during culture, a transparent bag is preferably used, and when
the mushroomis of a kind whose culture is conpleted in a dark
pl ace alone, a bag of a color having a |ight-Dblocking property
(property of blocking light) or a color having a |ight-absorbing
property (property of absorbing light), such as brown or dark
blue, is preferably used.

[ 0017] The fungal bed 3 is a fernented fungal bed incl uding
an anaerobically fernmented and aerobically fernmented culture

medi um i nocul ated with an inoculum of a nmushroom The funga



bed 3 according to this enbodinment is a product obtained by:
stirring a substrate having added thereto water in a storage
container 11 (FIG 3 to FIG 5) having its tenperature
controll ed; and i nocul ating the thus anaerobically fernented and
aerobically fernmented culture nmedium with an inoculum of a
mushr oom

[ 0018] For exanple, a non-wood agricultural by-product is
preferably used for the substrate. Exanples of the "non-wood
agricultural by-product” as referred to herein include cotton
hul I s, beet pul p, corncob, rice straw, peanut hulls, rice hulls,
and wheat chaff. However, the substrate may be other than the
f or egoi ng.

[ 0019] In this enbodi nent, the culture nmediumis inocul ated
with, as the inoculum an inoculum of Pleurotus ostreatus. The
i nocul um may be an inoculum of a nmushroom ot her than Pl eurotus
ostreatus, such as shiitake, maitake, shineji, nanmeko, enokitake,
or Pleurotus eryngii, but is suitably an inoculumof a nushroom
(wood- decay fungus) other than a nycorrhizal fungus. However,
in this technol ogy, a conceivabl e nmechani sm by which the effect
of the present invention is exhibited is that a mcroflora
existing in nature (mainly soil) and conponents produced t hrough
fermentation by the mcroflora contribute to the growh of the
mushr oom f ungus, and hence the inocul um may be of a mushroom of
a nmycorrhizal fungus, such as matsutake, Suillus bovinus,

Rhi zopogon roseolus, a truffle, or Lyophyllum shingeji.



[ 0020] The inoculation with the inoculumis performed in
the sanme storage container 11 as the storage container 11 used
for the production of the culture nedium Specifically, the
culture mediumin the storage container 11 is cooled, and then
i noculated with a predeterm ned anount of the inoculum The
cul ture nediuminocul ated with the inoculumis stirred and m xed
in the storage container 11.

[ 0021] The finished culture nedium and fungal bed each
preferably contain at | east one or two or nore of a Bacillus sp.
bacterium an Ew ngella sp. bacterium and a Pseudononas sp.
bacterium which are not contained in a related-art culture
medi um or fungal bed.

[ 0022] Exanples of the Bacillus sp. bacterium include
Baci | | us gi nsengi hum , Bacillus sp. YX, and Bacillus cereus, an
exanple of the Ewi ngella sp. bacteriumis Ew ngella anericana,
and an exanple of the Pseudonobnas sp. bacteriumis Pseudonobnas
fl uorescens.

[ 0023] The Bacillus sp. bacterium the Ew ngella sp.
bacterium the Pseudononas sp. bacterium or the like in the
present invention may be added, or a bacteriumadhering to a raw
material may be utilized.

[ 0024] The culture nmedium the fungal bed, and the bagged
fungal bed of the present invention are each inproved in
resi stance to external contam nation and to an environnent, and

the fungal bed is less liable to have a fungus such as a nold



occurring therein both during culture and after the conpletion
of culture. A concei vabl e nmechanism by which such effect is
obtained is, for exanple, as follows: the action of the Bacillus
sp. bacterium the Ewi ngella sp. bacterium or the Pseudonobnas
sp. bacterium causes the mcroflora in the culture nedium and
particularly the mushroom fungus and the like to preferentially
proliferate.

