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Trends of mushroom science and mushroom industry

Young-Bok Yoo, Won-Sik Kong, Se-Jong Oh, Jong-Chun Cheong, Kab-Yeul Jang and Chang-Sung Jhune
Applied Microbiology Division, National Institute of Agricultural Science and Technology, RDA, Suwon 441—707, Korea

ABSTRACT : World production of mushrooms has been increasing 10-20% every year. Recently, Pleurotus eryngii and
P. nebrodensis are very popular as new mushroom speciesfor cultivation. Two kinds of mushrooms, Gumji (Ganoderma)
and Soji, were described in old book of Samguksagi (History of the three kingdoms; 1145) in Koryo-dynasty. Many kinds
of mushroomswer e also described in morethan 16 kinds of old books during Chosun-dynasty in Korea. One hundred and
sixty commercial srains of 25 species in mushrooms wer e distributed to cultivators. By the way, only 8 varieties of them
have registered variety protection. Mushroom industry as important export products developed from 1960 to 1980.
Production of mushrooms as food was 181,828 metric tons valued at 800 billion Korean won in 2003. |solated and
identified substances from mushrooms are promising antifungal, antiinflammatory, antitumor, antiviral (anti-HIV),
antibacterial & antiparagtic, antidiabetic, immunomodulating, kidney tonic, hepatopr otective, nerve tonic, and sexual
potentiator. These substances can also be used for blood pressure regulation and effective against car diovascular
disorders, hypocholesterolemia & hyperlipidemia, and chronicbronchitis. M ushroom productsincluding phar maceuticals,
tonics, healthy beverages, functional biotransformants, and processed foods have also became available on the markets.
Compogt and feed can likewise be made from mushroom substrates after harvest.

Themushroom indugtry isalready one of the fastest growing investment sectorsin Korea. By theway, thereisaneed to
srain improvement for variety protection, advanced cultivation technology at low cost for growers, and control of demand
and supply for marketingin order to mor e upgrade development of mushroom industry in thefuture.

KEYWORDS: Advanced cultivation technology, Commercial srains, Control of demand and supply, Gumji and sqji,
Medicinal properties of substances, Mushroom industry, Mushroom products, Phar maceuticals,
Seventeen kindsof old books, Strain improvement, Tonics World production of Mushrooms.
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o &, BEshA o g Lo %x}q}%sﬁr SRR Table 1. Comparison of the numbers of known and estimated
AFEET} o 7)o &tk WA Y A o= AR T Ezb total speciesin the world of selected groups of organisms
h oM Fog By song wid 598 AR (Chang, 1993)

o 558 AHAE 7}Z]U% TS st = A7) Knowngroup Known species Total species % Known species

A ALAE MEA FAEAS G B T yagularplat 220,000 270,000 81

U FollA ASete 7 E 27 £ (Chang, Bryophytes 17,000 25,000 68

1993; Hawksworth et al.,, 1995). WAlS T} 2HEo] % Algae 40,000 60,000 67

T ZAEow frlES Ak 1A= = Fungi 69,000 1500,000 5

WAL Akt o] AgahzElol: WA Z Fato] 4% Baeia 3,000 30,000 10
Viruses 5,000 130,000 4

*Corresponding author: <ybyoo@rdago.kr> Source: Hawksworth (1991)
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Table 2. Historical record of cultivated mushrooms (S. T. Chang, 1993)

of Q% A 2ojef o] =e mAte]
b5 Al 7] Al ok

o171 A
RER=s

© AlAIL WA

) e

Re| §84% W ANE, $398 o)

HAVE o] 82 Qtobr i Uolrh uAAL o] Hhd e

A e e, e ‘;1 Ak1] o
A2 A EAHE AEaki oo

pul

3 A3} 99 e FEAdon wAR AFe

= wo} ol E.L»H 17} B RS Fe DRAEOR B G

AESHE B o] ALANE T glek. olelR WAL T/l WA
AAAY FEE ol shae] dgllel Zbs e olsint

Fo8 AFOR A5o] A
dhe AR AxEel At

Species Korean name Record first cultivated Source
Auricularia auricula-judae o] 600 So, 659
Flammulina velutipes Jg AL 800 Han, 1590
Lentinula edodes N 1000 Wang, 1313
Waulfiporia = 1232 Zhou, 1232
Agaricus bisporus ok4o] 1600 Atkin,1979
Ganoderma spp. E2%(9A) 1621 Wang, 1621
Volvariella volvacea FrUgEA 1700 Y uen, 1822
Tremella fuciformis 3] & o] 1800 Chen, 1983
Pleurotus ostreatus e}y 1900 Falck, 1917
Agrocybe cylindracea I R= 1950 Huang, 1984
Pleurotus florida A - ElE] 1958 Block et al., 1958
Pleurotus ferulae o} ¢ »-E}lg] 1958 Mou & Cao, 1986
Pholiota nameko ke Al 1958 Kaga & Kondo, 1958
Hericium erinaceus rF o)y Al 1960 Chen, 1988
Agaricus bitorquis o] Zok4 0] 1961 Singer, 1961
Pleurotus flabellatus S gl 1962 Bano & Srinvatava, 1962
Pleurotus cystidiosus A E e}y 1969 Miller, 1969
Hypsizigus marmoreus w7eb e Al 1973 Zhang & Wang, 1992
Pleurotus sajor-caju o] 5l 1974 Jandaik, 1974
Pleurotus citrinopileatus el 1981 Shen, 1981
Dictyophora duplicata mgx] el B A 1982 Linetal., 1982
Oudemansiella radicata A5 A 1982 Jeta., 1982
Ponellus serotina zPlﬂr =) ¥ Aj 1982 Liu & Guo, 1982
Armillaria mellea 2} AL 1983 Zhang & Lu, 1983
Grifola frondosus ol A By Al 1983 Zhao & Yang, 1983
Pleurotus sapidus - elg] 1983 -
Coprinus comatus W5 A 1984 Wang & Kang, 1984
Amantia hemibapha sub sp. hemibapha g ZFe| Al 1984 Zhu & Xie, 1984
Hericium coralloides Ak Z ¥ Al o} A H) 1984 Xu & Li, 1984
Tremella mesenterica 313 Ho] 1985 Liu, 1985
Sparassis crispa Lo Al 1985 Sunet a., 1985
Morchella spp. = HHA 1986 Ower et al., 1986
Lyophyllum ulmarium g e Al 1987 Wang & Zhang, 1987
Lentinus tigrinus g3 A 1988 Wu & Wei, 1988
Gloestereum incarnatum - 1989 Zhang et al., 1989
Tricholoma lobayense Zo|& 1990 Ganeshan, 1990
Tricholoma mongolicum Zo]& 1991 Tian & Yang, 1991
Tricholoma gamboa WA (LD A) 1991 Tian & Yang, 1991
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Table 3. World production of cultivated mushrooms, fresh
equivalent (S. T. Chang, 1999; 2005)

