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SUMMARY
(F220E)

The project consists of two subprojects (development of export and import research
for mushroom spawn and manufacturing technology development of mushroom spawn)
and one commissioned project (development of managing and manufacturing technique for
mushroom spawn). The project "development of export and import research for mushroom
spawn” was stopped in the third year due to the change of the project research goal, and
did not achieve the goal originally planned.

Although domestic mushroom cultivation technology has developed the low cost and
high quality mushroom cultivation method for the past 30 years, some mushrooms have
the best technology in the world, but the original technologies such as variety and seeds
depend on mushroom developed countries such as Japan.

Most cultivated mushroom varieties were introduced in Japan, China, etc., and were
distributed to farmers through domestic adaptability tests. As the UPOV conventions and
FTAs concluded, the possibility of international disputes of cultivated mushroom cultivars
1s increasing, technologies for the development of indigenous varieties and maintenance of
varieties are urgently needed. Since 2000, domestic breeding of mushroom cultivars has
been actively carried out by domestic mushroom-related research institutes and civil
breeders. However, there is insufficient research on vitality maintenance and conservation
management techniques of the developed cultivars.

Recently, it is expected to expand and expand export market as international
competitiveness 1s secured in cultivation technology and quality of mushroom in Korea.
However, in order to export mushroom cultivation technology, varieties, spawns, and
facility facilities, it is urgent to establish a manufacturing and management system for
varieties and spawns.

Establishment and operation of quality control system of spawns is urgent for s19
supply and export of mushroom cultivars and spawns. Therefore, this study aims to
construct and manage the Korean mushroom spawn and the spawn management system
through the analysis of the mushroom spawn and the spawn management system which
are conducted in the mushroom cultivation advanced countries such as Japan and Europe.
It is to ensure the stable productivity of mushroom spawn and apply it to the production
of export mushroom spawn as well as the production of domestic mushroom mushroom
spawn.

In addition to, for the effectively export mushroom cultivars, it is necessary to

_‘IO_



develop cooperative systems and network for overseas registration and local supply of
domestic development varieties, development of spawn marketing methods and economic
analysis.

The results and of this project and its utilization plan are as follows;

<Development of mushroom spawn production technology>

1. Diagnosis of microbial infection and contamination of original strain and spawn of
mushrooms

The hygienic condition and pollution source of the spawn production facility which
treats the original strain and spawn of mushroom were excellent in the cleanliness
maintenance from the disinfection of the medium to the inoculation facility, but the
environmental management of the culture facility, the low temperature storage room and
the packing room was insufficient. It is expected that the results of isolating and
identifying pollutants detected in spawn culture and media for mushroom cultivation by
season in the mushroom farms will be used as basic data for diagnosis of contamination
of mushroom related facilities. Most of the domestic seed production facilities were more
than 10 years old, and the facilities and facilities were aged severely. In addition, there is
a lack of the original strain preservation management facility and related experts.
Therefore, it is very difficult to manage each kind of germ in the production facilities of
small-sized domestic, so it 1s urgent to establish professional and organized germ

preservation institutions.

2. Development of technology to prevent degradation of original strain and spawn of
mushroom

The mycelial growth was investigated by continuous subculture of two different
cultivars selected from four representative mushrooms grown in Korea (Oyster mushroom,
King oyster mushroom, shiitake, common mushroom). The mycelial growth was decreased
and the recovery phenomenon was repeated though the time was different depending on
the kind of strain. Because it is difficult to judge the mutation or degeneration only by
the subculture characteristics, the enzymatic activity of these subculture strains was
examined, and the productivity and quality were analyzed by artificial cultivation.

Protein and enzyme activities of the strain were analyzed for mutation and viability
of the strain by repeated subculture. As a result, the changes of cellulase activity in

wood rotting mushroom were insignificant, and the pectinase activity was markedly
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different. Remazol Brilliant Blue R (RBBR reaction) experiment for measuring the activity
of lignin and polyphenols did not show any difference in activity except for King oyster
mushroom. On the other hand, it was estimated that the continuous sunculture of
common mushroom strain in the artificial medium caused a significant change in the
physiochemical behavior of the strain due to the difference in enzyme activity. On the
other hand, the common mushroom strain that were continuously subcultured in the
artificial medium were severely physiologically and chemically changed.

In artificial cultivatiion, the oyster mushroom, king oyster mushroom, and shiitake
strain did not affect fruiting ability and quality in subculture of more than 70 times.
However, the yield of fruiting body was decreased in the common mushroom strain that

the subcultured 30 times.

3. Establishment of standard spawn production, management manual and system

The culture and storage characteristics of mushroom cultivars Seolhyang (brown
strain) and Seolkang (white strain) were investigated to establish the spawn production
and management manual and system of common mushroom. As a result, the optimal
temperature for mycelial growth was 25 C, the medium was the best for compost extract
dextrase agar(CDA) medium, and showed the best mycelial growth when stored at 4 C.
However, when cultured at temperatures above 34 C, all of the cultivars showed very
poor in mycelial growth. Cryobial-sterilized water and cryobial-sterilized water + 109
glycerol were the best preservatives for cryogenic storage.

The millet was selected as the best material for the selection of mushroom spawn
material. Millet showed the highest number of grains per m{, moisture content was 12 ~
15%, total amount of carbon was 40 + 1%, and total amount of nitrogen was 1 =~ 2.49%.
Using the millet grain for spawn materal, the mycelial growth was slower than the
wheat, but it was expected that the effect was greatest for the spawn foe common
mushroom.

The PP filter bag was selected as the culture container and the production period
of the spawn was shorter than that of bottle. The PP filter bag was able to produce the
spawn by only two times shaking during culture, thereby saving labor. In order to
develop a liquid mushroom of common mushroom, the culture conditions were examined,
and it was found to be most effective in the aeration culture, compost extract medium,
culture temperature of 22 to 24 ° C, and culture period of 10 to 15 days.

As a result of studying the possibility of using domestic rice as an alternative to

imported grains, rice was sufficient to be a spawn material with a C / N ratio of 39.5%
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and a moisture content of 42.1% (when it was immersed in boiling water for 30 hours).
The use of rice as an inoculum material in the PP filter bag shortened the cultivation
period to 20.6 days / kg, and it was possible to produce 50 kg per bag, and the shaking

time was reduced by one to two, thus saving labor.

4. Analysis of heavy metal contamination for quality control of mushroom spawn

In Korea, the criteria for heavy metal contamination of mushroom spawn have not
been established yet. To ensure the stability of the spawn medium, the detection of
heavy metals and radioactivity as toxic substances of mushroom spawn was examined.

The amount of radioactive iodine and cesium in the mushroom spawn medium is
about 0.5 7 1Bq / kg, which is 1/100 lower than the standard value (100Bq / kg of grain,
Japanese standard) The heavy metal content of the medium was mostly undetectable or
trace (<0.1). However, lead (Pb) was detected in an amount (0.1 to 1.3 mg / kg) higher
than the food standard (0.3 mg / kg). Therefore, it was detected to be 1/100 of the soil
standard (100 mg / kg), but in order to secure safety, it is necessary to establish more

standardized standards for mushroom spawn culture and cultivation medium.

5. Analysis of production system for quality control of mushroom spawn

To the establish the stable mushroom preservation methods, the management
system of the Korea, Japan and U.S.A was compared and analyzed. As a result, spawn
production companies in Japan and U.S.A, such as Fuji, Mori, Hokken and Sylvan, all the
original strain were preserved in liquid nitrogen (-196 ° C). However, it was stored at 4
C in our spawn production company.

In Sylvan and other advanced companies, moisture control, mixing, sterilization and
inoculation of the medium for the production of the grain spawn culture are carried out
simultaneously in the V-blender system, and the grains are cultured in the filter PP bag.
In Europe, production of spawn such as Pleurotus ostreatus and Shiitake mushrooms
using a PP bag. This system is considered to be an urgent issue to be introduced in

Korea.
<A Study on the import and export of mushroom spawn>
6. Analysis of overseas mushroom and spawn industry

Japan : The facility of mushroom production i1s well mechanized, and major

production varieties grow and produce a wide variety of mushrooms such as shiitake,
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oyster mushroom, King oyster mushroom, Winter mushroom and dancing mushroom.
However, it is difficult to collect accurate statistics by registering new varieties every
year. Leading production by developing high quality and high productivity varieties and
rare varieties, stimulating consumption and maintaining steady industry

US.A. : As in Europe, the common mushroom market is the largest. Recently,
shiitake, oyster mushroom, etc. have been produced but the market is still small. It is
mostly in the form of a small business. Shiitake mushrooms are distributed on a small
scale unit basis for the production of timber log, and the production of mushrooms other
than common mushrooms is increasing, so that processing facilities are being invested.

Europe : Major mushroom producing countries are France, Netherlands, Germany,
etc., and common mushroom is the biggest market. The shiitake and oyster mushroom
cultivated in the Orient are cultivated on a small scale and the consumption market is
also small.

Other Asian contry : High-temperature mushroom (paddy straw mushroom, jelly

mushroom) -based production, China’s influence, shiitake consumption trend is increasing.

7. Analysis of domestics mushroom and spawn industry

Compared with other crops, there are many industrial farms due to facility scale
and modernization, and they mainly produce oyster mushroom, king oyster mushroom,
and winter mushroom by bottle cultivation method, and produce shiitake by logs or
sawdust bag cultivation. In recent years, domestic mushroom production farms have
decreased sharply, but production has increased due to increased productivity and larger
farms. Some mushrooms will cause price drop due to overproduction, and new
consumption points such as exports need to be discovered.