[ 0025] (Enbodi nents of Culture Medium Production Method
Fungal Bed Production Method, and Bagged Fungal Bed Production
Met hod)

Next, exanples of a culture nedium production nethod, a
fungal bed production nethod, and a bagged fungal bed production
nmet hod according to enbodinments of the present invention are
described with reference to the draw ngs. Here, a nethod of
produci ng the bagged fungal bed illustrated in FIG 1 is taken
as an exanple. In the bagged fungal bed production nethod
according to this enbodinent, as illustrated in FIG 2, the
bagged fungal bed i s produced t hrough a cul ture nmedi umproduction
step S1, an inoculation step S2, a bag-packing step S3, and a
culture step $4.

[ 0026] The bagged fungal bed production nethod according to
this enbodi nent nay be carried out, for exanple, using such a
fermented fungal bed production mxer (fungal bed production
device) 10 illustrated in FIG 3 to FIG 5. In FIG 3 to FIG

5, reference nuneral 11 denotes a storage container, 12 denotes
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heati ng nmeans, 13 denotes stirring nmeans, 14 denotes air bl ow ng
neans, 15 denotes a tenperature sensor, 16 denotes a controller,
and 17 denotes a rack. The fungal bed production device 10 is
installed in a small room 20 partitioned into a clean area 21
and an uncl ean area 22.

[ 0027] The culture nedium production step S1 is a step of
produci ng a culture nmedium serving as the base of a fungal bed.
In this step, a substrate and water (including hot water. The
sane applies hereinafter.) are | oaded into the storage contai ner
11, and the substrate and the like are stirred by the stirring
nmeans 13 to produce a culture medium Through this step, an
anaerobically fernmented or aerobically fernmented cul ture medi um
is finished.

[ 0028] The above-nentioned cotton hulls, beet pul p, corncob,
rice straw, peanut hulls, wheat chaff, or the |like nay be used
for the substrate. The culture nedium contains one or two or
nore of a Bacillus sp. bacterium an Ew ngella sp. bacterium
and a Pseudononas sp. bacterium which are not contained in a
rel ated-art culture nedi um

[ 0029] This step is performed while the substrate in the
storage container 11 is heated, for exanple, while the substrate
Is heated to such a tenperature that fungi, non-thernophilic
m croor gani snms, and non- heat-resi stant m croorgani sns cont ai ned
in the substrate are killed. The heating of the substrate nay

be perforned by any of various nethods, but in this enbodi nent,
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a case in which a substrate having added thereto water in the
storage container 11 is heated by the heating neans 12 (pl anar
heater) is taken as an exanple. \Wen heating is perfornmed by
this nmethod, water contained in the substrate in the storage
container 11 is vaporized to generate water vapor in the storage
contai ner 11. The water vapor heats the substrate in the storage
container 11, and the heat kills fungi, non-thernophilic
m croor gani snms, and non- heat-resi stant m croorgani sns.

[ 0030] Tenperatures at which fungi, non-t hernophilic
m croor gani snms, and non-heat-resi stant m croorgani sns are killed
are said to be generally from about 75°C to about 85°C, though
varyi ng depending on their kinds. Accordingly, inthis step, it
is appropriate to performthe heating to from 75°C to 85°C, at
whi ch fungi and non-thernophilic mcroorganisns are killed,
preferably about 90°C, nore preferably about 100°C.

[ 0031] The heated culture nmediumis cool ed after the passage
of a period (keeping tinme) for which its tenperature is
mai nt ai ned. Speci fically, air, preferably cool air,
specifically cool air at 30°C or less (e.g., 20°C or |ess or
10°C or less) may be supplied into the storage container 11 from
the air blowing neans 14 to cool the culture nedium with the
cool air to a predeterm ned tenperature. The cool air is
i ntroduced through a cool air inlet 11f arranged on the storage
container 11, and is discharged through a cool air outlet 11g.

The culture nmedium is preferably cooled to a tenperature

12



appropriate for the culture of the fungus body of a nmushroom

The cooling is perforned while the culture nmediumin the storage
container 11 is stirred by the stirring neans 13.