Year (metﬁrcot%l:gfrIOOO) Increase % i ngr;r;::l%
1965 341.0 - -

1970 546.0 62.4 125
1975 916.0 59.6 119
1978 1,060.0 86.4 28.8
1981 1,257.2 84.3 28.1
1983 1,453.0 86.5 432
1986 2,176.0 66.8 222
1990 3,763.0 57.8 144
1991 4,273.0 88.0 88.0
1994 4,909.3 87.0 29.0
1997 6,158.4 79.7 26.5
2002 12,250.0 50.2 10.0
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Table 4. Mushroom species described of old references related to agriculture and medicine in Korea (Modified K. Y. Chang, 1989)

Year Author or Editor Reference Species
1145  Kim Pu-Sik 71 5-21(£: & 1) Samguksagi AF = A7 (Z B A Epigeousfruiting body 4] (4% AE),
Hypogeous fruiting body A =] (52 ;
Hh )
1613 Hur Jun & &G 2) Dongeuibogam % 2] ¥ 7 BE %)  Various kinds of edible mushrooms
containing Auricularia, Tricholoma,
Pleurotus, Lentinula, Agaricus,
Gonoderma, Poria, Lasiosphaera,
CGrifola, Polyporus, Phellinus? etc.
I, 1, A, =ol, Fol, A, v
AC=EH), FA(EEL), PFL (A,
FAGEENAE), I, BP(4%
o, W) " upal (e ot
A, A9, H B (EE oI AE),
o], ¥ o], w2}, A,
1655  Shin Sok 414 (thi) Nonggajibsung 57 A (B2 %) Auricularia 50| (K H)
1676  Park Se-Dang ¥MA| 2(kMEEE)  Saekgyung 2 78 (F&#€) MushroomF A 1)
1688-1689 Park Se-Dang B} Al J-(kMitaE)  Sekgyungieungjib 217 -1 (R4S HE4:)  Mushroomf AF(E 1)
1643-1715 Hong Man-Sun %7141 (4t 455%8)  Sanrimgyungje AFH 7 A (LLAR#$H#E)  Lentinula edodes 3 17, Tricholoma
matsutake %= 0]
1766 Yoo Jung-Rim 35 H W EE)  Jeungbosanrimgyungje Lentinula edodes 3£ 17, Tricholoma
T HAF A matsutake %]
1767  ShinJung-Hoo A1 £ (3¢ fh)5)  Hoosaenglok 348 = ()5 4: #%) Lentinula edodes X 17, Tricholoma
matsutake %=©|
1771 Sur Myung-Eung A "8 -5-(£: i fi5) Gongsashinso & AFALA (i) Mushroom w4 (5§ i)
1787  Sur Myung-Eung A1 g -§-(£: @ i) Bonsa S AH(A L) Mushroom 4
1798-1799 Sur Ho-Su A 3. 5= (1R 15) Haedongshinso 3521 4 (i S fE2E)  Lentinula edodes 3 17
1799  Hong Duk-Ju &4+ Siyongyakbanggunbo A] 82kl 1 111 species contalnlng Lentinula
GRES ) edodes 1 5 111%
1842-1845 Sur Yu-Gu ATt HE %) Gyungagji T A ({#W & Mushroom (1)
1842-1845 Sur Yu-Gu A& (#: 45 %) Rimwongyungjagj 1217 #l %] Mushroom < (£<)
(PR 8 97 7
1849  Han Suk-Hyo 34 & (#$5%%)  Jukgyopyunlam = 3 ZH(/T4&(HEF)  Mushroom (1)
1834-1879 Unknown A} 2}11] 2 Nongjongso 5 7g A (F£ %) Mushroom (i)
1931 LeeTaeHoolH % Sunmanyakmulhak 1 #-oFE-8} 5 species of mushrooms B Al 5&7?
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Table 5. Historical record of commonly cultivated mushroomsin Korea (Y. B. Y 0o unpublished)
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Korean name Species Record first cultivated Breeder
okZ-o] Agaricus bisporus 1969 RDA
e} Pleurotus ostreatus 1975 RDA
A}E - gl Pleurotusflorida 1979 RDA
3 Lentinula edodes 1981 Life Science Institute (NFCF)
o] =}y Pleurotus sajor-caju 1985 RDA
FA (B =ZF) Ganoderma lucidum 1986 RDA
Sl A A Grifola frondosa 1987 RDA
o Flammulina velutipes 1988 RDA
el Pleurotus eryngii 1998 RDA
vz e Al Hypsizigus marmoreus 1988 RDA
I R= ) Agrocybe aegerita 1989 RDA
A =y Pleurotus sp. 1990 RDA
AE =¥}y Pleurotus abalonus 1995 RDA
2y Wolfiporia cocos 1995 RDA
WL A (A rht) Armillaria spp. 1995 RDA
o] Auricularia auricula 1998 RDA
Al A Agaricusbrasiliensis 1998 RDA
TAEEZ=5 % Paecilomyces tenuipes 1998 RDA
E0] Tricholoma giganteum 1999 RDA
A=A s} Phellinus baumi 1999 RDA
EAZAESHA Phellinus linteus 2000 HK Spawn co.
AL v =1A Pholiota adiposa 2000 Chungbuk ARES
w22 o] Hericium erinaceus 2001 RDA, Pochan Spawn co.
nl 27 EH A Phellinus gilvus 2002 Gyeongbuk ARES
e Rl S Isaria sinclairii 2003 RDA