Shiitake mushrooms have traditionally been produced by log production, but growers
are increase rapidly as sawdust bag cultivation. However, imports of Chinese badges are
increasing every year due to the lack of supply of domestic sawdust bag badges.
Decrease in domestic mushroom prices due to imported mushrooms, increase in royalties
of spawn, and lack of price competitiveness with Chinese products are the impediments
to industrial development. Distribution of mushrooms is based on production farms,
wholesale markets, intermediate wholesalers, and retailers, and direct transactions with
large retailers, such as discount stores, are on the rise. - Except for the common
mushroom, the prices of oyster mushroom, winter mushroom and king oyster mushroom
are still falling. Shiitake, common mushroom, ear mushroom, paddy straw mushroom are

the main import items, winter mushroom and king oyster mushroom are export items.
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Domestic spawn market size is around 400,00 Million won, but domestic spawn
account for about 40%. Since 2010, we have been paying royalties under the UPOV
Convention, and common mushrooms and winter mushrooms are typical examples.
Mushroom spawn are produced and distributed in the production facilities of the spawns,
but supply is insufficient compared to demand. Cultivar development is led by the Rural
Development Administration and the Forestry Agency, and some are carried out by
private breeders. However, some foreign cultivars (winter mushroom and king oyster

mushroom and shiitake mushrooms) have a lot of royal disputes with Japan and China.

8. Investigation and analysis of growers and consumers for presenting development
directions of mushroom cultivars

Growers: There are many demends of quality, color and size of cultivated varieties

in Korea, and there are many cases where the lack of recognition of the origin of the

used spawn and the place of purchase are unclear. Most used varieties introduced in

Japan and China. It requires a variety of cultivars and cultivation methods suitable for
the domestic account environment.

Consumer: Flesh shiitake mushroom 1is preferred, mainly in large marts and

markets, considering freshness and origin, so exact origin marking is required

9. Problems of Domestic Mushroom and Seed Industry

Although the “Seed Industry Act” was enacted in 1995, the definition of mushroom
seeds is unclear, leading to legal management and distribution chaos. It is necessary to
establish systematic legal system for cultivation of mushroom spawn industry. — Shiitake,
beech mushroom and ear mushroom are illegal circulation of introduced varieties which
have not undergone import adaptability test, but system and enforcement are not done.
It is difficult to breed in small scale production facility in Korea due to lack of new
variety breeding and management system, lack of research personnel, financial power,
research facilities. In addition. The quality and productivity are lower than those of
foreign introduced varieties, so breed varieties are also less useful. There is no stable
production and supply system of certified spawn because there is no quality certification
system like other agricultural products. In other words, spawn production and storage
management is carried out for each spawn production facility according to their own
standards. It is urgent to introduce systematic support system such as overseas genetic
resource collection for export, development of varieties for export, demand survey and

localization strategy.
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Tramates versicolor,
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Sp.,
sp., Leptosphaeria sp.,
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Cladosporium
Penicillium sp., Aspergillus sp., Trichoderma sp., Cladosporium sp.

Bacillus sp., Penicillium sp., Epicoccum nigrum
Trichoderma sp., Bacillus sp., Penicillium sp.

Bacillus sp., Penicillium
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E 113 A A8 WA g AEAl a5 2ARE 9% eAlET
B 4l fiah Al h i <
e} FF28 0, 10, 30, 50, 70
2 1-ele] o Aol 0, 10, 30, 50, 70
FEo] Al5 0, 10, 20, 30
Fal AF2701 0, 10, 30, 50, 70
“ete] ol ZhEtele 7 A e FARE 28, 2aeldy, AAA s, AHLA
dH 5= A, Hae HFolM AW e 2ed 5, 2ol A, ALA £ H
e, FEole MY 28d 5, HE F 2lolds, AAA £F ¢ FHE A
@ e
e EF £528 755 PDA wixol HFete] 2521TlA wiFstds #Fe 4
dol Semold7HA st A2 wiAol] AW wjksts o ® 703] o Althul gkt
ol whel = oulE Al 7)ol whed AR Aol Aol ddont d@Ade gl wEkA 10
5], 303, 503], 708] At wWjFe FFE -TACEAL WEad RES} 7575 AME] T
gp WA Fatoll wiFsto] MAnr thAl Aol FukE HUbek AN G320 Aol HEste] <l A
= A TR 1-14).
F 114 Adel g =] F(EF22) 9] A 543
A g sl Fd s (Fsmgd)  2Eolda(d) A A g)
0 17.7+0.7(22) 7.7+0.7 173.7+8.3
10 17.8+0.9(22) 7.9+0.7 175.7410.5
30 18.2+1.2(22) 8.1+0.6 178.37.8
50 18.6+0.9(22) 8.1%0.7 166.1+12.1
70 185+1.3(22) 8.5%1.0 170.36.2

_54_



A @A ARS8 A okl AFE ARl @A A

b oge @

sl 7 A Adgs s

st T e A4

1774, 703] Athul g3 F5F= 185U 0] A~a x| Al

7
o] A]
T MAE A Aol A

==
T

1 o= mjH]

Ao Uehgou 1 Aols

1
R

=
=

o

S

Hol7|%= 3

Aol =

bol b SEEZAA 390] ]

S

15+1C, 90%RH*]

ko3
T

T

3|
pud

|Hos 7T~1040] 2259 %

4

A %

o}, 2ol E

9\;\

Al 156+17TC, 80% RH]

L XA}

-
o

00

o}
KR
=

]

=0

]

ﬁo
57 173.7g, 703] A tha) ok

195g &

145~

2oz B Ay

A%

Fe ey

A&

=
T

% 1-17. =g WAl A AARE 71 = S AL E 7).

_55_



7 CEEE)

3¢ @) e

9 1-18. AthuRek

G, @&

TA-AdEF 103];

5
T

7]
TA-A e 503]; I, o

; F,

Al 03]
303); H, =7

79-

TA-A < 703].

7] %

s A
=

ko3
T

Q@ Z1Eg

Fol 25+1°C

d|

= PDA W#ol 4%
of whel W A7) we #A}

o
CEEEE R

i

1l

ZI7PA = 103], 303], 503], 703]

)

HY e glalek

]

wo] Aboli glglont ¢

_56_



-T4ACEAE Yol BEQ F Aol tiFer A Fatel]l v gsto]

o
A s #E e HFE JdFAME AASATHE 1-15).

o)
=
=
o
rol
By
of

rlu
[r
o
)
ey
N
>
a2
o
&,
o
ok
2
=
J|m
o,

3 1-15. Aldhey <

(o
o

o,

¥
T
IS
=
o2
1S
b
i
o
S
n
154

Al sl wjFd s A A = F(g)

0 22.7+1.2(35) 7.3£0.9 200.7+13.1
10 21.9+1.3(35) 7.6£0.6 203.1+11.2
30 22.4+1.2(35) 7.4+0.6 201.3£9.9
50 23.4+1.2(35) 8.4+1.3 195.0£12.5
70 24.3+1.5(35) 8.1£1.0 194.4+13.4

A, FE7] F 169 B, #E7]l § 20€-Ald S 03]; C, F=7] F 204 - ATl <

N
-~

A oES 22+41C 9 wlgA A AAFFHo AAHoz 20UA 27UNA 1 2o
At Aoz BH Adejds A Fe dFE 2274, 703 Agugs g
243YU0] AgEo] AuSS wo] 5= FAF A =X = o YERNTE AL
o] ¢km¥l AL 3BYF Ze A FHMES AAGAT F5 g g5 F T

= o

[e) [e) =]
A% FASL Qe WA B &7 o
o
=

[

o2

ol
i)
lo
fr
0

_57_



LED#& ZAStHEA 15£1T, 80% RHe #4x7S FAHA oF 1083 BAlS A% A2
ZAMs k. WE FRe 175~219g o 2 Wo] Fo] ofF Asigith ey HA A
I w bR AW FS A ek FF7F 200.7g, 703 Al @

H A
1944g= g 5 o] Aol W& s3] Has A EHA I

-1N

=5
bl
=
S
o
o\
£
BN
2
4
N
il
Ir
iuj
Ak
)
of
e,
b
o%
oL
o

= PDA wiRAlel] HEste] 25¢1Te]
3 oabel whe B owjek Al7lel] whet gtAl Aol

Aol Al et Eteo} FEEdF Btk wo] Fo] A9l eew sl ﬂ}ﬂﬂ/‘qi

103], 30%], 50%], 708] At F FFS -TATCEA2 Yeald BHELE F AAske =

ol gFetel wrtel A Abgsta gl wdE wA[ERH80%), WA+ 7] (20%)e] ﬁlﬁﬂ%

WA 15EE 20ke H7Fsk] 13kg 4%, SRl HEshe]l dEAuMiE AASAT(E

1-16).

E1-16. Al 0 FF(AFERT7015) 2] 1E A8 54

A el HEdT (=) Zolds  AAAFY
3 A} = 2 37 (D) (&)
0 29.5126  364+28  51.0+52 116977 19.0£1.5 246.0+19.9
10 30.1+2.8  38.0+24  57.6+46 125.8%6.1 17.8+1.8 233.5+29.0
30 29.5125 36321 514434  117.1+6.9 20.311.8 24094122
50 299115  37.3+22  534+23  120.5%45 20.8+2.3 249.9+19.1
70 29.1£25  36.5+23  53.1+3.1 118.8%5.6 21.5£2.6 229.3+¥115.4
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20, 8
dextrose agar} malt extract agar, MCM= WAlqto] o] &3 4 Q&= ddF7F &3to] Hof
ANl EAE o]&S YUY T4 EZQT Fow FHH old AHVF X&HHW o] W
olF do Jhsidol w& Aow d#A Arh I ol T[] Lol widEd uhet
A gaddEr G Ao dHA vt

AT E A S FA BHEo A3e wiAE Adetr] flske] & 1-200] AlA g
S ES o] &3l WA S wYdEta BE T FA4S HAS] Hske] AAsAT U
Tu 7bed FARAES 883 HE F S48 wA AR gAE fste] e FARA
Eo it A2t 2

3E1-20. A9 BE B A wiA AR =AY

Crude Crude Crude

(% - - . )
(%) pH T=C TN C/N protein(%)  fat(%) fiber(%)