[ 0032] The inocul ation step S2 is a step of inoculating the
culture nmedium which has been produced in the culture nmedi um
production step S1, with an inoculum In this step, the inoculum
is loaded into the storage container 11, and the culture nmedi um
| oaded with the inoculumis stirred again. For the inoculum

there may be used an inocul umof Pleurotus ostreatus as well as
a nmushroom such as shiitake, maitake, Hypsizygus marnoreus,

naneko, enokitake, Pleurotus eryngii, matsutake, Suillus bovinus,
Rhi zopogon roseolus, a truffle, or Lyophyllum shineji. Through
this step, a fernmented fungal bed is finished.

[ 0033] The fungal bed preferably contains one or two or

nore of a Bacillus sp. bacterium an Ew ngella sp. bacterium

and a Pseudononas sp. bacterium which are not contained in a
rel ated-art fungal bed. The Bacillus sp. bacterium the
Ewi ngella sp. bacterium and the Pseudononas sp. bacterium
enconpass those described in the enbodinents of the culture
medi um the fungal bed, and the bagged fungal bed. In addition
to the foregoing, the fungal bed contains a m croflora including,

for exanpl e, vari ous heat-resistant m croorgani sns  and
t her nophi li c m croorgani sns.

[ 0034] The bag-packing step S3 is a step of packing the

fermented fungal bed, which has been finished through the

13



i nocul ation step S2, into the film bag 2. In this step, the
fermented fungal bed, which has been finished through the
i nocul ation step S2, is taken out of a fungal bed outlet 11c of
the storage container 11, and is accommobdated in the fil mbag 2.
The fil mbag having the fernented fungal bed accommbdat ed t herein
is sealed by thermal welding or the Iike. The above-nentioned
bag having the fine perforations 2a, specifically, for exanple,
a colored or colorless and transparent bag suited for the kind
and characteristics of the nushroomnay be used for the filmbag
2. The bag-packing may be perforned using an apparatus (not
shown), or may be perfornmed manual ly.

[ 0035] The culture step S4 is a step of culturing the fungus
body i n the bagged fungal bed 1, which has been finished through
t he bag-packing step S3. In this step, the finished bagged
fungal bed 1 is transferred to a culture chanmber (not shown)
having, for exanple, its tenperature and humdity controll ed,
and hyphae in the bagged fungal bed 1 are grown and nmatured in
t he cul ture chanber

[ 0036] The bagged fungal bed production nmethod described
herein is nerely an exanple, and the culture medi um production
net hod, the fungal bed production nethod, and the bagged funga
bed production nmethod of the present invention may also be
carried out by other nethods.

[0037] <Exanpl e 1>

A conparative test was perforned between a fungal bed
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produced by a related-art fungal bed production nethod
(hereinafter referred to as "sterilized fungal bed") and a funga
bed produced by the fungal bed production nethod of the present
i nvention (hereinafter referred to as "fungal bed of the present
i nvention"). The overview and results of the conparative test
are as descri bed bel ow.
[ 0038] [ Overvi ew of Conparative Test]
(1) Production of Sterilized Fungal Bed

la. A substrate and hot water |oaded into a bucket were
kneaded t o produce a culture nmedium The substrate and hot water
used are the sane as the substrate and hot water of the funga
bed of the present invention of (2) to be described later.

1b. The cul ture nmedi um produced in la above was placed in
a bottle for an inoculumand was sterilized in an autoclave for
6 hours, and then the sterilized culture nediumwas cooled in a
cl ean booth while being hernetically seal ed.

1c. The culture nediumcooled in 1b above was transferred
to the filmbag 2 having the fine perforations 2a and was then
I nocul ated with an inoculum of Pleurotus ostreatus in the film
bag 2, and the contents were m xed to produce a sterilized fungal
bed. The film bag 2 having the sterilized fungal bed
accommodated therein was sealed by thermal welding. The
operation described here was also perfornmed in the above-
menti oned cl ean boot h.