A& sk

w8 e A

roh B

O e
—

oY

A B =A

o] At 15 1975

A=7HA] 25

B AR

Al 25

* RDA : Rural Development Administration, ARES : Agricultural Research and Extension Services. NFCF : National Forestry

Cooperatives Federation
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Table 6. Commercial mushroom strainsin Korea (December 30, 2004; Y. B. Y 00 unpublished)

Species Breeder
Korean name Species Total strains RDA ARES KFS  Private
ety Pleurotus spp. 81 17 7 59
T Lentinula edodes 20 1 8 11
okZ-o] Agaricus spp. 27 8 19
o] Flammulina vel utipes 3 3
Eivdn=u=1 K| Hypsizigus marmoreus 2 2
H =350l Agrocybe aegerita 1 1
o] Auricularia auricula 1 1
QI A WA Grifola frondosa 2 1 1
PA(ELER) Ganoderma lucidum 3 2 1
Al Al Agaricus brasiliensis 2 1 1
AL n)=nAl Pholiota adiposa 1 0 1
bR e A (R vt Armillaria spp. 2 1 1
e Poria cocos 1 1
TEEZS % Paecilomyces tenuipes 1 1
Bl R RS o Isaria sinclairii 1 1
4o Tricholoma giganteum 1 1
HEHA (3 Phellinus spp. 5 1 2
w22 do] Hericium erinaceus 2 1
Eal) Sparassis crispa 1
W51 A Coprinus comatus 1 1
AU AL (o) ) Al) - Fomitopsis pinicola 1
%0 Tricholoma matsutake 1
Al 22 160 42 12 9 97

* KFS: Korea Forest Service
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Table 7. Registration of variety protection of mushroomsin Korea (December 30, 2004)

Registration of variety protection

Registration numba Date of registration Variety name Registrant* Period of protection
339 03.1.17 Sambok A+ RDA 03.1.17-2023.1.16
340 03.1.17 Wonhyeong#3 ¥ & - E} 23% RDA 98.6.15-2018.6.14
341 03.1.17 Wonhyeong 13 - E}- 2] RDA 90.5.15-2010.5.14
659 04.1.16 Hugbaek 3-11 Gyeonggi ARES  04.1.16-2024.1.15
660 04.1.16 Sodam 2~ Gyeonggi ARES  04.1.16-2024.1.15
1119 05.1.6 Saesongi#l Al $0]1% Gyeongnam ARES 05.1.6-2025.1.5
1120 05.1.6 Jinmi 7171 Gyeonggi ARES 05.1.6-2025.1.5
1280 05.5.31 Bupyungdaedong#2 - t] 525  Bupyung Spawnco.  05.5.31-2025.5.30

* RDA : Rural Development Administration
ARES: Agricultural Research and Extension Services
** Source : National Seed Management Office
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4) A KHA ARt

S-uete] WAl AR AlA 109U el &3kt o]n
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&, JEUAokE o B AARES UERSITH 2
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Table 8. Production of edible mushroom species under commercia cultivation in some countries(fresh weight, MT ; Chang, 1993)

Country Agaricus Pleurotus Lentinula Auricurlaria Volvariella Flammulina  Others Total
1 China 170,000 800,000 340,000 440,000 150,000 80,000 265,800 2,245,800
2 USA. 341,830 695 1841 - - - 851 344,717
3 Japan 2700 33,475 149,000 160 - 92,255 58,840 336,430
4  France 231,000 - 1000 - - - - 232,000
5 Hoalland 165,000 - 350 - - - - 165,350
6 UK. 118,000 - - - - - - 118,000
7 ltaly 102,000 - - - - - - 102,000
8 Thailand 6,000 7,000 150 4,000 63,000 - 3 80,153
9 Indonesia 20,000 15,000 - 10,000 35,000 - - 80,000
10 Korea 8,990 51,782 12,327 350 1,349 74,798
11 Spain 62,500 - - - - - 5,000 67,500
12 Poland 65,000 - - - - - 100 65,100
13  Germany 56,000 - 100 - - - - 56,100
14 Canada 53,100 - 150 - - - - 53,250
15 Tawan 65,00 3,500 21,000 2,000 3,000 14,000 1,000 51,000
16 Ireland 42,000 - - - - - - 42,000
17 Belgium 30,000 - - - - - - 30,000
18 Audtrdia 25,510 - 10 - - - 10 25,530
19 Hungary 18,000 2,500 5 - - - - 20,505
20 Mexico 10,332 360 - - - - - 10,692
21 Denmark 8,000 - - - - - - 8,000
22 India 6,000 600 - - 400 - - 7,000
23  New Zealand 6,900 - 11 - - - - 6,911
24 Switzerland 6,050 - 50 - - - - 6,100
25 Yugoslavia 5,000 - - - - - - 5,000
26 S Africa 4,680 - - - - - - 4,680
27 Bulgaria 4,000 - - - - - - 4,000
28 Czechoslovakia 2,500 500 - - - - - 3,000
29 Austria 2,610 - - - - - - 2,610
30 Philippinee 800 500 50 120 800 - - 2,270
31 Greece 2,000 - - - - - - 2,000
32 USSR 2,000 - - - - - - 2,000
33 Others 5,170 1,500 50 50 400 120 2,500 9,790
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Table 9. Production of edible and medicinal mushroom speciesin Korea (M / T)