< ) ] 5.5 411 52.8 3.14 16.82 19.63 3 13.5
S=FH 7.6 5.14 53.5 10.56 5.07 66 1.2 0.6
< Hj o} 5.6 4.63 54.9 2.05 26.78 12.81 6.3 11.7
<3yt 234 3.7 51.2 2.76 18.55 17.25 9.7 0.8
ZAH]A] 3.6 7.22 53.2 3.43 15.51 21.44 79 179
E 135 6.73 52.3 2.93 17.85 18.31 4.2 12
U 12.3 6.88 53.1 3.06 17.35 19.13 4.8 7.2
daj o} 10.8 6.84 53.4 5.28 10.11 33 9.4 2.7
&3 5.1 6.36 49.2 8.45 5.82 52.81 6.2 8.4
270t 2.6 6.93 50.2 7.51 6.68 46.94 16.5 7

SR o] WAlTE O] HALAB G m A= JEFS FAFsY] flste] 4 AlRE dFFE
Ao H7FeE & Abgtste] nAMIAIE AR sATEFE JTEke] wEd A=
¥ 1-21 ¥ 2o wx 2AL dEz2T+ MCM(Dextrose 20g, Yeast extact 2g, Peptone 2g,
MgSO, 05g, KboHPO, 1g, KHoPO4 0.46g, Agar 15g)S 7]H o2 AL&31tt  HAHEALE d4F
S5 TAR(EWY, Say])el RAS(SSFE, Sufjol, An) x| Wulol, #34uh R e}
of AWy wjX = 40:1/2, S i = 50:1/ 2 vlE&2 77 E3ete] d4 FE3Fe] Yeast

extact 2g, Peptone 2g, MgSO, 0.5g, KoHPO, 1g, KH-PO, 0.46g, Agar 15g & F7}3le] A=
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Azstth EFHlES AT ofr= C/NE&S 18~16 Ato]l= datr] flsteldnt. Alxd
Aol 3Fe] MAC=E, S=ete], FuHA) F5 FHFTske] 232017TC, 643t mj ket

#E1-21 A FEE Aol MAlate] A v

3235 oj @ ol3% AF2701

MCM 783 + 15 477 £ 1.7 333 + 21

S F 80.3 + 2.1 60.7 + 1.2 340 £ 7.8

- Sufo} 80.3 + 1.5 56.0 + 5.3 29.7 + 3.2
o ANA 79.7 £ 0.6 55.7 + 45 33.0 + 2.0
7 R 813 + 1.2 59.7 + 3.1 28.3 + 49
pcid s 75.7 + 4.0 650 + 1.0 223 £ 1.2
=7 58.3 + 5.9 307 + 0.6 463 + 2.1

< Sjo} 573 + 49 277 + 15 443 + 1.2
:”: 1814 58.0 + 6.2 340 + 2.6 457 £ 1.2
9 dujo} 573 + 75 330 * 26 467 + 1.2
370 et 643 £ 1.2 377 £ 06 470 + 14

2T MCMO A =Ehe](#323)E 783mo2 ofF F3d A4S ngy, 299s F

ARz g A olA FdAo R 0m7t Age vhd, S | A=

a3, A A AL A A YElgrh el (o@o]33)e AWu oA 2T

B} 10mmolde] o wE AN S HAAT, Syl wjx]o A 15me] e = A
:

T A 50120 HaF WEEY, MFUTEY, 9%, 0, AnAFEER 2o
[e)

0,
=
E O
jus)
==
A
=2
>
rlr
Q1
©
=
=
il
0%

FAL G AFF AN E B eFEENANA A we e udAT BR(tE
701+ Sebuld wfR oA 2T Rl 10mme]/de] M2 A TS BRI (E 1-21). A A
43 g2 Seay WA A FALAEA O EReHad 1-20),
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S 121 FARNES G WA WA Fe] FA A

FEolHA S EFoto] A JEEEI & AR <l Al R AYdbo

° ] o] Fo
1 (Beelman et al, 2003; Fan et al, 2006). %% ol[Agaricus bisporus (Lang) Singl &+
=

0

s o 2 bt (Basidiomycota Phylum), & WA 7 (Agaricomycetes Class), T&HA
(Agaricales Order), 5™ Al ¥ (Agaricaceae Family), &1 Al4(Agaricus Genus), L’c‘?‘ol%‘
(Agaricus bisporus Species)ol] £3tth Ao g2 MAL 3719 a1Fo = EFE=d, &
(saprophytes), 71433 (parasites), 18]l
L3y UE, Uy, WA 5 =

o o+
off

& A8 (mycorrhiza) 7} 1A o]tk tiF &2 FAJ3] ol
[¢) ‘IT7] e‘% =

el 98-S dHH(Chang 2008). o]
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Al A ol A vy = WA T shvolti(Kwon ef al, 2015). ¥FolwAl +H4
Sopulg]7ke] Zo] A olv HAAMA 70t Au) 7t o] Foj A3 QI TH(Cappelli, 1984).
Aol 4= button mushroom @ 2 Ea1, o3} 7}So] o gH] gn] F9o] +A4 =
SAP, Ao AL 5~12mz Aol %Lffﬂowr Fgole] gto] ALHAA H3} AAGo|
DLE:]—Z_L}'O]EEI Az} e A I

Ak oLl»Lo] AN 22AL Jdutxog u

3 Aol glom A AZAA (clamp connection)”} T TAE WE oo FHEHIAY FAF
& "% /7] ¥ fratar A A e v 523k 559 &S 7FA AL T wAE

Al 85 FA A 4717 @A8HA olFA FAdE A717F A=k 2t
AF7F = A A7 A Do (Kerrigan et al, 1993; Langton and Elliott, 1980).

hol Agads Atete Ao mA A Hde] AL B M= P
Tad HAT stolAw & mAde dy STl glolAes B Akl Sl (Clark

and Anderson, 2004; Xu et al, 1996). 17 22 2855/ (secondary homothallic) *3 %2
< 7FA a1 o™ (Khush et al, 1995) @it} o]t F5 st AHAZA 7 glar o]
o]l wujSFo ARV e GEARZRYH G¥dFE R Aol B A =9
g 93lth= o)tk (Horgen and Anderson, 1992). A9 @x7]&= A 7] =& U 7le A&
Adstar olgl A oty s TR G HAALAIZF vhEo] X tH(Kerrigan et al, 1993). ©] ¢}
ol wEof % stehdel e = uE Tl whjEo] FAI o] i
A ARE AT B F5o8 449 o AAdAM ae4dS =ol7] A3 2=
o] A 857 3lth(Foulongne—Oriol et al, 2010; 2012; Kerrigan ef al, 1993;
Sonnenberg et al, 1991, 1996; Xu et al, 1993).

HA FA3 S Fol7] A e &Y A ¢F FFol FHITTY AL #yrt
AT Fastth. 2371Y BAFTHE mHEO| £3}9 tH(Constantin  and
Matruchot, 1894). Sinden(1932)2 vwhE& thAlste] FE5FTdS HAxE Aidedad dA=
i FEFTS AMESa i Ao th(Stoller, 1962). FE AL Ao w23 o)
Tow wey g4 AHEE F e AR wAel =aF Y = dve FAol v (Yang
and Jong, 1987; Vedder, 1978). o]¢} & oo glo] 2o e HEFHS W A A
S 9] ot Asr Ao Stoh(Mansur et al, 1992, Elhami and Ansari, 2008;
Chang, 2009; Stanley, 2010; Stoller, 1962; Oei, 1996; Elhami and Ansari, 2008; Stanley, 2010;
Jiskani et al, 2007). F¥Fo] TS A FES 343 EZ FEI AWM F fx, &
JEA, =ZFFA 55 AAAA AAEn Aol SE5S FEI &Y = 20-30%3F F

T 20-2523F Jol=d dubHom "Wy 20kgo] whel 35

flo
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45-50%= 93 Fod TES AZ SAA oAt &5 AASH(Frische, 1981; Kumar
and Rana, 2000). ®.% gypsum(A] i, Calcium sulphate)®} chalk powder(¥t4tzt4:  Calcium
carbonate, CaCO3)& # 233t U5 o3& &Y F3F 4cd ol pH/-782 x=43la
dHS WA S8l ARSI dubA o ® CaSOs 2%, CaCOz 0.5%7F 2 akA vt A -2t
wgl & H]go] ALEE I FH(Stoller, 1962; Sharma et al, 2013; Dehariya et al, 2011;
Kumari and Achal, 2008; Ali et al, 2007).

i g Y

WA ol A St ] g-o] W T Bt s 43 xS Aol wAlEd: AFEHET}
ek e s AAetol= AV Bao] offgal Ao Byoly &b AR Tl
el el edd delrk vk EE Bady 2% 55 4, U7]e] LR dFS
wol MAHAY =318 = Utk FHo TS Aier] AsAE S-S 55 == #F
GdAEoR Egdol FAIEeloF st 1ol e At 2 HE A wEvF T AN
AAgstel F= 89do2A 8% otk B A L IulelA IS Aol Aghs &
AL FEol HdF Y o Jfdd MAF FFol e AHgste] dds s
(9 1-23). FFol

H
o} ‘A7) A= CDAMI Ao A Floffy sk dEje] #5& 3 ol
w 'l A e A FHeh(2™ 1-23). 90mm petri dish oAl 2F 204 ®idF &
U o] FA Hi A EE HITUS AxAdE FF DA ARE A3 A

@Ak wejel by Fokeh
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¥ 1-22. Aol i FEolmAle] FAA