(2) Production of Fungal Bed of the Present Invention

15



2a. A culture nmedium was produced by the culture nmedium
production nmethod of the present invention. Specifically, a
substrate and hot water were |oaded into the storage container
11, and the substrate and the like were stirred by the stirring
means 13 to produce the culture nedium For the substrate and
the hot water, the sane ones as in the sterilized fungal bed of
(1) in the foregoing were used.

2b. The substrate and the hot water in the storage
container 11 were heated by the heating neans 12, and were
stirred at a certain speed by the stirring neans 13 so that a
tenperature was applied to unforned organic matter as uniformy
as possible. After the stirring, the tenperature of the
substrate was nmaintained for a certain period of time, followed
by cooling in the sanme storage container 11 as that at the tine
of the production of the culture nedium Specifically, cool air
was supplied into the storage container 11 fromthe air bl ow ng
means 14, and the cul ture nedium was cooled with the cool air.

2c. The cooled culture nmediumin the storage container 11
was i nocul ated wth an i nocul umof Pleurotus ostreatus, and then
the culture nedium after the inoculation was stirred by the
stirring neans 13 to produce the fungal bed of the present
I nventi on.

2d. The produced fungal bed of the present invention was
accommodated in the filmbag 2 having the fine perforations 2a,

and the filmbag 2 after the accommodati on was seal ed by t her mal
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wel di ng. The operation described here was performed in the
above- nenti oned cl ean boot h.
(3) Culture

The sterilized fungal bed and the fungal bed of the present
I nvention prepared in (1) and (2) in the foregoing were cul tured
under identical conditions.
[ 0039] [ Results of Conparative Test]

The results of this conparative test are showmn in FIG 6
to FIG 8.
[ 0040] FIG 6 includes contrasting photographs of the
sterilized fungal bed and the fungal bed of the present invention,
in which the uppernost row shows photographs on the 3rd day of
culture, the second row shows photographs on the 7th day of
culture, the third row shows photographs on the 15th day of
culture, and the | owernost row shows phot ographs on the 17t h day
of culture.
[ 0041] FIG 7 includes contrasting photographs of the
sterilized fungal bed and the fungal bed of the present invention,
i n which the uppernost row shows phot ographs on the 18th day of
culture, the second row shows photographs on the 19th day of
culture, the third row shows photographs on the 20th day of
culture, and the | owernost row shows phot ographs on the 21st day
of culture.
[ 0042] FIG 8 includes photographs of the sterilized funga

bed on the 17th day of culture where the occurrence of nold was
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recogni zed, in which the uppernost row shows a front-side
phot ogr aph thereof, the second row shows a back-si de phot ograph
thereof, the third row shows an enlarged photograph of the
portion X of the front-side photograph shown in the uppernost
row, and the |owernpbst row shows an enl arged photograph of the
portion Y of the front-side photograph shown in the second row.
[ 0043] As shown in FIG 6 to FIG 8, in the sterilized
fungal bed, although rhizonorphs of the Pleurotus ostreatus
fungus were found in parts around the 15th day of culture, green-
colored nold |ike Trichoderma was al so found covering the top of
the Pleurotus ostreatus fungus, and the proliferation of the
nold was al so recogni zed thereafter. Meanwhile, in the funga
bed of the present invention, rhizonorphs of the Pl eurotus
ostreatus fungus began to slightly appear from around the 3rd
day of culture, the rhizonorphs spread along with the passage of
days, and it was recogni zed on the 21st day of culture that the
r hi zonor phs were spread across the entire fungal bed.
[ 0044] <Exanpl e 2>

A mushroom growt h test was perforned using the fungal bed
(bagged fungal bed) of the present invention. The overview and
results of the growh test are as described below. This test is
a test that was perforned separately from Exanple 1 described
above.
[ 0045] [ Overview of G owh Test]

(1) Preparation of Bagged Fungal Bed
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la. A culture nedium was produced by the culture medi um
production nmethod of the present invention. Specifically, a
substrate and hot water were |oaded into the storage container
11, and the substrate and the like were stirred by the stirring
nmeans 13 to produce the culture nmedi um

1b. The tenperature of the culture nedium during the
producti on was mai ntained for a certain period of tinme, foll owed
by cooling in the sane storage container 11 as that at the tine
of the production of the culture nedium Specifically, cool air
was supplied into the storage container 11 fromthe air bl ow ng
means 14, and the cul ture nediumwas cooled with the cool air.