Species

Lentinula Flammulina Agaricus  Hypszgus Grifola  Gadrodia Tricholoma

Year Plqur}ogfs edodes  velutipes ﬁ%aﬂ‘jf Ga'gdf{”a zﬁ’@f('i?qs) brasliends marmoreus frondosa  elata Auriﬂaéllar @ mestde Others  To
i S A I
1965 536 106 24 666
1970 1,336 5,958 191 7,485
1975 3,257 25,154 449 28,860
1980 7,335 25,575 349 33,259
1985 6,285 17,341 1313 24,939
1990 43,732 11,770 404 10,281 810 19 7 1 945 21 67,990
1991 51,782 12577 345 8992 1,024 7 324 12 75,063
1992 59,034 16,098 431 8582 15% 20 21 773 25 86,578
1993 56,878 18,426 844 8872 1,823 78 137 - 87,058
1994 57,868 19,241 1669 9831 2901 49 146 - 91,705
1995 72,801 20,169 3,867 15723 3,346 81 25 654 - 116,666
1996 705554 24,311 7,743 12418 2,806 9 26 468 - 118,335
1997 83,606 27,140 15617 13181 1,938 20 22 243 159 141,926
1998 75,648 28,918 19,781 16,000 1,307 15 27 278 217 142,191
1999 76,849 32,789 24,572 19,774 1,238 1 18 559 837 156,637
2000 70,759 33,725 23,837 21,813 653 19 536 552 151,913
2001 70529 34,396 37,955 18,089 568 15 250 2,505 164,322
2002 72,348 37474 38,072 21,277 531 11 373 9397 179,494
2003 80,323 36,203 41,232 19,790 696 462 514 7 306 2,295 181,828
* Source : Industrial Crop Production in Statistical Y earbook of Ministry of Agriculture and Forestry (5 £ 25 A4 4, 5 ),
Production of Forest Productsin Statistical Y earbook of KFS, etc.
* Pleurotus, 2003 (Pleutotus spp. + Pleurotus eryngii 18,358 ton)
Table 10. Export and import amount of mushrooms in Korea
Y ear '65 70 75 ‘80 '85 '90 '95 '98 '99 '00 '01 ‘02 '03 '04

Export amount

(1,0008) 359 4447 33120 51,855 53,608 86,097 80,410 44,516 56,741 41,660 38,972 33,698 34,833 23,271

Export mushroom

. - - - - - - 9774 8465 8159 6502 978 916 659.7
(metric ton)

Import amount

(1,0008) - - - 592 3830 12418 7,933 12974 15727 13,397 17504 24,446 47,589

Import mushroom

. - - - - - - 8129 5519 12197 13,137 13951 16,019 16,782 17,843
(metric ton)

Source : Korea Agro-Trade Corporation (A 5% A
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Table 11. Cross index of medically active mushrooms and their medicinal properties (Wasser & Weis, 1999)

. A bisporus Ablaziliensis A. aegerita  A.mellea A. auricula-judae D. umbellatus F. velutipes
Therapeutic effects gl AP MEFe] FUFHA  Eol 2K ol

o

1) antifungal <+ O O O

2) antiinflammatory <% 5
)

3) antitumor ¢ ok (39t O O O O O

oo o

4) antivira (anti-HIV) &ulo] 2 ~

5) antibacteria Al &
antiparasitic 3 7] 4 &

6) blood pressure regulationd ¢+ =4 O O]

7) cardiovascular disorders
24 ol A o -

8) hypocholesterolemia &
hyperlipidemia & & 2~ B & O O
Hrds I ALAGE T LA

9) antidiabetic 3%

10) immunomodulating ™ & 24 O

GHON®)

11) kidney tonic 7217 O
12) hepatoprotective 73 54 B35

13) nerve tonic A1 73 A - &4 3} O] O

14) sexual potentiator A 2] & 7]

ol
15) chronicbronchitis 7+ 7] %] & O O

Table 11. continued

. F.fomentarius  F.pinicola  G. applanatum G.lucidum G.frondosa H.erinaceus H. marmoreus
Thercpeutic effects wael ARz dtad o od o wmggdel mEuwle

1) antifungal < O

2) antiinflammatory <3 % O
3) antitumor 3+ 9F(3H9}) O 0

(|

4) antiviral (anti-HIV) &ulo] 2 ~

5) antibacterial 34|+ &
antiparasitic 7] 4 &

O] O O|O

6) blood pressure regulationd ¢+ =4

7) cardiovascular disorders
A g ol A

L]
]
ORICINOGRICHONE,

8) hypocholesterolemia &
hyperlipidemia = 2] ~ €] &

Frd 23 A e S A

9) antidiabetic 9« O

10) immunomodulating ' & %2 O

11) kidney tonic 741 %

12) hepatoprotective 7+ 54 B35 O

ko

13) nerve tonic A1 A1 129 3}

14) sexual potentiator 4 2] 2 %%

GHOHONOGIIGNHO)