Ho
Jm
oX,

=& AgUE  HELE(T) A7IZHY) AR E AdaAd 3ol dd AEE(
4 20.1 +++ - - 100
g 14 21.3 ++ - - 100
24 26.7 ++ - - 100
4 21.8 +++ - - 100
R
10%2 2 A = 14 24.9 ++ - - 100
24 27.2 ++ - - 100
o
4 23.8 ++ - - 100
A} Y %] 14 30.3 ++ - - 100
24 36.2 ++ - - 100
4 21.9 ++ - - 100
A} )
. . 14 26.5 ++ - - 100
+Mineral Oil
24 30.8 ++ - - 100
4 21.3 +++ - - 100
H 14 21.9 +++ - - 100
24 27.4 ++ - - 100
4 22.1 o+ - - 100
ke
. - - 1
+10% =8 A= 14 24.2 o 00
24 28.7 ++ - - 100
A 7y
4 24.7 ++ - - 100
A} Al 2] 14 31.1 ++ - - 100
24 374 ++ - - 100
4 23.5 ++ - - 100
ALl %]
. . 14 27.4 ++ - - 100
+Mineral Oil
24 31.1 + - - 100
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1983; Maccnna, 1984, Ma et al, 2014, Wuest, 1977; Chang and Miles, 2004, Singh et al,
2011). & A2 dvrh L12%2 7P wokem dol 249%2 UMY wdvh Ay o
C/N&2 o] 7hd v 165 2 HE olo wigd, 7%, 72, =, B, 3%, 55, dv]
To® Yewged drs M =2 3559 CO/NES UelY BE pHe dFolHale 45
6~75H=7F A3t Aoz AFES T (Treschov, 1944; Volz, 1966; Imtiaj et al, 2009). ©] <}t
2o =24 pHE ds7] fla] dnbor Maet gibzbsg o] §H AN o] AL AL A
< Y A= FEeH(Sharma er al, 2013; Dehariya et al, 2011; Kumari and
Achal, 2008; Ali et al, 2007). ¥ A7olA+= 2 FEAEY pHE H7F 7HE 22 5701
A Age 62, WA tiF-E2 65202 ool AAT olet ZE Ayr & w FEAR9
pHE #AREAS Sl ZA47F }ls Ao® ddH A

> 9% BWFxAo

_—

¥ 1-23. 2EARE 2Ye) 54

10008 % (g) L= (g) H/ml (%) e

el 32.0 785.1 24.5 14.1 L]
7] % 6.1 774.2 128.0 139 T
= 23.8 750.9 31.5 13.8 KA
=z 2.7 751.5 281.5 13.4 Y

H e 39.2 743.5 19.0 13.7 v
TT 19.5 770.4 39.6 14.6 T

Am 27.7 798.3 28.8 15.2 w3

eRsl) 29.8 706.4 23.7 12.8 v

7 2 36.9 748.5 20.3 12.5 L]

THOoZ AEHY] A% FEAEe FUIHES F 1-269 Eoth FUIAdE FolA Pe K
7F 7HE Fask Aol o] A A A%E AAEe FUIEdEE &
THA R FolH Al A EF s ARomA ookt AeA 9ZE ol I tH(Demirbas,
2001). 1 FTollHx= P& ATPIHZH —1gla =
= Al H o]tk (Chang and Miles, 2004). K¢ 2 43 A Az ©@53E gAZRE, 1¢
A & TRAAY 7 TR dAEAST stuE ¢E A AdtHChang and
Miles, 2004). H] & o] x|k Mg, Ca, Fe &

-
o 4= =<
wjxoll EgFEojoF & A AE e st E]ﬂ JAAIRE 2 BFe] Zn, Cu ol gk 25 # <l

ST R T



B o

B

38 4 7|

1-24. =59 E 334

%k tH(Wood and Fermor, 1985; Hayes, 1972; Sharma et al, 2013).

=& T T-C(%) T-N(%) C/N pH(1:5)

! 41.0 2.49 16.5 6.5

717 40.6 1.96 20.7 6.5

! 41.1 2.23 18.4 6.4

z= 41.5 1.76 23.6 6.7

LERe 40.6 1.67 24.3 5.7

T 40.5 1.39 29.1 6.7

Rl 39.8 1.12 35.5 6.6

o) 40.8 1.66 24.6 6.8

7 2] 45.7 2.01 22.7 6.2

E 1-25. FEARY FUIAEAE
Concentration (mg%)
==Y T

Ca Cu Fe K Mg Mn Na P 7n
jed! 94.5 0.50 12.7 268.7 1580 3.76 864  322.2 6.09
717 39.2 0.49 11.3 127.7 92.8 0.56 946  170.7 3.99
| 42.5 0.55 10.9 338.8 2209 1.29 6.86  366.3 2.62
z 439 0.60 112 1912 1094 1.21 744 1964 389
H e 49.5 0.44 11.7 212.3 88.0 1.43 895 2172 3.58
T 38.0 0.27 10.2 194.8 94.7 1.00 766 1532 2.82
Am 39.9 0.37 10.5 124.7 74.4 2.26 864 1844 7.62
eRl) 52.8 0.43 1.1 3161 1175 261 6.73 2895 425
7] 69.5 0.37 12.7 2340 1315 3.98 12776 313.2 6.75
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7} Aapz B we g Row 2A7|7ke] A AQIA o] B (Fritsche, 1988) % =
7

7F WAl AL m X = g (Nwanze et al, 2005)°] thak F714e A7 Aad A
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¥ 1-29. FFolHA A F 1l

=z= 1
AFF 2 24

a-"0

Media® (g/ ¢ )

Composition

PDB MCB MEB CEB
potato 200
dextrose 20 20 20
peptone 5
malt extract 20
yeast extract 2 2
dry compost 30
KH;PO4 0.4 1
K>HPO, 1 1
MgSOy 0.5

*PDA, potato dextrose broth; MCB, mushroom complete broth; MEB, malt extract broth;

CEB, compost extract broth

1.0
——CER
MEB
0.8
— == MCE
E
o —-#—FPDB
E, 0.6
i)
=
=
i 04

0.0

10

15
Hi 27| 2t (days)

a9 1-33. FEolm Al AT A E dAA
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il
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2 S 421% 2 Fd Aol Jheskdnh shEA e & 2083 WX o]
22 A AL 121C, 120kPacll A 407+ autoclave 3hct.

a3 FAY Tt Az HelA N WA PPEE AR AREEH AT S0k A

Abel 4 s W ooky g WAL TS AW WEHITT 31.2Y9/keS 206¥U/ke®E 109 =
GZo] 7lssly BEVE B 4~532 1~232 7HAHo] =28 Hilo]l sl A
e 29 F S ez A7dn

AHF(g) THe/ ¢ =HF/m (%) T-C T-N CN pH

g 32.0 785.1 245 14.1 41.0 2.49 16.5 6.5

H 249 772.6 274 16.2 379 0.96 39.5 6.6

F1-32. 23 Ak o] FYIAE o vl

(2] mg2%)

Ca Fe K Mg Mn Na P Zn
i} 61.66 491 273.30 105.84 3.43 9.51 245.52 2.40
H 69.08 3.63 201.93 88.61 8.84 9.81 186.63 2.97

E 1-33. W3 Fakue] AT SRS 0w

A 2 A A ZFH(min.) T2 (%)
9 30 46.8
BT =
B 30 421

¥ "yt A Ay 7R g R 2088 AA / Ee 0 1217, 120kP, 40%-autoclave
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136 TP WA eom W A% JF AT
WA 2 9 = BI(Bg/ke) AR Al PCs, ¥Cs(Ba/ke)
R S o B SR
S5 2 ) P 7 g :’,: N A2 = En— )
Togme (PRI SRF o ge ART ST g
5 A2
= 300 100 300 300 370 370 370 370 370
Codex 100 100 100 100 1000 1000 1,000 1,000 1,000
SRS - - - - 10 50 100 100 100
i 170 170 170 170 1,200 1,200 1,200 1,200 1,200

300 300 2,000 2,000 200 200 500 500 500

= 100 200 200 500 500 500
x el 2 BUS A9 QR SAAE delAE Q8 J1Ee 488 oS
A

* E=x] 1 AlEoekEetAd A, AESHAAG R EE http//www.foodsafetykorea.go.kr

1-37. EUS] A Abe 29 Al 5854

o] o} A& A= A 2 5 &8 =
B (Bg/ke) 150 500 2,000 500 -
¥iCs, Cs (Ba/ke) 400 1,000 1,250 1,000 1,250

% Official Journal of the European Union / COUNCIL REGULATION (Euratom) 2016/52 of 15 Jan. 2016

20161 Euratom(FH9AE g5 282 59 G, 7)o, vde=, SAKF23, ojgg| o},
ofdd=, dimia 5 97)=ro] 1958 Zwlg Aol whel e fHo @A) WAks 2
A o 8A9 VEs “)F‘Xéo}c}?\‘:]'( 1-37). ololl d¥-ollr= Ao A9 AdALaL o] F WA}
s 7]1¥% 100bg/kg ©l3tz SEA=d], 309 delARt A2l A g G frie] 4
AAQ o= & 600bq/kg A ME71ES 1,250bg/kg = 2ksbsbar Slvkal Wl wsta gl
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oA Aol A g AE MARG WA A E(HCs, ¥Cs)ol EA YJEFITHWang ef 4,
1998)= Harel 2 wWgoz oA WAl e WAbs Tk FAE A wHaE AL
AT 200430 RaE A s F Ehe], 33, e](0.04Bg/ks), FE1(0.010]8}) S AW A L]
YiCs #218 A1 A3, 2umAl(08Bg/ke)el 7HE =& FAE ZAHAG o= AT A
Y= = g, S2EE, $FolRt by 53 22 d5E ol&stal 7] wielda #d
A tHKang et al, 2004).

