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SUMMARY

I. Title

Studies on Stable Production Techninges and Application of the
Mushroom, Pholiota spp.

Item : Screening of Functional Pholiota spp. and its Industrialization
Cooperative Item : Taxanomy of Pholiota spp. and Development of its
Artificial Cultivation Method
Consigned Item : Analysis of Nutrition and Physiological Functionality of
Pholiota spp. and its Product

IT. Objectives and Significance

1. Objective

The objective of this project is to develop new mass cultivation methods of
functional Pholiota spp. and also to illustrate characteristics of bioactive
compound from functional Pholiota spp., and further, to develop a new high
valuable mushroom product by using the bioactive compound. From this
project, our native Pholiota spp. was secured and these results will go far
toward contributing to increase farmer’s income by transferation of cultivation

method into mushroom farm.
2. Importance of Research

1) Technical Aspect
o Studies on artificial cultivation and mycelium mass production of
Pholiota spp. for mass production of bioactive compounds were not

yet performed.
o It is necessary to develop optimal medium and cultivation method of

Pholiota spp. for increase of yield and mass production of bioactive



compounds because still yield of Pholiota spp. was not higher to
satisfy in farmer.

o It is urgent to secure more exact Pholiota spp. for development of
various cultivation techniques and supply of useful Pholiota spp.

o It is necessary to apply screening of functional Pholiota spp. and
mass production technique into development of high-valuable
medicinal food or healthy foods.

2) Economic and Industrial Aspect
o It is necessary to study on search, screening and application of new
functional Pholiota spp.
o It 1s urgent development of high-valuable functional mushroom
products
3) Social and Cultural Aspect
o It is necessary to develop and supply various functional mushrooms
because some nedicinal mushrooms are expensive and its yield are
low.
o Development of economic cultivation methods will be help to decrease
cultivation cost of mushroom in mushroom farm.
o It 1s possible to use unemployed labor in cultivation through

development of various Pholiota spp.
IM. Scope and Contents

Item : Screening of functional Pholiota spp. and its industrialization

1. Determination of physiological furctionalities of Pholiota spp. and
screening of functional Pholiota spp.
O Preparation of water and methanol extracts, and determination of its
yields.
0 Determination of candiovascuslar functionalities such as fibrinolytic
activity, HMG-Co A reductase inhibitory activity, antioxidant activity,

elastase and tyrosinase inhibitory activity, etc.

_10_



o Screening of functional Pholiota spp. and optimization of extraction

condition of bioactive compound.

2. Characterization of bioactive compound from functional Pholiota spp.
o Purification of bioactive compound by ultrafiltration, systematic organic
solvent extraction, gel filtration and HPLC.
0 Determination of physicochemical properties including molecular weight

by instrumental analysis.

3. Development of functional Pholiota spp. product
o Establishment of manufacture process
o0 Preparation and characterization of preliminary Pholiota spp. product

O Preparation and characterization of final product

Cooperative Item : Taxanomy of Pholiota spp. and development of its

artificial cultivation methods.

1. Collection of Pholiota spp. and investigation on its taxonomy and
similarity by DNA marker
o Collection of various Pholiota spp. including Pholiota adiposa, Pholiota
terrestris, Pholiota aurivella and Pholiota nameko, etc.
o Development of molecular marker for identification of strain and species
by RAPD-PCR, AFLP and RFLP of genomic DNA, and establishment

of taxanomic system of Pholiota spp.

2. Cultural characteristics of Pholiota spp. and taxonomy using morphological
characteristics and molecular markers
o Investigation of cultural characteristics using some fungal medium such
as PDA, MEA and MCM.
o0 Selection of optimum carbon and nitrogen sources for mycelial growth
o Identification of further collected Pholiota spp. and investigation of its

similarity

_11_



3. Establishment of culture conditions of Pholiota isolates for mass
production of bioactive compound
o Investigation the effect of medium composition and cultivation condition
on the production of bioactive compounds
0 Development of cheap media by using agricultural by products for

industrialization

4. Establishment of artificial cultivation condition for mass production of
fruiting body
o Investigation optimal condition of bottle, vinyl bag, and log cultivation
methods for farm supply of fruiting body cultivation method of the
selected Pholiota spp.
o Investigation of problems from farm enlangement cultivation of Pholiota

Spp.

Consigned Item : Analysis of Nutrition and Physiological functionality of

Pholiota spp. and its Products.

1. Analysis of food nutrition components of Pholiota spp.
o Proximate analysis of Pholiota spp. such as crude protein and lipid, etc.
0 Determination of its minerals, vitamins, composition of amino acid and

fatty acids, cholesterol and edible fibers, etc.