15) chronicbronchitis 7+ 7] #4%] &1
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Table 11. continued

I.obliquus L.sulphureus L.edodes  L.betulina  M.androsaceus  O. mucida P. betulinus

Therapeutic effects AR EThiA En AR dsldeuli AT AR A

1) antifungal &+ O O O

2) antiinflammatory 3 = O O O

3) antitumor &k (3<h O O O 0 O

4) antiviral (anti-HIV) Hufo] & A O

5) antibacterial %43 & 0 0

antiparasitic &7 Y &
6) blood pressure regulationd o %4 O

7) cardiovascular disorders
AAER Aol A =

8) hypocholesterolemia &
hyperlipidemia =2 ~ 8] =

#2823 AT E 2 A

9) antidiabetic 3% %

10) immunomodulating = & =7 O

11) kidney tonic 721 %+

OO 00 O

12) hepatoprotective 73 54 B35 O

13) nerve tonic A1 A 1+ 29 8} O
14) sexual potentiator 2] 2 5

O

[¢)
15) chronicbronchitis 7H3 7] %4 &

Table 11. continued

: P.odtreatus P. pulmonarius S commune T. mesenterica T.versicolar  T. fuciformis V. volvaceae
Therepeutic effects vekel  abmek] Amplal @EEel  pEmlsl #%o  EeA

1) antifungal -+ O

2) antiinflammatory 315 O U
[e]

)
3) antitumor - 9k(3H9) O O O O O O

4) antiviral (anti-HIV) &ulo] 2 ~

|
O
|

5) antibacterial A+ &
antiparasitic 57 4 % O O O

6) blood pressure regulationd ¢+ =4 O

7) cardiovascular disorders
A3 Aol A O

8) hypocholesterolemia &
hyperlipidemia 2] 2~ | & O O O
HrdTH ALAGE S BA

9) antidiabetic &9 % O

10) immunomodulating ™ ¢} %2 O U

11) kidney tonic 741 & O

12) hepatoprotective g £4 B35 O O O

13) nerve tonic A1 73 A1 -84 3} O

14) sexual potentiator 2 2 5

15) chronicbronchitis 74 7] 4] & [ O

(O : Commercially developed mushroom product (drug or dietary supplement)
] : Non commercially developed mushroom product
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Table 12. Antitumor and various medicinal value of extracts from basidiomycetes mushrooms

Tumor
Species inhibition Medicinal value Reference
(%)
Pleurotus spp.. i antibiotic, anticancerogenic, antiinflanmatory, antiviral, hypocholesterolemic,  Gunde-Cimerman,
s immunomodulating activity. 1999
: Sporophore cures lumbago and painful legs, numbed limbs and .

P. ostreatus 7560 discomfort in tendons and blood vessels. Yingetal., 1987
e viral(anti- ibacteri iparasit |

ant|V|r.al.(ant|.HIV), antlpactenal & antiparasitic, hypocholesterolemia, W & Weis, 1999

hyperlipidemia, nerve tonic.
li' g}trinoplleatus 80-70  cure pulmonary emphysema Ying et d., 1987
=B

It cures gastropathy. Its medicinal effects is analogous to Ferula
P. ferulae asafoetida which cures indigestion, kills insects and worms. For Yingetd. 1987
o} el treatment of swelling in the abdomen, hepatomegaly and splenomegaly, g B

cold and painful abdomen, indigestion.

P. pulmonarius

A= ey

antifungal, hypocholesterolemia, hyperlipidemia,

Wasser & Wei's, 1999

P. spodoleucus 72 - Ying et a., 1987

P. ulmarius 60 cure pulmonary emphysema Ying et a., 1987
cure liver ailment and gastroenteric ulcers. increases body height and .

F. velutipes 100-80 body weight. Ying et a., 1987

ol ) , - ) ) : :
antifungal, antiinflammatory, antiviral (anti-HIV), immunomodulating. Wasser & Weis, 1999
prevent rickets especially in infants. increases resistance against illnesses

97.5-80 gnd prq/entlye and curative effect on colds. .prevent the occurrence of Ying et ., 1987
liver cirrhosis as well as vascular sclerosis. tend to reduce serum

L. edodes cholesterol and lower blood pressure.

EiA1A antifungal, antiinflammatory, antiviral(anti-HIV), antibacterial &
antlpara.smc,.blood. pressure .regulatlon, hypqchole§terolem!a, W & Weis, 1999
hyperlipidemia, antidiabetic, immunomodulating, kidneytonic,
hepatoprotective, sexual potentiator.

It contains tyrosinase, which lower blood pressure and is used for .

A. bisporus 100-90 treatment of hypertension. It may increase their lactation. Yingetal., 1987

oFZ=0)|

°° immunomodulating, kidneytonic. Wasser & Weis, 1999
curative effect on the following disease : neurasthenia, dizziness,
insomnia, chronic hepatitis, pyelonephritis, high serum cholesterol,
hypertension, coronary heart disease, leucocytopenia, rhinitis, chronic
bronchitis, bronchial asthma, gastropathy, duodenal ulcer. It used as an Ying et d., 1987
antidote for poisonous mushroom. resistant to radioactivity. enhance the
tolerance against hypoxia under ordinary and low atmospheric pressure.

. resisting the muscarine and nicotine.
G. lucidum
J % antiinflammatory, antiviral (anti-HIV), antibacterial & antiparasitic, blood

pressure regulation, cardiovascular disorders, immunomodulating,
kidneytonic, hepatoprotective, nerve tonic, sexual potentiator.
chronicbronchitis.