WAL T3] A, AAE ZIEold e w AalA AR FAIRE MASER wiA] Az <k
AR S SRS fstd WAbe A4S | & FFAYAA A
A e e, S2EE, 323, EolE 77 At dsdE wix e wid dsd wA 2R
5 WAt 9d AbaE dak(a), WEHR), FEk(y) 33%‘0] t'e“g'é}‘)r, 7H wol Alstke=
Aol Fnh(y) AFoR 2ALEE olE ARZE AAlete,

(D 7F siFdEch Aekx FAHAZIHA (FHU LA~ E]O}Oﬂ o] ¥ °P°1 AFTAY <7 AF

F A AN DY/ 72 PS>0 RS,

(] : Ba/ke)

I 0.78 0.61 0.59 0.49 0.96 0.59 0.93 0.55

HCs 0.77 0.59 0.71 0.52 0.89 0.65 0.94 0.57

YiCs 0.88 0.61 0.80 0.60 1.10 0.74 1.08 0.60

O A 9753 8] g BT 4 71+ (100By/kg) ETF 1/100°] 5t la, mi g9
Al B Hass A A
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)

7
Ko

=K

e AY AAERA o (Lee et al, 1996;

9]

Wew 44 &

CER

T
A% EE 9l

!
Park and Lee, 2002; Kim et al, 2005), H]

A

LA O
=T P

H = Jdrt (Lee et al,
0.2mg/ke, &< 0.3mg/kgo. = ¥

of = - 9ellA o

=]
Run

=71 471 o
WAl 5 THE 7IE2 EUZL A dR7e 7=

]
A

N

ke
T

2011).

Ea

0.1mg/kg, 7}
a2 itk 2013

S

1l
H

—
fite)

Al
2]

F 0.2mg/kgo 2 &g

=

7}

A %

1.0mg/kgo. =2
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bl Ao o
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ERIREIER
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7= H (mg/kg)
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0.3 ©]

gl

0.3 ©]

=
_E
w o
T AP
=%
1
= M
= <
do 2
%o
W
J|

.
=
_E
w o
T 4o
= %
1
= M
z
do 2
%
< w
J|

.

nF

=

cy

o A “AoF

T
Mo
ol

ol
&

B 0.3mg/ke,

Smg/kg, 7H=

1)
H

Aete dobA e Al

0.2mg/kg, ¥4 3mg/kg7} A -8H ).

(2012)& Bl &= &FFo](0.11mg/ke), =Er](0.02mg

=N
[¢)

S Aol A 4

™ 0.017mg/kg, -

3

S ¥
T

I 0.035mg/ke, 7t=H

3

1(0.02mg/kg), Z=€2](0.01mg/kg) &= %

0.043mg/kg)

/kg),

A

AR g ui

ki3

2 9

alo

tolAY A=A

P7HA 2 2b7) o

=z
1l

fi%e)

A o]

3} n}

PN
T

A REA A ol A

= =
- [}

= =]
= 54

%!

)
—_

o

—_
o

=

87FAl Kol A 0.10]8

A&

el 0.3mg/kgX.th

I A=

I

) <) 2}

_87_



beE

A
puk

o

| #1202, 20014,

=

A#TFE A1Ze]5, 20099, G4

A8

==
RN

o

Np

xr
g

o

TR
.l

Nfo

: mg/kg)

(4]

e

el
o)

T LB

0
o

0

<0.1
<0.1
0.19
0.17
: mg/ke)
Zn
300
300

(4]

<0.1
<0.1
0.15
0.2
Pb
100
200

40
100

Ni

<0.1
<0.1
0.21
0.16

Cu
50
150

<0.1
<0.1
0.49
0.08

Ccrb
40
50

<0.1

<0.1

0.34
0.8

Cd

<0.1

<0.1

0.19
0.4

<0.1

<0.1
1.33
0.9

<0.1
<0.1
0.55
0.61

As
Cd
Pb
Cr

I~ =Z
Tl

°] 1/100 °]s}

R

5
pul

oA A
WAl F A A5 F

=N
[}

e}
y =

o

o
7
T
!

i

EE
2

3% WAs A

[e]
=, 7Y

B

!
%/
5

o)

ki3

of o

=
)

)=
w4

Ho7

-
R

—
file)

x
i
o

5ol AL

3t

1

kel
of

deke Aok weA

N

r
Njo

!

Nfo

o
7K

H

o
O

!

FEELEL BB RS o ZOEEE P

B

=

T By AEFH ST

=i
=

It

2

v R—)

ol

oy
)

o
K

13
o

K

p—

o]

N
jze)
<)
)
K

O

—

<

;O.._

_88_



X
La.@o_gz
%Mﬁﬂﬁrw@o
.#O,Aﬂ_.ﬁo‘._ HT_ &Y
M_lmﬁomj.uijl :Mﬂl
h wwl o B ol Q TR T
ﬁynﬂ,@g %%%ﬂvgl
%MM@MMA@ ml% TEEE
au&woﬁov au% Vﬂ;mﬂut = %0
q ] I H_sqmo%?, .
— o N~ — AR N o 3=l
Aﬁ» Jl;o . ﬂ&oovljldujl;o% o T
MWQ@LWW%OC muv._ﬂa ﬂ&ﬂﬂ‘_,ﬁ%wﬂw EHL% =
| — — Uy] i ! .,l —
= s if?f;fw TIaE
ﬁUWﬁﬂﬁogaﬂﬂ QIH._JIEE]‘WNWHXH ZOCO ]i e
%mﬂﬂ% QEE@?%@H&, i%% wu% L
= iy T | =
mxﬁﬂﬂ?iuw ézfpﬂmoiﬂ%% ?%a ° 9 uxﬂi X
ﬂ%ﬂgﬂ*@mﬁ ﬂﬁ%ﬁm«ﬂh]ﬂif a2 X 2 R C e M E
JE - w2 e 71ru4A ﬂ@e ﬁﬂ = aﬂ?ma JloﬁzTE
o :iXLQ#OC 5Oﬂ>mo4ZEMﬂ]m J|A1r,._ o0 ~ ~ X 5
:o#ﬁa@ol, 5 3 i@%%ﬂy HAV < = OCmn_ﬂuo d&m;
HA@J_ H_EGL %Oyﬁo oWﬂﬂmu}wrﬁ% Jm_A A M Ovar = ﬂsz
mxéx]ﬁ%ﬂ@ S 1@2 = 2 o{nxnoal A 81_,r.1,_.w %m&&
@ﬁpluﬂr.o, 0w utiﬂwioCl Ag&r@ o*o /C;%E 1o
ﬂﬁﬂﬂalm HHNHT%HT#%;G I m_mo 5w 2 L:gomaﬂ
) 4_1|,o WLMVWW 1elﬂ@1.A MH_M_WW ..rug o > \UMlﬂ!HA
m%xﬁ.ﬂ EE m.nO _,TOtoE_MJ;o» ‘Lo_ﬂ_, HoJm w_.om—lﬁr =2 mm
Wﬂ ,m.LLlﬂn ﬂw,ev,muztmw‘_.u:‘_mﬂ Eu%@ ztx o D moiqa
oo = ) = o = o e .o o~ SO _ = Ho A
%@Jﬁ%7%ﬂ ﬁﬂ@yﬂovwﬁwmﬁ ﬁoo% %ms.z%_ m.a%%
o i ol =N Jlo = N #® X Jo = g/ = o S ﬂr - i el = JE 9 ﬁa =
AMmel1ﬂ iovzﬂﬁﬂjm%% © D zaflv m%ﬂ%
O#a m,m? o5 ¢ U S = g n o m .Eo 0 J . o5 N > =~ —

I ,ﬂvu boTE il M :)ﬂ} N =
EOME@Q%W @wﬂmﬁ% ﬁlzrgﬁﬂ %ﬂi mMQC%Aquno MM%
ﬂwaﬁ%na %M.HTM@WE&M e ﬁfméfhg mﬁoim
iom ’) qmuﬁT,l R Y o< KO ﬂﬁmo ‘_Ll4 ol it e ﬁEFAI
o4 IR %@1% gioqxw_ = ¥ RS _ i T oW R
Mﬂ&mh%k @r&@@lo = < o o T = = zmé ﬁu«o&
zgoszkﬂ %ﬂzLﬂu% A B S ﬂﬂg;:_j 5 T E
Lleaw_wmmﬁmr% W@L;Mﬁ?AuumezTﬂmﬂ%ﬂ u._oﬁa._}#o ﬁroﬂl
3 =T i W Gl S L & Nfo s A IS JH_ = :i O~ N N oy M 55
waﬂu .mm5 ﬁﬁnﬂéov oﬁaqﬂoﬂ Laav@r%a%vbag miihv}
SPEEE fiﬁm;;;ﬁoJﬁiﬁ ¥
N i %:mg%ﬂmwgﬁoawmeuM%WﬂqIﬂw wﬁo_1§
iz mﬂ%?ﬂﬁﬂrml;mz_untdﬂocoLaxL i.aﬂ ﬂoxﬁi ﬂp]vrogo

ﬂﬂm@10Mkﬂﬂ¥on_n?mOf&sz_oézfprﬂbﬁ W %Nr
fmeﬁﬁﬁﬂ%ﬂ&ﬂ@%i?ﬁgQEOLL;_WH7m il -
o»goh%ﬁev@mo N u%iurmﬂaa gih P_#oﬂc

70 x d.ﬂﬂﬂ_.geM}.mﬁL zTﬂ%mLza}Adv.Jmﬁwﬂmo
\/,A z,f%_]orl_l N o ,o|_6Lﬂﬂ NJ N Tvﬁﬂ T

= o woq%m%iwmn 4%&i}ﬁuﬁﬁ%,ﬂﬁ

%ATJ&MHI‘WWI%D ﬁrln&movﬂ%mnﬁﬁTﬁLurdﬂoEo%ﬂﬁHmLx

zgooﬁog ﬂ%ﬂ.mﬂm]a_uimooc%mgl mrowﬁ
ulo B o~ S o O = Moo oo °

xmmmm o El_m%@.u_éﬂ:ﬂ

zTF®%W%M)?4zo%%tﬂ

M(ﬁmm%MWlﬂd

jans ) X OJl_

. 2 %@%&@

N mndgaaT

ﬂo71xr

52%

3

- 89 -



€l

2 olgHE WA #FE AAHeR BE FEE AT B2 §l
iésww,a%%ﬁfﬂ4%AH*% A Qo]

of whgbA A A F ol ek F o WAl FA A
A

BE e 12 B EAE (19 1-36) To] stttk
1990 tH7HA = WAl SF BEDR BE 455 e238F HAFdAA Fhsslo Ay
= WA TR TFTF WobAar A WAl o ®lo] Fo] wAste] A|7E obr] ®© F
FRb BESA ol FPHow AMGHE dFe] HEN EEdTE Adsha

HARSAIAYTEEUH

I- o1 T 1 Z=(-196T)

- Z|oi SAEle 13]
- EaZAN B2

e E
A CHAFR 7| ZF: 1)

X CH=AlHj2E: 35

I
- HohAE I 1 Xt 7} b 2
- = Alufer 12|
TH tH = Ot

bl X| = 2F

=

2% 136 B 9 o2

ﬂ _I_4
X
FU.L,
ﬁ’,
i,

5=
2
=
=
111
F F
R
2,
i
ofN
o
2
_—)‘4_1“
i
[
>,
[
juii)
o
o
ofo
ol
£

_90_



axe] ool s B, FH WIS A 1892 Aol A7 F1 FAE REHE 2
& fAew B
FRAE A2 190 18] AR F7E AL BE AN B 03, o5 7
o FAuMGS A 382 AL ALE A17HS
@ 5 A3 FEE RIS A AN Mt wEE Basd gk
A7k WE A EARE FRAANNA FHE T, MAS W
Foha WA ks AHE ol F Y= WAL F 8 A A
g2 Aol MAE Axsn oF AW okl EsE FHe

23 & gla Al Aulsk s el

_9"_



A2 A FEddsaT
,?.