2. In vivo test of bioactive compound from Pholiota spp. for understand of
functionality expression mechanism.
o Investigation effect of treatment time and dosage, etc.

0 Determination of physiological and histological characteristics.
3. Determination of quality characteristics of Pholiota spp. product

o Determination of quality, functionality, nutritions, toxidity and stability.

0 Analysis of economic aspects.

_12_



IV. Major Results and the Suggestion for Application

Item : Screening of functional Pholiota spp. and its industrialization

1. Preparation of Pholiota spp. extracts and determination of its
functionalities
0 Preparated water and methanol extracts of 116 species of Pholiota spp.
which were collected by cooperative research group
0 Determined its functionalities and selected finally Pholiota adiposa
PAD-022, showing the highest HMG-CoA reductase inhibitory activity

among several functionalities

2. Purification and characterization of functional HMG-CoA reductase
inhibitor from Pholiota adiposa PAD-022
o HMG-CoA reductase inhibitor from Pholiota adiposa PAD-022 was
purified by solvent extraction method, TLC and HPLC.
0 The HMG-CoA reductase inhibitor was identified as stigmasterol by
instrumental analysis and illustrated its molecular mass and solubility,

etc.

3. Development of functional Pholiota spp. product
o After established manufacture process, manufactured anticholesteromial
drink by using Pholiota spp. extracts and Gugija, etc.
o Investigated its quality and stability

4. A suggestion for application
o The manuscript containing major results was submitted in famous
academic journal.
o After obtain Patent on purification methods and characteristics of
bioactive compound from Pholiota spp. product, it will be transfer into

industry.

_13_



Cooperative Item : Taxanomy of Pholiota spp. and Development of its
Artificial Cultivation Method

1. Collection of Pholiota spp. and investigation of culture characteristics
o Collected 116 species of Pholiota spp. from domestic and foreign
mushroom institutes

o0 Selected optimal media and investigated its cultural characteristics

2. Analysis of morphological and embryological characteristics of Pholiota
spp. and its DNA similarity
o Investigated morphological characteristics through sawdust bottle
cultivation and growth conditions
0 Analyzed DNA similarity of Pholiota spp. after extracted genomic DNA

from Pholiota spp. mycelium and performed PCR and electrophoresis

3. Inspected substructure of mycelium and fruiting body by microscope and
investigated artificial cultivation condition for mass production of fruiting
body. Further, investigated optimal methods of bottle, vinyl bag and log

cultivation for farm supply

4. A suggestion for application
o Above results will be use in taxonomy of Pholiota spp. and supply the

fruiting body artificial cultivation methods into farm

Consigned Item : Analysis of Nutrition and Physiological Functionality of

Pholiota spp. and its Product

1. Analysis of food nutrition components of Pholiota spp.
0 Analyzed general components and minerals, vitamins and G-glucan
contents, composition of amino acids, fatty acids and sugars of

Pholiota spp. and bioactive Pholiota spp.

_14_



2. In vivo test of HMG-CoA reductase inhibitor from Pholiota adiposa
PAD-022
o Identified repression of cholesterol biosynthesis in high fat-dieted mouse

by using HMG-CoA reductase inhibitor from Pholiota spp. extracts

3. Investigation quality characteristics of Pholiota spp. product
0 Determined nutritional components and functionality of Pholiota spp.
test—product

o0 Analyzed stigmasterol contents of Pholiota spp.
4. A suggestion for application

0 The manuscript containing above results published in the J. of

Mycology, etc.

_15_
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A% A 54 M A 2 A8

=23 g FE=S Axsta ordet 2ol Aerisde EAME] S
Al e Al AT e S Adetils
- Ay A8 &4 @ PRP (platelet rich plasma) &5 %W

%

&3 &A ¢ fibring ©]&3F tyrosine A #HH

HMG-coA reductase A3 &ZA : B-NADPH® HMG-CoA reductases
o] &gk nj Ay

Elastase #13]€4 : NSPN (N-succinyl-Ala-Ala-Ala p-nitroanilide) <k

elastases ©] &3 H] A

Tyrosinase A3 &A : tyrosine®} tyrosinaseS ©]-&3F H] AW

SOD-AF&A] @ pyrogallol  (1,2,3-Benzentriol, 1,2,3-trihydroxybenzene)

S o] &gk vy

32384 0 DPPH (a—a-diphenyl- B-picrvhydrazyl) S ©] &3k 525 nm

E

1) vs¥Ale dd&s 43 HMG-CoA reductase A&l &A

T R FY dop B A FAIg HlEWHA F A AuE Fske] Aatkd
63172 A g =¥ vWEgs: FEEEY Y VIS A 3 A
dH88 &4 P adiposa PAD-0307 2] WEE F&Eo] 115 UZR AY =
S gXe B P adiposa PAD-021 ¥ P. malicola PMA-001#5¢] w|
s FE2E oA &S UEd oy T B Sl o5t & Ao gl
of A2 weFstAY &S HolA &t} (Table 1).