Wasser & Weis, 1999

antiviral (anti-HIV), antihypertension, bitterness, cytotoxicity, enzyme
inhibitor, hepatoprotective, histamin release inhibition,
hypochol esterolemic, platelet aggregate inhibition.

Kim & Kim, 1999
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Table 13. Antitumor activity against sarcoma 6180 of extracts from various basi diomycetes and edible mushrooms (Chihara, 1992)

Species Korean name Completeregression ~ Tumor inhibition(%)
Phellinus linteus EAZZH Al 7/8 96.7
Tricholoma matsutake %o 5/9 91.8
Pholiota nameko k] Al 3/10 86.5
Flammulina vel utipes o] 3/10 811
Lentinus edodes T 6/10 80.7
Coriolus versicolor TEA 4/8 77.5
Pleurotus ostreatus ety Al 5/10 75.3
Amanita rubescens FE-oAduto]FouAl 0/8 72.3
Daedaleopis tricolor AF A ZH) A a7 70.2
Coriolus hirsutus A5 2/10 65.0
Ganoderma applanatum ZAUH)| E 2 2 H A 5/10 64.9
Trametes gibossa A A 1/10 49.2
Hirschioporus fusco-violaceus 7] 9F-&-<&nAl 1/10 455
Rigidoporus geotropus Z+E XS o7 44.8
Fomitopsis semilaccata=Fomitella fraxinea Al 3/10 44.2
Auricularia mesenterica FEHo) 0/9 42.6
Lenztes betulina ZNEAHA 0/8 239
Table 14. Antitumor activity against sarcoma 180 of extracts from various basidiomycetes and edible mushrooms
Concent Complete Tumor
Species Korean name ration/day regression inhibition Source (Japan)
(mg) (%) (%)

Agaricus blazei A WA 5 99.5 99.5 Ak &)
Grifola umbellata A9 10 90.0 98.5 ALz 8t 7 ok v}y &t
Phellinus linteus E 2 2 EZ WAl 30 87.5 96.5 oA E AT 2
Phellinusigniarius g S m Al 30 66.7 87.4 E73 ek
FX a4+ T H* - 30 57.1 70.2 oAl E T A
Tricholoma caligatum = 30 55.5 91.3 ZHGAE AT A
Lentinula edodes x 30 545 80.7 =Y AHA T4
Caoliolus versicola TEuA 30 50.0 775 ZH A AEH AT
Pleurotus ostreatus gty 8 Al 30 455 75.3 ZH A AT A
Elfvingia applanata Za) A Ak 30 455 64.9 A AEH AT
TAYI AL T - 30 33.3 61.2 =A s
Fomitella fraxinella Al 30 30.3 44.2 ZHAEH AT
Pholiota nameko T Al 30 30.0 86.5 A EAF A
Flammulina vel utipes U A 30 30.0 311 STHIAMEHAF A
Ganoderma lucidum 3 ] 30 20.0 77.8 7 st

*unidentified species

Source: Japan Agricultural Newspaper (Y &

Al

1) 1996. 1. 17; RDA (%% % &%) 1996.
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Table 15. Mushroom anti-cancer and medicinal drugsin Japan and Korea (-, 1998; Buswell & Chang, 1993)

Species Drug Dosage

Medicinal values Saesyear

Coriolus versicolor Krestin/PSK/PSP oral

TEHA
Coriolus versicolor PSK/Copolang ord
TEHA (ZE3)

Coriolus versicolor Ricovek(2] =) oral

Cancer of digestive system breast cancer, 1977, Y&
pulmonary cancer 2~ 3}7] 9F

R, o ok

Gastric cancer, pulmonary cancer. colon 1987, 34 = 7] <k
cancer ¢1 of, 274k, #H <t

Inflammation of the liver 34, X143, & 1990, I A| oF

TEHA GRS

Coriolus versicolor Ribax (2]4t2) oral  Inflammation of the liver 7+ 1994, FJ Al of
TEHA

Lentinus edodes Lentinan injection Gastric cancer ¢ &+ 1985, 4=

RIANTA

Lentinus edodes Lentinan injection Gastric cancer ¢ &+ 1996, A £ Ajinamoatoo]] 4]

B2

Schizophyllumcommune  Schizophyllan
Ao} A

Phellinus linteus
=R E A

Mesima-Ex,San ord
(v Al kel 2 2

injection  Cervical cancer 7 5 (#2-,"335)

A D oFEo] =) i

1986, ¢ =

Cancer of digestive system, Liver cancer. 1993, 3l-= Al 2k
2 3}7)9F, 7her

* Source : Korea Pharmaceutical Manufacturers Association (3= #] 2k & 3]) 1996, 1997. ; Pai et al., 1990

2w Alo] gl o=

A Z22HA (@A), FEHA, AR, FFekx, 4%
wo] Sl ol E ol &3 AR B AFel

of Al B3 St gko R v 72 WAlEol o] 857

ez erg ozt P E Qs AE AFCR oF

& AR G HA AR 9 dddTe s

7hE skt ol g 2
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NES Ele] T 220 F2-57] ARgs 4
sk 2ol m Abgou wwel ¥ 284S 7HAE Y
FEE fiyE 75 Qloh 1w = é% 7 4%
HAlo] Farsto] 1 4 x7F sty o] 783 =4 W)
2 45 Q) A o st o]zt o}tﬂa}é‘ HAlo] o]
O}E‘ HHX]% 55}01 =l Ao R ] gk f
2 WgtE o] Ay o]
vk, A, Ak A4 T
7F =2 5 vk 28y o]y
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Table 16. Nutrition value of cultivated mushrooms (Buswell and Chang, 1993)