Lo oA 2 B epe
7oA S AT R
FAHAS ZFEew B oo 2000t 8 6,0000] 7}77}X1 =g A= 350057
FFo =z 7HAE YA WAl AMAEFS =7 ]_5‘}5_,

ek, FRHE FAMA A7 A
HA 7= 200749 62% 714 S 7 st

N
N
>
i4>>

o] % zFashe] 20124 46% = 0}3’0} \jr GA1] Al = 2007 6754 201233 103
2 Foluh FAMA AW blA AAets vFE e 7 L1%e1A 28% F7HE ww
Folst Jlet Ml ABs £ gaFGot AAAA AAdE NFe FhtE FA

rr

. FEFole] A4 2007d 6572004 20120l = 5275 ® Faskgivh Ve A st 5
20073 1,528 %l A 2012 128552 Zastdou dAA A s vlFS 10% +7HsA

@] - ()
T &g ol ey Ex=Ey o] G 71t A
‘07 657 3,805 542 54 67 986 6,111
‘08 635 3,093 488 49 99 1,003 5,367
‘09 602 2,673 426 38 98 759 4,59
‘10 596 2,189 428 31 107 812 4,163
‘11 605 1,907 430 24 110 744 3,820
‘12 527 1,690 448 23 103 837 3,628
‘13 620 1,500 463 19 113 801 3,516

th 2000 o] 9k MAel dA AviH A2 900ha
ARARE HZ 760ha A= A on 2012Wdd & 724ha}l Ao 2 ZAEQIT FEER
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FA e E}aa} omﬂ arelele] Au WHo] Fast
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E 2-2. FAMHA AujA A Fo)
9] : ha
T E} .
T FE o] e} A 3y o] Al . 7] €} A
"07 60 311 22 49 45 231 200 918
08 62 260 74 4 55 155 293 953
"09 16) 252 26 44 38 100 134 669
10 125 215 26 45 24 114 215 764
11 96 193 23 31 26 115 266 750
"12 87 191 20 28 21 106 271 724
¥ THSMAER 4 dx. TEEZAEAANEA

Ale] wgo] At o]
o, YA 32%E %l 7
A5 Aol tE #Ao] mobAHA WS ALY Aav7E St
20061 169+ 8871=0 4 20100l 193 9827= o2 =om, 199 A7 4w
3.2kgol A 20103 4.2kgo. 2 Z7FsFA A wt, 4=9lat
Aol Haglon, 1f % FHFoR QI3 2d
N ARBAY 5 sol EA7F ALY e BES o Sl

A = gl el B AR R EE, e A v Ao qFRE-dAdist S
2 AQstrt AAEe] k. wAAEE wEH ek AR Aol var, A H
=g od AR g Aol molAla dn. A&
(173,000%)2 '95d(96,000%=) thH] 80% 78ttt ol HEAA T AlA A 3!
Wlz7ke] R To= ALY SR SdEh 201299 AAHlE A 2HEsr RdE 2
=¥}2](31.7%), =EF&](30.0), #°](29.3), FE<l(6.3), 7IEH34.2) o2 FALE L

F5 B AQgiel wel wrbe arEet AL o] BAE B, #F Y FFol, e
(=Fdkd Awl) = Ht WA 0.12ha/3, i 99=/3 0] A vk, A58l o], T

oFA Al E WA 047Tha/SE, AAE 17T7TE/50S & F AT

E
o FEC mE gekstAl gAE o, Alxd A ¥
1l

hyA

FARR Ao AE(20.6%), =9
(19.9), AF(109)5=0la, “elgWAle Aoz Aujxa, TelgWAle 45(39%), A9
(24), 59(22) o] FAAZ ZALE T & dHolHAS =2 HAE(61%), AH14), EFHolH

A2 FH(68%), 45(18)0] A BikFe] 86% 2HA| gt
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Do
o
N
fo
Iz
S,

of AmjA gl ALk W)

9] : ha, ton
T = ‘05 07 ‘08 ‘09 '10 11 12
- H & 1,361 918 953 810 764 750 724
0.
h=]
R 162,089 146,346 158,642 154,444 173577 165273 173,354
H A 174 60 62 76 125 96 87
ol
AY Ak 18,985 11,150 10,822 8,175 22,635 13,052 10,996
B il 556 311 260 251 215 193 191
B 2y Ak 2k 52,211 45,957 40,071 39,160 45,191 46,593 51,991
H A 91 22 74 26 26 23 20
QA
2y Ak 2k 448 207 306 305 650 282 197
™ A 84 49 54 42 45 31 28
5y o]
Ay Ak 40,161 36,364 55,231 61,056 53,187 43,098 50,841
- H A 456 476 503 415 353 407 398
7

Ak 45,629 52,168 52,212 45,748 51,914 62,225 59,329

b 75 HE 2 (https://www.seed.go kr/index.jsp)

A saese] gewAg gane B4 109 Q Aol WA wEd Fen A,
20009t FW B 40keol Lot 2007 o] F A FrhSA AL wejEAY Y
ol AAHOE FrASAAW FHUE WAL EAste] GAWAT PP gadte FE
o Fpolsh gAY, o] EFEL HPEROR RRAAN GAWNAY YWFo] dhde, Z
71649l o] ohd WA 7k 59 Fbl 8] Yol FrEel & 5L nolth ¥

om % u wAe wewAd AMLe 20008 Fw olF AR Fsn A7) WE

o

] oh
WAL 7lEx1He] ofs Akle] Aol F¥a dvka ded 4 gk

2t A58

20119S 7o 2 e et g, oAl A9l A5ES AHRY ==

A Al zpolrt Ze Aoz AU £5EC] W AALE 396%, ¥ Ao

62.2%5 YERHO] 78 226% ztolE yERU=d], o] FA7F A9 FdS 7eketd An s
7h3kel et ~A5E +

A E™ 20109% A5Eo] 494%A+=d 201290 48.0% = HWHH o7 AEEFo] Wolx|=
2 <

FAelt, 2E AR 22 7IZF 10083 A5 2,363kl A 27807 o
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AFeFA Rl &9 AT 7HAS] S7heo] Fgnlel S7heol vl doHor A7) wiEo
Fg€
2-4. oA &9 WA A ol
9l o ke/
T FE ol e A ol 7] e g
‘05 36.4 31.3 16 1594 334 39.7
07 61.9 49.3 3.1 250.8 36.5 53.1
‘08 58.2 5l.4 14 340.9 34.6 55.5
‘09 359 52.0 3.9 434.6 36.7 63.6
10 60.4 70.1 8.3 394.0 49.0 5.7
11 45.3 30.5 4.1 463.4 51.0 73.5
12 42.1 90.7 3.3 605.3 49.7 79.8
® FHEAAEN. 4 A T5EHEANEH,
F# 2-5. 2011 Ao wAlAH) A5E vl
e A1 ke F2EAE) ALV 25 255%)
7371 5,308 29,751,714 11,995,170 14,519,906 48.8
sl 5,760 21,243,117 14,140,336 13,102,781 48.1
=5 6,365 23,904,699 13,427,225 10,477,474 43.8
s 7,593 29,521,584 16,690,843 12,830,741 43.5
e Lk
Bk 6,098 20,603,239 9,828,222 10,775,017 52.3
A 5,435 22,838,342 10,639,491 10,199,351 534
G 6,333 23,928,301 14,463,655 9,464,646 39.6
e 5,745 23,992,817 9,074,181 14,918,636 62.2
T=EHY R 2,189 7,340,648 6,065,383 1,274,760 17.4
FEol s 10,085 54,559,850 30,575,593 23,984,257 44.0
 EEXTAH. 2012, 20119 AGE FAE A5 AR



F 2-6. =EeH e &5 W3
w9l /10053, %

2008 2009 2010 2011 2012
5 Y 23,079,118 22,948,914 23,628,786 25,583,635 27,805,185
73 G ] 12,044,269 12,109,492 11,960,313 13,279,474 14,463,382
s 11,034,849 10,839,422 11,668,473 12,304,161 13,341,803
r5E 47.8 47.2 49.4 48.1 48.0

Q

E= N =

2E BE FUES AAAR TPETE > EAY > FREm
Wen g, FAdE R Aol $ea

e} 1l

ootk EuARE Afets o
=]
=

(2) WA 742 e] Fol
arete) e =ehe] wAle AL 20059 ol F A% Aol At 20139 7FLS 2005
Aol w8 77} 22.29%, 45.8% shteteich. ubd mw el FEolm Al shAL 20059 o F & A7
A Asshs FAR 20139 EuwA bAe 200530 WE 567% A A5 shetE