1c. The cooled culture nediumin the storage container 11
was i noculated with an inoculum of Pleurotus ostreatus, and the
culture nediumafter the inoculation was stirred by the stirring
nmeans 13 to produce a fungal bed.

1d. The produced fungal bed was accommpdated in the film
bag 2 having the fine perforations 2a, and the filmbag 2 after
t he accommobdati on was seal ed by thernmal welding. This operation
was perfornmed in a clean booth.

(2) Culture

The bagged fungal bed prepared in (1) in the foregoi ng was
cultured for a predetermned period, and then Pleurotus
ostreatus was grown. In order not to inpair the growth of
Pl eurotus ostreatus, incisions were made in the bagged fungal

bed on the 22nd day after culture.
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[ 0046] [ Results of Gowth Test]

The results of this gromh test are shown in FIG 9. FIG
9 includes photographs showi ng the state of growth of Pl eurotus
ostreatus using the bagged fungal bed prepared in (1) in the
foregoing, in which the uppernost row shows a photograph on the
27th day of culture, the second row shows a photograph on the
31st day of culture, and the third row shows a phot ograph on the
37th day of culture.
[ 0047] As shown in FIG 9, the growh of sprouts of
Pl eurotus ostreatus (serving as origins for fruiting bodies) was
able to be recognized fromthe incisions formed in the filmbag
2 on the 27th day of culture, the growh of Pleurotus ostreatus
(fruiting bodies) was able to be recognized on the 31st day of
culture, and Pl eurotus ostreatus that had grown to such a degree
as to be harvestabl e was recogni zed on the 37th day of culture.
[ 0048] Through this growth test, it was able to be
recogni zed that, in the culture nedium produced by the culture
medi um producti on nmet hod of the present invention and the bagged
fungal bed produced by the fungal bed production nethod of the
present invention, Pleurotus ostreatus (fruiting body) grew
Wi t hout the occurrence of nold inhibiting the growh of Pl eurotus
ostreatus even in, for exanple, an agricultural house containing
many airborne bacteria as well.
[ 0049] <Exanpl e 3>

Genetic analysis was performed for the culture nedium
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produced by the cul ture nmedi um production nethod of the present
invention and the fungal bed produced by the fungal bed
producti on nethod of the present invention. The overview and
results of the analysis are described bel ow.
[ 0050] [ Overvi ew of Anal ysi s]

(1) Preparation of Sanples

As sanples, two each of the follow ng sanples (14 sanpl es
in total) were prepared: (A) ones after the loading of a
substrate and the |i ke and before heating; (B) ones after heating
and before proceeding to a keeping tine; (C ones after the
passage of the keeping tinme and before proceeding to cooling;
(D) ones at the time of the conpletion of fernentation; (E) ones
on the 3rd day of culture; (F) ones on the 7th day of culture;
and (G ones on the 15th day of culture. "SD 1-1" and "SD 2-1"
in FIG 11 to FIG 14 represent cases in which the sanples (D)
were cultured in Petri dishes.

(2) Acquisition of Anplicon Sequencing Data

For each sanpl e, anplicon sequencing data on 16S ri bosonal
DNA was acqui r ed.

(3) Sequencing and Bacterial Flora Analysis

The DNA sequence of 16S ribosomal RNA obtained from each

sanpl e was sequenced with a sequencer PacBi o, and then bacteri al

flora analysis was performed on the basis of a flowillustrated
in FIG 10.
[ 0051] [ Results of Anal ysis]
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FIG 11 shows a stacked bar graph for conparing bacteri al
flora distributions obtained as a result of the analysis. The
stacked bar graph represents the distribution of a bacterial
flora in each sanple in percentage. Through this analysis, it
was recognized that the fungal bed of the present invention
contai ned 14 kinds of bacteria shown in Table 1. Table 1 is a
list of bacteria each of which was contained in any one of the
sanpl es, and does not show that all the sanples each contained
all the 14 kinds of bacteria.