P. ostreatus A. bisporus L. edodes

Nutrition value el oF%ol T Reference
Chemical composition 3}8+ZFA
Proetin &2 (%15 %) 10.5-30.4 23.9-34.8 13.4-175  Crisan & Sands, 1978
Carbohydrate ©3}& (/A 5 ) 57.6-81.8 51.3-62.5 67.5-78.0 "
Fat 2 (%752 16-2.2 1.7-8.0 4.9-80 "
Fibre 4152 (/715 ) 75-8.7 8.0-10.4 7.3-80 "
Energy value €% (Kcd) 345-367 328-381 387-392 "
Amino acid o} =4t (mg/g)
Isoleucine ¢}o] A ¥4l 266-267 200-366 218 "
Leucine @41 390-610 329-580 348 "
Lysine 2}o]4l 250-287 357-527 174 "
Methionine W E] 2 90-97 41-126 87 "
Phenylalanine #dd &&hd 216-233 186-340 261 "
Threonine EZ 2 264-290 243-366 261
Valine @& 309-326 112-420 261
Tryptophan EH E3# 61-87 91-413 - "
Histidine 3| A~ EH 87-107 0-179 87 "
Total essential amino acids . ) "
Z3) 220} 0]y At 1933-2304 1559-3317 1697
Vitamine ®] €} (mg/71 Z100g)
Thiamine €] o} 48 10-8.9 7.8 Ré L1 & Chang 1982; Bano &
Riboflavin 2] 5. ZaHul 4.7 3750 4.9 R%;-r'amﬁnafnhi‘ggél%z Bano &
Niacin 1o}l 10838 42.5-57.0 54.9 Ré L1 & Chand 1982; Bano &
Ascorbic acid o}~ F 2 R1AL 0 26.5-81.9 9.4 R%;r;tﬁna%h?ggzllgzgz; Bano &
. = . ", Li & Chang,1982; Bano &
ProvitD2 X ZH|ED2 nd 0.23 0.06-0.27 Rejarathnam, 1962
Mineral 7] (mg/7d %100g)
"; Li & Chang,1982; Bano &
CaZs 33-79 23-71 98-118 Rajarathnam, 1962
"; Li & Chang,1982; Bano &
p <l 1348 790-1429 476-650 Rejarathnam, 1982
= "; Li & Chang,1982; Bano &
K Z-& 3793 2849-4762 1246 Rajarathnam, 1962
"; Li & Chang,1982; Bano &
Mg v} 71Ul 140-146 135 - Rejarathnam, 1982
. "; Li & Chang,1982; Bano &
Fe 3 15.2 0.2-19 8.5-30 Rejarathnam, 1982
Na JER 837 106-156 61 "; Li & Chang,1982; Bano &

Rajarathnam,1982
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Table 17. Comparison of nutritive value of mushrooms with various foods (Buswell & Chang, 1993)

Essential amino acid indexes
B obv] At A5

Nutritional indexes
g A%

100  pork ¥} *] 127]; chicken & 117]; beef & 11.7]
9 milk 7

98  mushroom WA(H 1))

96 V.diplasia

91 P. ostreatus =¥}2]; potato 77}; kidney bean 74

88 corn &4

87  A. bisporus %¥%0)

86 cucumbers 29|

79  peanuts BF

76  spinach A& A; soybeans 3
74 L. edodes %11

72 mushrooms WA (& A X))

69 turnips =%

53 carrots &t

44 tomatoes EVIE

59  chicken Hil7]

43 beef 2317

35  pork #A17]

28 mushroom WA (H aLA])

27  V.diplasia

26 spinach Al &

25 milk $F

22 A. bisporus %¥%0]

21 kidney beans dF

20  peanuts &%

17 cabbage %H5

15 P, ostreatus -E}g]

14 cucumbers 2.°]

11 corn &

10  turnips &%
potatoes 7=}

carrots @

5  mushroom WAI(F #]A])
Data: Crisan & Sands, 1978; Li & Chang, 1982.
ST ASHA (3 o] 71 UV E 552 sl = BEASHA (P, igniarius) ©] 302 Z7|H o] 9l
F7 A AlE L 9l AEHAdE SR ZHA (P w HAISHAL AFH A S+, 1978; 4,
linteus), P. baumii 7} ¥%°]t}. o]& F+ &2 J&EHA 9 1982). &9 Bd o= BAXSHA (P, linteus)©] 29

WS F oA FARATL ofF Tk FoE dEA
th(o], 2003). A HAHZWHAC] P, baumii ol ¥}
AHEAA o] A =7] wiitell Azt ZhchEthal g 4
Atk &, ALY - e bl P baumiiel] o st &
TH 2 kst 75 gl disk A7 ol o] Fojxof
sl o] & Qlslo] AH|FZI 07 F7FE2] A wAlo] =
elel] eelx A5atel 71ofeiAl | Aot W 7t
So] Akt Q= P baumii = A4S Al o] T E F9
HAlo wlal] okgut 7 sAo] Atka BAEA = etk
FUS Suo] FAd= :l%b—i e} e o
°k3}ﬂr THAA &S SAISHA, Y =
S WA, P. hartigii 7} =t IAEHAE9] 7

EE = ‘ﬂ“ljr FrAFSHA T et

S Alo] A sHA @?Qoi
5 Vj] A (& 18). 53
T O}Zu '5-3:0] A A °L7] w3 °ﬂ T utetel A W
Eato] e MAoR