TatE EulAlde] mejrtA S Ve R S A9 2007~2013d % A EA HE 2kge] 714
S 165960 25557 o7 kFol= 79540 13252907 FUEt o, “-ElgE
50829014 443091 .2 sHoli= 10,089 014 7946 o2 et =, 53] ol 7174 3}
g Zo| g AA veda 9
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sAb= E7ka 7R A 42201019 =100)

2005 2006 2007 2008 2009 2010 2011 2012 2013
A 92.5 91.8 93.8 91.9 93.4 100.0 1076 1175 1132
SR 101.5 96.9 101.7 1094 1015 100.0 1135 1208  124.0
= 88.5 91.0 93.6 81.7 84.9 100.0 1114 1390 1244
SabE 93.0 89.4 86.8 36.6 96.1 100.0 96.4 81.5 84.0
71ebs4bE 754 83.6 86.4 86.9 92.0 100.0 1016  107.3 110.5
%bja i 118.1 105.5 98.7 93.3 104.0  100.0  101.6 96.2 95.9
e Al 1399 1270 1150 98.0 78.6 100.0 94.0 91.2 94.1
FEAHA 59.4 4.2 52.8 64.2 774 100.0 1026  110.0 116.1
G ol Al 0.0 0.0 0.0 0.0 0.0 100.0 1045 1104 1224
¥ FHETYIE. 2014 FsHEAME A,
£ 2-8 WA 714 Fol
(&91: 91/2ke)
2007 2008 2009 2010 2011 2012 2013
A3t oL 16,596 19,615 23,242 22,617 23,693 23,937 25,957
et 5,082 5,135 5,295 5110 4,633 4,673 4,430
FEol 7,954 9,689 9,929 10,210 11,364 11,359 13,252
g o] 10,089 8,243 8,767 7,472 7,225 7,946

¥ EEEA] FFAEREFAL 2014,

vl WA &9 43
A Al A A AEsiAn Ego R AF Aol hesl A WAAN V& &
Ft A BS540 YA AN, FEAT GdEE A% A 24 §4 5 xgo] vy
A 20060 o] FEAAH] &Mooz Zrksta gtk 20054 2539 EE gy FE Ao
20101 el &= 3,839%F 2ef7bA] F7bek Wk AP AS FolWA FEFY, AEE dsoR
Ast Al AL A, Tk AA FoR QE FEHol FUhet fAE WEI FF
Aol 20061 1,059%F @#folA 2010 1,107 €2 4% Frtsted 23
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rf
1t
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(91 €1/2ke)

‘05 ‘07 ‘08 ‘09 '10 11 12

=5 503 3,163 8,737 16,220 21,178 18,245 14,613
@A

= 2,028 8,618 23,185 33,036 38,885 38,112 33,501

=% 10 10 63 36 0.2 1.2 1

¥l

o 64 48 118 50 2 5.7 5)

=% 39 17 16 19 19 18 33
7]

= Y 522 383 508 463 509 477 531

=% 454 3,136 8,658 16,165 21,158 18,226 14,579
71t

o 1,942 8,187 22,559 32,523 38,374 37,629 32,965

% Y= (https://www.seed.go.kr/index.jsp)

BAlo] =AAENESRSEN(UPOY) Bokol wal 200093 E wE FFo] AuEwA
= 1WA skel 2 Rire] M3 vk @4 FlelAE A
o], i, “Eg, ey, FEolnAle] AA wA A 90% o)A
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]

> o
o
2
E
R
3
ir
=

o], oW Mot} FFol= 2=olr 4
Qe 7} E3H 9lo] Eﬁﬂ 7}4 Bk SHH A= HA Pﬂoﬂ Tdsta 3l
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25 & T SAAEE R
1992 o el A1
1993 AP Eleg)23%
1994 AEL-Eg 135, AR =Eg 25
1996 o E1Elg] 285, 9¥-Ee 3%
1997 FZFrEg 13, 2F-EY 23
3 1999 AHE o] & =Ehe], ST o) =g
= 20 2006 Een
2007 %
2008 o}
2009 STE
2011 sl
2012 o4k, ke, th=
1997 TEEHALS
21 gl 4 2010 H] 0]
2012 A ol91s
1993 o2&
2001 ELEC!
2005 Al
7 o] 8 2006 w2
2009 o}
2010 a4
2011 $-#Nol. W=
3 A 1 1994 G A2
S 1 2000 ke
A-eu 5 A 1 2004 z 5
AN A 1 2004 gt
e 5 1993 1_1}7}%&% A28
2009 &
1994 &5 0]510%
2010 Ao
el 0 2011 AE %;
2012 AN, A=
Hupat 1994 Aot 135
s 1 1994 EH15
s 1 1997 AEMALS
g0l 5 1998 GEolmAlE
2008 ELE]
T Al 1 2004 A
T WA 1 1995 7135

% o P2 (https://www.seed.go.kr/index.jsp)
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Sl WAl FAAE PR T A gl oF 1009 ~1209 €, A A gl <k 200~
T T A T2 40% FEo e A

1
oz¥E £l Aueta glovl, Sylvan ¥ A F
A

(2] : 1,000%)

T 1996 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

FEol 956 | 1,248 | 1,384 | 1,299 | 965 | 790 | 721 522 | 630 | 598 | 577
aa | - | - | T o T
(%%ﬁ_) 11,264 | 12,135 | 12,757 | 13,275 | 13,257 | 12,362 | 8,250 | 6,362 | 5,877 | 5,860 é:ggg)
0171 [ [ [ [ [ R R e

3 A 527 99 137 | 259 197 35 90 108 143 | 205 161

- - 1,017 | 851 945 | 480 | 638 | 375 | 3581 473

¥ 1
(356) | (899) | (879) | (717) | (759) | (740) | (500) | (390) | (310) -
& A - - - 152 | 235 | 158 28 45 53 43 37
Z vt - - - 73 60 144 | 209 120 | 313 | 501 | 495
7] & - - - - 1,740 | 992 58 550 | 110 58 188

o A 13,103 | 14,381 | 15,157 | 17,092 | 18,064 | 16,166 | 10,069 | 8,065 | 7,388 | 7,057 | 8926

Hj QF A o8 60 59 o7 o4 41 36 22 19 19 18

(A EE AL, 21 ()2 AEETTE AAEH AT A
()sAE Al As= AHE=FHALHS] sl A Hagk g ol nv3gl

Abel FiaEe Aled
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Pleurotus ostreatus

sH9 51X
1 WA METHd oz J2& oA THNE &
- WHAET 2 FEY HS GSP Aoz ststd FE e - 10w A
,  FWE MAEE bEA wel Agdlol WAl F w@ R A FTaEA E
84 froae B 11 4]
i
=5 GeAY &
Characteristics and suitability of various cereal grains in o
1 _ skAlers|] 12(4)
spawn production of button mushroom
FEolHA Aol A el AWM e (Lycoriella ingenua)2) i
2 o - sEAEtal 13(3)
=t R
3 FEAY FFolA Ay Ml DA A A SAlsls]R] 14(3)
ST
DEEE - E T 2
1 WIS BT 6 & 0 ZpEE S WS RETE) N (FA) 173]dEAEks] d2 S| 2 Ank
9 Analysis of Radioactivity and Heavy Metal Concentrations ( 4)22}1;1{:?% 5 ARfen
in Spawn and Substrates of Some Edible Mushroom = 741‘ %LEH_'_] oA
3 Investigation of the Environmental Conditions of Mushroom ( A}?g}lg‘#% 5 ARgsa
Spawn Production Facility in Korea = 741‘ ’\L\:Hjﬂ oAl
o =
Trend of mushroom industry and mushroom research in A B 38} 3 o] 1 .
4 Korea(%l) 533 U} 3] A& vk
5 Simple and low-cost preservation of mycelial cultures in 1) A1 8} 3]
various mushroom strains o
6 F1 progeny by intercross between two different strains in 1) A1 5} 3]
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Selected grain substrates and hydration methods on mycelial 4B S PR ey
7 growth in Agaricus bisporus spawn Hsere) d vt v ol
8 ol Fxe 5H(FA) WAstsl Aot
j
9 rRNA ITS analysis and morphological growth on nutrient ( Ago%éf‘;{aﬂ PR ER]
agar of stroma spawn of Agaricus bisporus strains = N Eh o e oAl
Tf:7:] = EEH Q
i
10 Developmental characteristics of mushroom fly, Lycoriella ( A})Zg%%b“q;} 3 o AAWNA
ingenua in Agaricus bisporus A2 3
20154
11 AT AL (FA) (Ap&F=Alets] g4 o 8l
FA s 3]
12 Insecticidal activity of two plant extracts against Lycoriella Pfgﬁleﬁgrgnsaggnge S
sp. In button mushroom cultivation Congress
13 Characteristics of bag spawn production with rice seed in B Al
AN

button mushroom

5. AEzAL B A AL BAN(AY A BaA)

pit 48874
1 iAsEg T A A ARZARIT 8L R 24 1314(2014-2018')”
2 WeARg "2014-2020d T Al A sl A B A8 A BT
3 ARA T wA-FT #d AR

re

K
ot
2
[m
-
o%
iin
&
ne
2
)
oX,
&
Lo
m U
oo
Y
_] {
rlo
v
oo
&
M
v

- 144 -



oo
_io

Mo .