[0052] [Table 1]

1 k_Bacteria;p__Cyanobacteria;c__Cyanobacteriia;o_Chloroplast;f_Chlo
roplast;g__Chloroplast;s__

2 k Bacteria;p__Firmcutes;c_ Bacilli;o_ Bacillales;f_Bacillaceae;g__
Bacillus;s__

3 k Bacteria;p__Firmcutes;c_Bacilli;o_ Bacillales;f_Bacillaceae;g__
Baci |l l us; s__Bacil |l us_gi nsengi huni

4 k_ Bacteria;p__Firmcutes;c__Bacilli;o_Bacillales;f__Bacillaceae;g__
Bacil |l us; s__Baci |l | us_phage

5 k Bacteria;p__Firmcutes;c_ Bacilli;o_ Bacillales;f_Bacillaceae;g__
Bacillus;s__Bacillus_smnithi

6 k_ Bacteria;p__Firmcutes;c__Bacilli;o__Lactobacillales;f__Lactobaci
| aceae; g__Pedi ococcus; s__Pedi ococcus_acidil actic

7 k_ Bacteria;p__Firmcutes;c__Bacilli;o__Paenibacillales;f__Paenibaci
| aceae; g__Paeni baci | | us; s__Paeni bacil | us_| aut us

8 k Bacteria;p__Firmcutes;c__Bacilli;o__Staphyl ococcal es;f__Staphyl oc
occaceae; g__ St aphyl ococcus; s__ St aphyl ococcus_succi nus

9 k Bacteria;p__Firmcutes;c__Bacilli;o__Thernoactinonycetal es;f__Ther
noact i nomycet aceae; g__Ther noacti nomyces; s__Thernpacti nomyces_vul gari s

10 k_Bacteria;p__Proteobacteria;c__Al phaproteobacteria;o__Rhizobial es; f
__Xant hobact eraceae; g__ Bradyrhi zobi umys__Bradyr hi zobi um el kani

11 k Bacteria;p__Proteobacteria;c__Al phaproteobacteria;o_ Rickettsiales
;f__Mtochondria;g_Mtochondria;s__

12 k__Bacteria;p__Proteobacteria;c__Gammuaprot eobacteria; o__Enterobactera
les;f__Yersiniaceae;g__Serratia;s__Ew ngella_anericana

13 k__Bacteria;p__Proteobacteria; c__Gammprot eobacteri a; o__Pseudononada
es;f__Pseudonpnadaceae; g _Pseudononas;s__
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k_Bacteria;p__Proteobacteria; c__Gammapr ot eobact eri a; o__Xant hononadal
14 5 ) .
es; f __ Xant hononadaceae; g__Xant hononas;s___
[ 0053] In the fungal bed produced by the fungal bed

production nethod of the present invention, the ratio of
Pseudononas started to increase at the timng of (B) described
above, and becane a bacterial flora representing a vast majority
at the timngs of (C) and (D) descri bed above before i nocul ati on.
After that, Pseudonbnas was not recognized at the timng of (E)
descri bed above, but the presence thereof was recognized again
at the timng of (F) described above. FIG 12 shows a bar graph

show ng the distribution of Pseudonobnas fluorescens in each

sanpl e.
[ 0054] In the fungal bed produced by the fungal bed
production nethod  of the present i nventi on, Baci | | us

gi nsengi hum was recogni zed at the timng of (D) descri bed above,
and becane a bacterial flora representing a vast majority at and
after the timng of (E) described above after inoculation. FIG
13 shows a bar graph showng the distribution of Bacillus
gi nsengi hum in each sanple.