E
>'_1.,

F

gol obu v WA A AR WA

o
AL, Ak Ee] 2t AR, Fel Eel

12]
o2 %715 % 2™ (Imazeki and
Hongo, 1989) F&72] vAlo] B £8 e vt 172
v oAM= TR gl geol] ofyal ARk AlFe
A HEE= wAlolgor w7|Hd 1Rk -2yt

o = oA Eejof SRV &F2 TRt A
o] (FH) eparvt 71 5= A kgt EjEel thall a5l

el ek 4o

N >“

=

=
AN

7] Wl i3 ol8) Sel Al el of &
STk WA THE S WA wekel, ko), 97, £5

stz Oﬁﬂdﬂ SrobE F 7t vk el el AlA
7‘49& 40015 o]Ato] B ¥ Qlar, o]of A-Ssh= &
o] QAT el AtE Folnt dargo] Wy E Q)
7] witel] oFA oF 1001F Rk o] 5ol Stk e F, =
el F, AF BN, B ek, AbuEE, B
“EbEE, e, L#E‘rﬂi, AEER]E ol
Ol FOE FFS 5ot HgT LLH T g
o] FF o] 58 Fot. 98 ey, 98 ey 235, 49
el 3%, of-Elg], 5l 23, §7] 2015 SO
ok AA7A 4] wal B Q= AR Al A
Ql, 2MAh HIHE7HE2 ol 5S TEo] BT el WA
olg} F-&tt. ﬂ%bké}?i; IS sEYE, FEYEE 227

=
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Table 18. Antitumor and various medicinal value of extracts from basidiomycetes Phellinus species (Ying, et a., 1987)

Tumor
Species inhibition Medicinal value
(%)
Phellinus - activates blood circulation, nourishes the vital g ol<=31 &3, k734 43153 8
conchatus organs, resolves indigestion and relieves pyogenic A, 3l 54 =93}
inflammation
P. densus - It kills parasites, relieves internal heat, cures 7| Z 4|, WA 43}, L35 U F
infantile malnutrition due to digestive disturbances & &= o] 2|3l GolJekil= X8
and schistosomiasis
P. gilvus 90 It nourishes spleen, dispels damp and invigorates v 713}, 57] A 7, 9424 3}
nER S A the functioning of stomach.
P. hartigii 67.9-100 _
P.igniarius 87 It stops bleeding, used for treating uterine bleeding; Z=d A X 24 AFE=d g, dds¢
TER e A invigorates blood circulation, resolves mass in the 3} 73} 2Hg: BB g4, E5F
abdomen; exerts a sublle influence on drinking, on A 28 9 #-&A 3}, v A7) 57434
those addicted to drinking, normalizes stomach, A} x| &
function, stops diarrhoea, remedies spleen weakness
and diarrhea
P. lamensis 6 _ _
P. linteus 100 _ _
2R EWA
P. pini 100 _ _
wol L Zu Al
P. setulosus 70 contains anticarcinogenic substances gFulol &2 A

P. torulosus -

effect on regulating the flow of vital energy, *J
relieving internal heat and curing anemia =

2]

LY
FEolFolE ol FEol Fol

i Zolm 150l Bl B frAkekr] wiEolm,
7

=1

N A o

] [e} E [e}
Aol FFolet T2t YA = viErbA| ot}
49 sher 2 BR A&t AlFdA G lucidum®}
G. tsugae, 712 T AWt o g IAgtu FEY 55

stz mpxb7A otk kR AAIA 0 F °F 800F0]
el A °‘°U4 Tyt A & 78] B E it (4d
1998). ol&2 At T3 Ao ® FFH S 7HAA "
F7F AlSelA olE 6}‘%0}44 geet o5& et
5 AN Sold A4-E Algstas B sEekxet
F-Eth mebA %‘%olﬁ}t ol XEMALY] BE F
off sid== dnk AT At °l~ 2 golof & S0
o} o] &8k olFol oW S F& 7el7= FYol 2
T ek iushd ojv] S Q] T HEIEMA,
BEASHA 502 FoAR7] woltt. whef 1] &

| Olﬂib = A7} °1E7l ﬂ"*ﬁ}ﬂ 2
Aol HAARE Aol Tkl el

>

o o]Foj=|#] ¢kok7] wZoll 2ak7) AT}, FFAA]
/\11— )Jz;hﬂ/ﬂ oF, HHO‘:HHX] l gjeky b}j’ h’g H}
Far, A ARpe]] whebA] Zfol 7t Q7] wi el FdAA &
upr o)l 52 Qlvk w5k S 3SSH A, P, hartigii
FTEAAEo] BHAEZHA N FLg 100%= Bl
}(Ying et al. 1987) Hutol g} dENME FH L9

HareA kAol Algulo] 19], A9 29], H4x
A 391, %L%EXJ-EHV* 4912431 3}°ﬂ5}(°‘ii‘§’ﬂ5
1996). A4 o5, BAZIEHA 0] A telA 7 £
Al oz @Rlstol A= ol x| Adstolebs A2

HHE7HEo] Fu HEshA F2E 21EH AL
Tofl s Ay s RO R o] r ook
(-, 1998).

SUlel] 5% E AEMA FolA P. baumii, P. linteus,
P. gilvus<- EE0] =il A Akl ans o] E7fef A
A o] ABALEY | 71 9] P jgniarius, P. pini o< 7Y%
o] o] &&= HA O Koo 3k Ao|t}, o] F 9o & A}
T50] Wol = FEE7] % vt (o], 2003). ow gt
wAlo]l o ekarF 24, ojw gt wAlo] A1 A of ofj gt

x e
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