Table 1. Physiological functionality of various extract from Pholiota spp.
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_ Fibrinolytic  \HMG  SOD- like Antioxidant Flastase — Tyrosinose
Species/ " activity inhibitory ~ @CtiVity - activity  Topy gy activity
Origin 0. ) activity(%) (%9 (%9 (%) (%)

D.W.? / MeOH D.W./ MeOH D.W./ MeOH D.W./ MeOH D.W. / MeOH D.W. / MeOH
Pholiota
adiposa
PAD-001  04-0531(Odaesan) nd® / nd nd /56 54 /nd 636/173 6.1/ nd? 125/64
PAD-002 IUM 00132 nd / nd nd/nd nd/nd 239/13 39/nd 13.8/nd
PAD-003 IUM 00260 nd / nd 46/ nd nd/01 291/136 6.4 /nd 9.1 /nd
PAD-004 IUM 00437 nd / nd nd / nd 64 /nd 249/47 59 /nd 7.6/57.7
PAD-005 IUM 00613 nd / nd 74/nd 221 /nd 646/189 23/nd nd/ 224
PAD-006 IUM 00815 nd / nd 37.8/435 nd/nd 616/44 103 /nd 0.2/ 164
PAD-007 IUM 00819 nd / nd 425/nd 41/nd 681/77 6.2/nd 45/ 143
PAD-008 IUM 00820 nd / nd nd/182 234/176 355/85 nd/nd 182/ 213
PAD-009 IUM 00909 nd / nd nd/nd nd/24 161/74 9.0/nd 50/ 148
PAD-011 04-0614(Chiaksan) nd / nd nd / nd 90/nd 204/241 9.5/ nd 1.8 /3.1
PAD-013 G1674 nd / nd nd / nd 6.6 /84 625/52 6.8/nd 540/ nd
PAD-014 G1861 nd / nd nd/38 nd/nd 242/74 158 /nd 444/ 386
PAD-015 G2362 nd / nd 259 /nd 180 /nd 547/667 342/ nd 427 /331
PAD-016 G3101 nd / nd nd/nd 37.2/nd 71L1/20 46.7 /nd 428/ 20.1
PAD-017 AB734 nd / nd nd / nd 04/nd 202/316 45/nd 46.0/11.0
PAD-018 ASI24004 13/ nd nd/105 nd/nd 70/75 nd/52 nd/78
PAD-019 AS124010 1.8 / nd 9.0 / nd nd/nd 661/102 nd/nd 80/7.1
PAD-020 ASI24012 1.1/ nd nd/nd nd/102 47/214 nd/ 84 42165
PAD-021 ASI24013 nd / 65 428 /nd 09/25 427/10 nd/nd 115/ 145
PAD-022 ASI24018 1.2 / nd nd/768 nd/nd 201/nd nd/162 53/ 265
PAD-023 ASI24022 1.0 / nd nd/155 nd/51 70/31 nd/56 127 /113
PAD-024 ASI24024 0.9/ nd 31/181 nd/nd 233/96 nd/78 85/202
PAD-025 AT7365 nd / nd nd / nd 32/16 245/65 441 /nd 453/ 244
PAD-026 AT7380 nd / nd nd / nd nd/nd 236/64 86/nd 91/289
PAD-027 A7439 nd / nd nd / nd 21/nd 552/12 82/nd 13/74
PAD-028 AT7969 nd / nd nd / nd nd/37 161/84 28 /nd 194 /92
PAD-029 A9520 nd / nd nd / nd nd/39 363/132 3.6/nd 69.4 /187
PAD-030 Yen-2 nd /115 nd/nd 288/49 369/33 9.8/nd 424/ 11.2
PAD-031 AS124001 0.6 / nd nd/255 nd/nd 281/30 nd/201 nd/82
PAD-032 AS124029 nd / nd 192/nd nd/09 286/68 17.4/nd 252/ 246
PAD-033 AS124030 nd / nd nd / nd nd/nd 319/74 32/nd 154/ 148
PAD-034 ASI24003 nd / nd nd/nd 159/145 143/103 nd/nd 157 /101
PAD-035 ASI24027 0.8 / nd 241/515 nd/nd 423/161 nd/75 93/53
PAD-036 04-1010(Shitake log) nd / nd 257 / nd 357/nd 694/38 nd/nd 18.2/ 223
PAD-037 04-1029(Shitake log)  n.d / nd nd/254 63/nd 187/68 nd/nd 17.4/20.6