op

~ o
ﬂm:._ O_E
uﬂ o Mo =
i+ 5 R o
oo BE ) b=
G G W - 4
< " LS — X/
)A K _Eo EO = 0
5T TR 1 4P %
MM mE E U;.A M m,ulo OO ,HT_
N woF = w oA I
53 H o EREs ol B —~
— < 2 o
ats] ~ Pjo o RO —
- IS Ak o K
N o e ﬂ&d JH‘_
-~ 2 O ny o
= % GY X _ X
z X = oF ) T
- I 5 7T N N ) N T
o Mo \ | = T my op) < =
. mwﬂy% ~ - i3
~ - e % =
1+ o Ho * T 50 i o oE o g
I} W T 3 o R E 7
<) 1= N I 5 WE WK e
o X Gl @m e B v oo - g
Hin T F K kA ca p g M Ho
_Mmu HM - ® W = - . ol o] g0 ® o
w " ot ) JLMU R WN o MTE w % ZAD 5 = i e
= ma JJo = R i e Mo w o i _ P K o &S
Mo X ~ = < W R o= A Ak a o oj < e -
m = S 2 E = o b ww W w R
—_ f 0 o o _~ - = 0 )
A D de _Ew%&&%1 X = o0 Tk W
J— =) Io N3 Z._o 0 m ﬂq ‘UEH E iﬁ ;OL ;o.._ [l N
mowg ,ﬁﬁ#%o@ 20 ﬂ;uﬂ%% N
2o = ) cm Mo X z.m_v i]_. TGS AR @m e Mm Njo = o o % Ho
k3 Iy o — o ,.lr —_— : sl ~
S R o = 4T o ot
o T X o % ! < o POk dy o K
E o o0 T T OE ! T <
o ot o oo C. Mo Mo r o & X
o o = < oo o i ¥ B
%ow_z%wwﬁﬂ 5 F X
Lo T s EX i
@) = 0
O O ﬂmo = ,
O
<f

- 145 -



oleldt=ty =8

==k

AR I Ol M

N 6 Z

’

Tt

7199¢l Sylvan

71819 T
ol ]

S|
A

o,

Far glo W7]o 2] Mycelia

S

o

A = el A

FEol A

p==%
[}

n= 2 {9
Amycel &3, Lambert &1ro] i

%+ exotic mushroom
T B Aol A

o) L
T HAM =

23

o]
2R

’

Bl

1
T

=
°©

}‘\—]_

A

A=

o

Hr

7}. Sylvan

KeX
=

i

¥ &(casing) &
173t<] dig] gl A Al A

-

&

o

el
=

)l

S

A AARoZ 9719 AAF 7k A

SR

A

v = gl uky ol Sylvand}

I
o

Tl
50
i
oj
o

o

sha 1 e

s

@2~ Sylvandl A A4

.

0]
S

}ar
At 7)ot (19 1), ©]

& Sylvano] @43

-
1

= f-uet

?]st

<

o

o)
o

o

o
™

o

of

13] 24 Azt
o} tt= A A4 (vermiculite)ol Y

7] e

] & A o]

2y

B 7}

o)
=

class 100 ZH & A

[e)
A&

=ls

oF3

ol

;ot

ol

HORA) ol W

L
-

Lo

ol

& A7) o A

A

;.O‘_
To

o

il
o
i
o)
M
o
ol
o]

¢

-
1

LA B R L e R T2 i el |

Pt e ar wy

S

A
2= 21T, wHA|

% 5

o
=

bol Agat o]

]

= B 3
tZ2=g 7%
*

=]

H

FOH(S- ] e

5|
pud

OO]:

15 16 Coll A uj

ol
|

d& 26 C, 27

1

Kol
=]

ol

s

exto] glo] 21 C Amol A wjoF), e u

Sylvan &

= o] F 7}l

i+

SFA| B

g Ao
sl A 2T AR Agae] HEFHL Frbe B

<)
pud

b

o

- 146 -



[ L MIXING AND STERILISATION |[Z. PRE-TESTED INOCULUM | 1 M5

Hutrients are mixed ADD Product is ssaled in steris

homeogereouzly, gierilized and Pro-tegied moculum iz missd ‘bresthshle bagzs im Clazz 100

cooled utilising our unigue high | through the sterlized grain Clean Rooma COperstional

capacity blenders pr:éﬁm: mest pharmaceutical
gt -

4 GROWING RCOMS 5. COLD ROOMS & INSPECTION AND PACKING

e 5 are mowd o When growth iz complate spawn | Every of spawn and caiing
rﬂmﬁfﬂm tha an*.'trm?maﬂt z | bagz are ranzferred to inwf:l-j.'gsi: ingpeciad befors
controlled for optimum temperature controiled ookl Zeapaich to the customer

development of the mycelium FOrags rooms
Growth iz chockad twice a day.

7. TRACEABRILITY 8. REFRKGERATED TRANSPORT 8 QUALITY ASSURANCE

Bvery spawn batch ls coded and | Sylvan products ars deliversd to | Sylvan checkz every mother
can be maced from the our cusomers in opdmum culture and evary baich of
customer back to the mother condition inoculum before producion of
culturs the final

13 1. Sylvan 19 A2F A]2=H,

- 147 -



Ay
0 =X N B o o o B m
. —_— = m} 00 —
o Mdrurux% = v % T T
m R AT o B = = X do S
= mm do oo N B mm_ RS s X ob Am o
— T
o PeeYuae2® ¥od 5
£ %ﬂisﬁ%usz —hgE
~~ s )
g ma$%%@ﬂ§£ ﬂ%ﬂo%&
O ..lmdnxnﬁﬂ%o%uf% wr,m.ﬂmmmmo
ﬁ%a_awkﬂﬁﬂ% o W T _ B
Mﬂwwﬁﬂﬂw&wmﬂ T L 2
WoE L 2 e ® R
N _ ol e =1 = No = H Ho
- . — . T
n = I ) ny ol T H 0 s B! =
Yl — - ) o - 2
m 1;.._ OgE ‘IFL ﬂ N H_Al_l o T ‘q ‘OI N o ﬂ_Alo
< ﬂor bl " ey % ~ H_._o ,.lm‘._ - ,HOI ~a ..LO
= ~ — G N o
= o X R w4 1 op =0 o O
5 5 B O Y S <~ o =
) oy b o "
S F W e Mo xR
2 g T W T W T cEON U T
S = = T N T 7 mo =) Nl ] B 0
— — . — - B NS
» - Koy R gy M 2 o 2T i
_ - o) ) 5
g 2 — S g X oo W ] B B °
— < o K] il o O S
© B %0 o T s woge W XOT ) X o T
= B e Do gy X oy
= — O ~ E _i .mﬂ _EE >
v K ~ X ~ B = o2 >
i N T ORp N N3
= X KO oy W KRR = = v M ol 8
o = e n/m G S o in S . 5
g = T ol = M T
.mw ) _.Tl OE —_— ,ul | LlL — — O
0 ) < m " Moo mON o -
= (4] =0 Ju‘._ —_ = — ]
T I w%y__o%a%%ﬂ N 4~ om
2 L y o = w1 - oF o i - fud
5 % Py oD mom ™ o B B3
g ks azo@m@&uﬂzﬂxz = O Tox
Ton oo
: S Wdﬁs&ﬂEAAﬂ@MLu%%E%%
& N Am o oo o R ) mL_ qooy) — W R )
s S L8 o A & [ o GRS e ) o
= urAﬁ_flawaLaH% &o%ﬂ%%%
o = Mo ~ < Y m 5 N = X0 Mo
B Z‘.# 0 Ju,._ 0 o ™ ‘mﬂ o
n o o o B o
[ o- o Hie W N o B! o)) k) N ) ﬂA_l of
" do oo ) o oji o] =) No T H W W iy
W oW o mo or .W W odo TR Mo
E o o Mo b

- 148 -



Pre-tested inoculum added Class 100 clean rooms

Amycel Facility Grain for spawn

% 3. Amycel Eio] ALE Al ~H

t}. Mycelia

Myceliat®™= 19851 57 3FAF MagdaZ} A €3t 3|Ach A Ald 2 =Elg], Z=Eg] 5 H
AFarel A A2 2016 T3 T 228 AieES HAgsta Aok dde 1509 F
o Hirsti o, A7l AFTINES st vk A AARE dF FES oL do
o, 4398 so2 2% AL A= st v Mycelias TAREAE 714, HAAE 2 A9
A A #AE 3¢S ATEE ASHH(EE 375Y9)S 98t v ZA 37 FH
AoR THAAMAZONE, 25), 714 - WA A (TF), AFALAAGHAEL)RY 22
Fol &d5 1 9ith. Myceliax Air quality(Ultrafiltration) S 98] 9423 71+< Al¥, fungi

1710, bacteria 10%m, &7] % 223} virus 2 F%7] AFE 37+ 37 class 10,0000 3=

vhejstar Qlvh aetoll oM FFole 656Tol, WAEAE 121TColA dAHER 7]|&
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AARA mEsie AHdsta v xAHEAH RS HHAE T2 ES AMESTT 9358 A
7 -9l fungi, all spora, bectria, Endosporas %7
g TheebA, AgAIZEe ofg A AT ANA, oAl RS HAT AQNA, e A
A gigt dtste] H.0,, CHO/CsHsO., NRy', NaOCl, EtOH &5 AFgsta St 11
Mycelia®] Ald -9 874 #g] 7[5 BTt A9 BE F90] e FxAE(LH
4-F)2 dAAm o] ga, 2JFe oddor Auslr] Y3) clean zonel & &t ). Ft

& WA ARE 27 AR TR 5 aHS FAR RS vk

% 4. Mycelia S92 AAF Al 2~H=,
A, Mycelia; B, Mixing & put in bag; C, Grain for spawn(bird seeds); D, sterilisation; E,
Sterilized grain media; F, Air conditioning system; H & I, shaking; J, Growing room; K,

completed spawn; L, Cooling storage room.
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cold stores incub rooms
mecuf ms mcuf ms

cooking and filling devices

L

.‘stouge “

4

cold store

autoclav :toelgiel;s inoculation soem lesrl‘l'zll:li‘ng E::‘llnb- ‘ mother spawn
90 Pa 90 Pa 'IU Pa|60 Pal
i [ o c
- ‘moling room _ a0 Pa ‘ central corrider commider 45 Pg
autoclawe
‘ 60 Pa
20 Pa ;
- incubation reom 60 Pa |30 Pa Incubation tunnel
' spawn
& incubation reom G} Pa mat:;a:on M
stairs —4 [ioilet} 10 Pa _J20 Pa 10 Pa
—] jared isinfe
nee. = Siatt fsn?;;: i ey
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