[ 0055] In the fungal bed produced by the fungal bed
producti on nethod of the present invention, Ew ngella anericana
was identified at the timng of (F) described above. Ew ngella
anericana s a gramnegative nonsporulating facultative
anaerobic rod, and is known as a shiitake rot di sease pat hogen.

FIG 14 shows a bar graph showi ng the distribution of Ew ngella
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aneri cana in each sanpl e.

[ 0056] Through this analysis, a flora of various bacteria,

whi ch cause nold occurrence in general fungal bed cultivation,

were detected in the culture nedium produced by the culture
medi um producti on nmet hod of the present invention and the fungal

bed produced by the fungal bed production nethod of the present
invention. Fromthe bacterial flora, Pseudonbnas sp. bacteria,

Bacil lus sp. bacteria, and Ewi ngella sp. bacteria, which were
considered to be harnful bacteria in general fungal bed
cultivation, were identified.

[ 0057] I n conprehensive consideration of the results of
Exanpl es descri bed above, it is conceived that the cul ture nedi um
the fungal bed, and the bagged fungal bed of the invention of
the present application contain various bacteria derived from
t he substrate, and the actions of those various bacteria all owed
t he mushroomto grow w t hout the occurrence of nold in the fungal

bed even under a situation in which airborne bacteria (e.g.

Trichoderma) were able to adhere thereto.

Ref erence Si gns Li st
[ 0058] 1 bagged fungal bed
2 filmbag
2a fine perforation
3 fungal bed (fernented fungal bed)

10 fernented fungal bed production mxer (fungal bed
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producti on device)

11

st orage cont ai ner

11c fungal bed outl et

11f cool air inlet

11g cool air outlet

12

13

14

15

16

17

20

21

22

heati ng neans
stirring means

air bl owi ng neans
t emper at ure sensor
controller

rack

small room

cl ean area

uncl ean area
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Cl ai s
[Caim1l] A culture nedium to be wused for fungal bed
cul tivation,
the culture medi um conprising at | east one or two or nore
of a Bacillus sp. bacterium an Ew ngella sp. bacterium and a

Pseudononas sp. bacterium

[Caim?2] A fungal bed to be used for fungal bed cultivation,
the fungal bed conprising the culture nmedium of claim 1

i nocul ated with an i nocul um of a nushroom

[Caim 3] A bagged fungal bed to be used for fungal bed
cul tivation,

t he bagged fungal bed conprising the fungal bed of claim
2 accomodated in a film bag having a plurality of fine

perforations.

[ Cai m 4] The bagged fungal bed according to claim 3,
wherein the filmbag has a |ight-Dblocking property or/and

a |ight-absorbing property.

[ Caimb5] A nmethod of producing a culture nedium to be used
for fungal bed cultivation,
t he nethod conprising the steps of:

heating a substrate in a storage container; and
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supplying air into the storage container.

[C ai m 6] The nethod of producing a culture nmedi um accordi ng
to claimb5,
wherein the air supplied to the storage container is

configured to cool the substrate in the storage container.

[Claim7] The nethod of producing a culture nmedi um accordi ng
to claim5 or 6,

wherein the culture nediumto be produced contains at | east
one or two or nore of a Bacillus sp. bacterium an Ew ngella sp.

bacterium and a Pseudononas sp. bacterium

[Caim 8] The nethod of producing a culture nedi um accordi ng
to any one of clainms 5 to 7,

wherein the step of heating a substrate in a storage
container is perforned so as to generate water vapor from water

contained in the substrate.

[Claim9] A method of producing a fungal bed to be used for
fungal bed cultivation,

the met hod conprising inoculating a culture nmedium which
is produced by the nmethod of producing a culture nedium of any

one of claine 5to 8 wth an inoculumof a nmushroom
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[Claim10] A nethod of producing a bagged fungal bed to be used
for fungal bed cultivation,

t he net hod conpri sing accommodating a fungal bed, which is
produced by the nethod of producing a fungal bed of claim9, in

a filmbag having a plurality of fine perforations.
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