Pholiota
nameko
PNA-002  G2041&A5008 nd /1.1 58 /188 426/124 123/nd nd/nd 17.3/19.8
PNA-008 A7529 nd / nd 265/nd nd/40 314/62 nd/nd 13.3/11.0
PNA-009 A7539 nd / nd nd/264 nd/07 151/84 nd/nd 14.2/37.9
PNA-010 ASI24037 nd / nd 17.7 /513 214 /107 147/279 05/nd 51/9.1
PNA-014 ASI5007 nd / nd nd/225 nd/nd 183/56 nd/nd 14.1/11.9
PNA-015 ASI5012 nd /25 nd/211 209/146 276/18 nd/nd 84 /181
PNA-019 ASI5020 nd /18 nd /462 295/ 133 455/208 nd/ 05 355/52
PNA-024 ASI5011 nd / nd nd / nd nd/nd 171/23 nd/nd 11.0 /695
PNA-025 ASI5017 09 / nd nd / nd 94/40 61/16 nd/1.7 nd/nd
Continued
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Fibrinolytic CoA-reduciase SOD- like Antioxidant Elastase Tyrosinase
. - - - inhibitory inhibitory
Species/ No activity inhibito activity activity activity activity
Origin . y o (9 0 9
L) . (%9 (%9 (%9
activity(%)
DW./ MeOH DW./ MeOH DW./ MeOH D.W./ MeOH DMW./ MeOH DMW./ MeOH
Pholiota sp.
PSP-001 A6874 nd/ nd 26.2 / 2838 16/ 6.1 115/ 46 nd /02 639/4238
PSP-004 A6874 nd / nd 24.1 | nd nd/ 36 9.8 /63 nd / nd nd/ 9.8
PSP-010 A9818 nd/nd 18.7 / nd nd / nd 146 /30 21.8/nd 60.9/ 138
PSP-014 Joyang-19  nd /19 nd / 26.3 222173 411769 nd/nd 164 /159
PSP-015 Joyang-20  nd /3.2 19.9 / nd 9.3/ nd 7271449 10/ nd 431/ nd
PSP-019 AS124008 nd / nd nd / nd 324 /23 615/ 15.1 24 /nd 10.1/19.3
Pholiota
squarrosa
PSQ-001 ASI24006 nd / nd nd/ nd 09/nd 484/158 nd/nd 508/ nd
PSQ-002 ASI24002 2.4 / nd 112 / nd 36/ nd 242 [ nd nd/ 98 nd / 19.3
PSQ-003 ASI24005  nd / nd 105 / nd nd / nd 13.1 / nd nd / 10.2 3.0/ 163
PSQ-004 ASI24007 nd /16 145 / nd nd / nd 22168 nd /161 122/ 132
PSQ-005 ASI124009 nd / nd nd /411 322 /134 7111/ 444 1.1/ 8.7 7.5/ nd
PSQ-006 AS124025 nd/ nd nd / nd 09/ nd 4117 116 nd / nd 18.7 / 3.3
PSQ-008 A11855 nd / nd 15.2 / 19.9 19.1 / 10.6 42 172 n.d / nd 8.1 /120
Pholiota
flammans
PFL-001 A5993 nd/nd 235/ nd 93/103 442/708 0.8/03 11.1/239
Pholiota
highlandensis
PHI-001 ASI24011  nd / nd 29.5 / nd 37/79 389106 7.3/ nd 7.7 / nd
PHI-002 ASI24020 nd / nd 188 / nd 93/ 71 718 /201 nd/nd 9.2 / nd
Pholiota
malicola
PMA-001 ASI124015 nd/ 48 nd /245 152 /29 41.4 / 10.6 nd / nd 2.2 /180
Pholiota
squarrosoides
PSP-001 G0723 nd/nd nd / 11.3 235/94 718/617 25 /nd 49/ 13.6
Pholiota
terrestris
PTE-002 ASI24017 nd / nd 375 / nd nd / nd 12.2 / 145 nd/ 38 125 / 8.6

D.W. extract, MeOH extract

n.d : not detected

%
B AT A 5

75 units®] 112%°] sl @d3st= I 23] @48 B
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Oudemansiella sp.2} Psathyrella sp. 5°]1 Z+Z} 41%, 26%, 49%<] I H-2 &3

A4S Bt Ba Sk 3 H F(2005)% FUHFHA TARA sl FAl 2

¥, 7R ek kA, A e AVF Sle W 2R e 240 59-65% T

7b HAvkar Bal gt 913} ol = ShmjEo] WA(F, 2000)3 B Al

(7 -7, 1998)%F ¢ AALs] & 9] A 2 54 A9, A 519999 €83
A3 5(1998)8] A A Al F5

i w6 AN = = ~ AA
a3k ARZ Aol ojgE S FoE AlRHY

st 2 oA AAE WA o9 HAEF} vl RS W AX TE Fol
AAE A A (Hwang, 1991; Jeong et al., 1995)3 wis3} A3l A RAL Fol A

X8t ajoene(Srivastava et al., 1995) ¥ 171 F vyz], 3 3(Kim et
al, 1998) 5ol YelU= dxdga] SRt 2 &4 o3t

ZtE vEwA FEEEY FHzdE F8 ARAA Ad T8 g =4
42 HMG-CoA reductased] ws AL E& Z:/\}?} A3 P. adiposa
PAD-0227F2] W& FEHEo] 768%% 7MY =& 84S B2 P adiposa
PAD-035% 9} P. nameko PNA-0107 2] vIgh& FEE% 50% oo Hla
A e F4S Bl B8 P adiposa®l A= PDA-006, 0073 0149} 021 =
B0l 30% °l4e9 A4S B P. namekool A= PNA-0199] Wlgt&FEE
A 46.2%9] vl =2 dA4S Hout AEre] FolAE gAY 20% v Rke
o BgS nol B oAl v 2Ao Ao E7ko] Ealst Eol4de no
o} ol T, HMG-CoA reductase Ad&Ao] 43+ P. adiposa PAD-0229}
P. nameko PNA-010 ¢ FZE52 AAES oﬂﬂ % A Al o efolut A
o] o

=
AAEe AR S22 ol8d 5 3l

mﬁ

poy
o
u
_\1

2) SOD {rAr7d ¥ Fats &4

n

s AAlel #EE Arlsdoems Irstddd SOD FARAE S =
Aok (A 5, 2003). AF7HA &2 dAkslE 2= SOD, catalase, peroxidase 5
o] &ts) ;3_3#_9} vitamin E, vitamin C, glutathione, ubiquinone, £4F o] 9l
=d A AARFHT JdE FAFAEE @A tert-butylhydroxytoluene(BHT).
tertbuthylhydro-xyanisol(BHA) & #-<& &4 it a5 o|tHKim et al.;
1999, Lee et al., 2001). webA] B} kst A Zgh d4ks

&lm
NI

[e)
= %A 9=
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MAS st olE wEWA U 24 FEFEC SOD fAEYN F
(

& P adiposadlE PAD-0167F 59 & FZZA

P. namekod| A= PNA-0029] & FZ&Eo| 426%

Ad =kow Pholiota sp.ol A= PSP-019, P. squarrosa
=

ol Z}7} 32.4%. 322%= Z=UTh 1Y A E

2 AN FEET

A= PSQ-005¢ & F=
AlgH Al A= gAl= | mefsto] 3ol Apolrp FElela vE w3k
Frrst gAdol wjsto] v vk A ofQduh. EF A= v

A J

e FZE HUE B FZ2EA Hlud 2o 48 Ro HEAld &5
o] 9= SOD A EAELA L g F84¢ Aoz FAHH

a3t A4S Pholita spp. PSP-015759t P. squarrosa PSQ-005, P.
squarrosoides PSP-0019] = F&&olA 47 72.7%, 71.1%, 71.8%<] vl 4 =
S g48 B P flammans PFL-0017 52 WES FEEME 70.8%2 =
< S Boy Fho] & Aol glo] tiiiE e HlEHA FEEOAN 24
Bk mebs] dgiFEe] Aol i Hol JdowA kst S vErdE A
o2 4Exl dARomy Axd AlFe EE(A T, 2003)E5°] HEHAlE

Fhdol At Aow FRHAT

3) Elastase A3&4 3} tyrosinase A3 &4d

ﬁd
o

g5 =3t A 53] FEE AAY gAl #EE elastase AMEAH S A
I

A3 P adiposa PAD-016% PAD-0257F9¢ & FZZoA zZH7} 46.7%%
_‘|

w3 ¥& wW = melanin A Aol BHEF tyrosinase AHEAHL P
nameko PNA-024759] Wge F&55
EoNA Az 695%9 694% %2 HlnZ =& AL Wi, Pholiota sp.

PSP-0019} PSP-0107 59 & FEEAME 63.9%9 60.9%2] H|

Iﬂ—"] ST
AS B9t AR P adiposa 559 FEEE0 UuA #FE59 FEE
B & 84S HYgy HEs FEE HUE & FEEZAA Alo] YR E
w=obr}
YN .
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w71 - vl Al A

ol A 7VsAe TEHAS W dHEAEAH > P oadiposa PAD-0309] w &
L FZEEo] 115U AY =kl HMG-CoA reductase Asi&A-S P. adiposa
PAD-0229] WErEFEEo] 768%= Ad =gttt T3 SOD FAFEALS P
nameko PNA-0029] E3%E0] 426% %, d4t3t &A1& Pholiota spp PSP-015
°of EFEEol 27%E 747t AY =9kow elastase A& P adiposa
PAD-0169] &F&E9| 46.7%, tyrosinase A3]&4 2 P. nameko PNA-0242] H]
BeFEE] 6905%% A =l olE A s shed 2AEF duan
2 e+ HMG-CoA reductase Ad| &Aool HEWHA(P. adiposa PAD-022)°l

A AL EFonE oEL AF +5 4Y /54 BFE Ausdh

A 24 ¥EWMA Pholiota adiposa PAD-0222] HMG-CoA

reductase A =22 AA| L EXFAL

L AT 9

- Pholiota adiposa PAD-022¢] "W &2 F%%E2 hexane, T2 ZXE, ethyl
acetate, F8%, & S22 AlF FE39 HMG CoA reductase A3l&E
2 124 AA & 5 TLCe Silica gel 2% A =ZvlE 18 3], Sephadex
LH-200% A oj3t= AA a9 Table 29 27102 94 HPLC(Prep
&, B8R HF 4A S3Th

Table 2. Operating condition of RP-HPLC

Instrument : Young In M-730

Column © Water n Bondapak C18(125A, 3.9x150 mm)
Mobile phase : A: Water
B: Acetonitrile

Flow rate : 0.8 ml/min

Detector : UV absorbance(260 nm)
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7}, v)E WA Pholiota adiposa PAD-0229] HMG CoA reductase #]3] =2 9

A

- Pholiota adiposa PAD-0229] W&& FZES 274 F7]80=
%3 A3 hexane FEZNA 653%(IC5:83 pg)d =& FAH4E B
t}.(Table 3)

Table 3. HMG-CoA reductase inhibitory activity of solvent extracts.

=

=
S

ot G

(%)

Hexane Chloroform  Ethyl acetate Butanol Aqueous

extract extract extract extract extract

65.3

23.8 18.0 19.2 115
(ICs0: 83pg)

- 718 AFTFEANA Aol Zst9 ™ hexane & TLCH silica gel
chromatography S A A%+ A3} Table 49 o] 239 47) groups S-III
group®| 75.6%(IC50:49 pg)® S-1 group(11.8%), S-1I group(155%) S-1V
group?] 83% T EHT} =t}

Table 4. HMG-CoA reductase inhibitory activity of groups from silica gel
column chromatography
(%)

S-1 S5-I S-1II S-Iv S-V

11.8 155 75.6 83 N.DV
(ICs0: 49ug)

N.DY ; Not determined
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23 group2 LH-20 column chromatography 2 Aldtel LH II

- S-I1EA
g4 group8l2%)S 9L F JF-HPLCE A% HPLCE AAlsted HAF
Ao R Fig. 13 #o] nsE2 AAld HMG CoA reductase AsiE4dS
A At
2T 0.0000, D20V : 0004194 1
: ?
0.01500 4
0.01000 | ||
0.00500- ] I]
1 +.
000500~ 4

Fig. 1. Reverse phase-HPLC chromatogram of active fraction HG3

E X

. AA"E HMG CoA reductase A3j&Ezol EA

- AAl®¥ HMG-Co A reductase A3MEZS EAHFE LC/Mass
spectrometry®l] &t oF 412.7Dal 2 FAH YL (Fig. 2) 4&H 77
stigmasterol

BEAe =3 AAE HMG-CoA reductase A 3E 2 o]
(CxoHi0)ZE HE 54 =AU

Mariner Spec /18:21 (T /1.19:1.40) -3:7 (T -1.19:1.40) ASC=>SM3[BP = 237.2, 448]

237.24

255.26

309.20

387.37

261.39

9% Intensity

445.40

q38
bo.do
P (37> 45146183 53 5419%7550 653.61

m\td] o lA N L 76535

680

Mass (m/z)

Fig. 2. LC/Mass spectrum of the purified HMG-CoA reductase inhibitor.
- HMG CoA reductase Asi&EZ2 &3 3384 EAS A 23 AAd

HMG CoA reductase A& &2 &
274 nme] 2e]d FAo A Hdl S

WAl Bk e hexane, DMSO 5o =gk

fLE

e 2 AU
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Table 6. 95 3 A4 Az ¥H

T3 A Z 8

~ "] S8 A (PAD-022) H&alo] AH3 3 G2 10
w2 7Fsla 50ColA] 24X 7R 13] =3

- FEAS UEE dyA o33y

- olatolg 60Celske] 2molA fHebEFEle] 36°BX Y]
A7) 25 A x3}

i

RS FFste] AHI F AASFE 109 F 7sta
85T ol A 4A 7+ FZE3kt}

- FEAS YAR 7 (B5000rpm, 205, A2) s}

- AN 60TColste] 2ZolA] At =she] 48°BX9)
N7 ~E A %3}

2.8 2 2o 7]~

X
PN

- AE Base] AAE F AASE 100 s

85Tl A 4N FZ 3t}
ol <
3'2;1 AATNEL 22 o143 810 9 (5000mm, 20%, 88) )
- - /ED]—XO] Qﬁ% 6OCO] 0]’4 1E0]]/\‘] 7]—01—1(-):%—5—]_(4 48OBX—O/]
7|18 A zFT}
- HEWHA T BEREAS F12 A7 AE PFsta FE)
4007120 AT | v 2] AASE ekl GG b A E

(5000rpm, 208 A-2)sle] I AES A A%

- B-cyclodextrine®] AA|F+E 718t 20%& NS A X3
g 50-60C = 723kt

- HEHAF 2A A A7) GMT-SODE B-cyclodextrine
7hegolo] Hrlslar 200rpmo 2 30&-7F nwkele] ¥ 3}
FEs Azt

6.4 YEF- SUMYEFS 2% =71 H=F AA 7bakar A
&N Ax R Ao e B B s

THZMA 2 G- vlE S, BFed, AL 59 HUHAe 9 Re 47
43 gag ¥ Egdn

gomgdlo A=z | Zyzyo]l Ll E3tele] A &3Fo] 50ml7F HEE
™ o %%% i@@q

g aa w ng || o8 85TAM 30wt shedte] it vi F

28 Askstel #AswT)
02d 9 wag | SEET FEEAE AlFoldd 5m FAE o
7+ 7]— 3} o UN"T-FU]—

uﬁ
>
>
ol
ol
ji
a
oot
rSi
>}L
filo
"
i
ol
ol
0
2
i

1141 F A A .
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oh Al A ] bR =AY

O AJAIES AL 40Co AZstAA 25 7407 AF 7|5 % pH,
I A4 2 HMG-CoA reductase Aa| &4 o W3S xAbe )
(Table 7). Ao A 3/ML7tx EZo] WHE7} o) 40C A A=

W57} opzk FAletd ot e B ust 9otk e 2 AAE

e mad A Ao FAHUL

A 40C
0| 2% 4% 63 8% 2% 4% 6% 8%
pH 45| 45 45 45 4.6 45 45 46 46
=A
. 31.2| 30.9 31.0 31.0 308 30.9 309 31.0 31.0
(brix®)
M5
0| 60 60 65 7.1 100 95 98 11.2
(CFU/ml)
HMG-CoA
reductase
e 84.3| 87.6 86.5 855 84.2 84.6 855 850 83.9
&) &4
(%)
Az A AJAES @k} &8ko] gla Aulo] oF7F 4] A
15 shekF( A gko] 2w Al ety &85V
o5
T g eou 40N A AITre] dol Aol whe vk W Alke] %
U eAE R Bsd s A9 AAS
ZAFA : 50ml €%, Alfoil 2%, 3% &) 31.2°, pH:4.5
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HMG-CoA reductase A3} A7} 7} @o] £=% A (Fig. 3).

S

>
S
Zw I

@®©

>

S
S g =1 T
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5 40
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he)

o

<

o 201

Q

(O]

s

T

0

0 02 0B 40 70 6 2 18 24

Extraction Tenp.(°C) Extraction Time (h)

Fig. 3. Effects of extraction temperature and time on the HMG-CoA
reductase inhibitory activity of methanol extracts from Pholiota adiposa
PAD-022
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ds A - ¥ =HAF(Pholiota ssp.)d &5
Q- A ul g sk

1. 3 A 7o B - 54
7F. DNA markerE °] &3 &7F 54 2 #4344 &4
D As 2

7h EA AT

B Ao ALg3 FATFE AU A(P. adiposa)d FEIH o2 A
gl FH| =B Al(P. terrestris) 5 B|EW A% (Pholiota spp.) w5 ¥5 H
L7l ol star oM AL LAA 7] ] R FE AF, FH e}
3 et s wF B 73 55 F5te] grste] FAlE

B ATE Foto] $EXEY w937 A(MKACC) 1z thsta H Al
ﬁ?%QWMD%ﬂ*I%M%ﬁﬁfﬁ$§(>W%T,%E41ﬂﬁ 1A
E%ﬂﬁlﬁ?%’%oﬁ' I we A 48¢FE FHSIY &+ AT T

Table 8. List of Pholiota spp. used in this study

Isolate o o
N Origin Scientific Name Korean Name
o.
PAD-001| Wild type, Mt Odaesan, (04.05.31) | P. adiposa ALH WA

PAD-002| TUMO00132 Incheon Univ.,(04.05.28)

PAD-003 | TUMO00235 Incheon Univ.,(04.05.28)

PAD-004 | TUMO00260 Incheon Univ.,(04.05.28)

PAD-005| TUMO00437 Incheon Univ.,(04.05.28)

PAD-006| TUMO00613 Incheon Univ.,(04.05.28)
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PAD-007| TUMOO0815 Incheon Univ.,(04.05.28)

PAD-008| TUMOO0819 Incheon Univ.,(04.05.28)

PAD-009| TUMO00820 Incheon Univ.,(04.05.28)

PAD-010| TUMO00909 Incheon Univ.,(04.05.28)

PAD-011| Wild type, Mt. Chiak (04.06.14) P. adiposa

PAD-012| MKACC 50007 (G0312) P. adiposa A s A
PAD-013| MKACC 50055 (G1674) P. adiposa Ao EwA
PAD-014| MKACC 50062 (G1861) P. adiposa Ao EHA
PAD-015| MKACC 50110 (G2362) P. adiposa Ao EHA
PAD-016| MKACC 50138 (G3101) P. adiposa Ao EwA
PAD-017| MKACC 50234 (A6734) P. adiposa Ao EHA
PAD-018| MKACC 50455 (ASI 24004) P. adiposa A=A
PAD-019| MKACC 50456 (ASI 24010) P. adiposa A=A
PAD-020| MKACC 50458 (ASI 24012) P. adiposa A=A
PAD-021| MKACC 50459 (ASI 24013) P. adiposa A=A
PAD-022| MKACC 50461 (ASI 24018) P. adiposa A EH A
PAD-023| MKACC 50464 (ASI 24022) P. adiposa A= H A
PAD-024| MKACC 50465 (ASI 24024) P. adiposa A-eHEH A
PAD-025| MKACC 50553 (A7365) P. adiposa Ao EHA
PAD-026| MKACC 50562 (A7380) P. adiposa Ao EwA
PAD-027| MKACC 50573 (A7439) P. adiposa A=A
PAD-028| MKACC 50808 (A7969) P. adiposa Ao EwA
PAD-029| MKACC 51085 (A9520) P. adiposa A s A
PAD-030| MKACC 52540 (Yen-2) P. adiposa Ao EwA
PAD-031| MKACC 52580 (ASI 24001) P. adiposa A=A
PAD-032| MKACC 52591 (ASI 24029) P. adiposa A= H A
PAD-033| MKACC 52592 (ASI 24030) P. adiposa A=A
PAD-034| MKACC 53456 (ASI 24003) P. adiposa A=A
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PAD-035| MKACC 52589 (ASI 24027) P. adiposa ALHEHA
PAD-036| Wild type, Shiitake log(04. 10. 10) | P. adiposa Hen=HA
PAD-037| Wild type, Shiitake log(04. 10. 29) | P. adiposa A2 =HA
PAD-038| Wild type, Shiitake log(05. 5. 13) | P. adiposa A2v=HA
PAD-039| Hukuoka, Japan(04.12.28) P. adiposa AU =HA
PAD-040| TUMO00154 Incheon Univ.,(05.05.24)

PAD-041| TUMO00155 Incheon Univ.,(05.05.24)

PAD-042| TUMO00170 Incheon Univ.,(05.05.24)

PAD-043| TUMO00523 Incheon Univ.,(05.05.24)

PAD-044| Commercila strain(Mush Mania)

PAD-045| Commercila strain(Mush Mania)

PAD-046| Wild type, Shiitake log(05.10.24)

PAD-047| Wild type, Shiitake log(06.2.18)

PAD-048| Commercila strain(Jintae farm)

PAD-049| Commercila strain(Paltan farm)

PAD-050| MKACC 50640 (A6203) P. adiposa Hen=HA
PAG-001| MKACC 50468 (ASI 24016) P. aggericola

PAR-001 | MKACC 52590 (ASI 24028) P. aurivella w3 EH A
PAR-002 | MKACC 52593 (ASI 24031) P. aurivella = HHEH A
PAU-001| MKACC 50538 (A7127) P. auriflammans

PCA-001 | MKACC 52594 (ASI 24033) P. carbonaria A 5 Al
PFL-001 | MKACC 50216  (A5993) P. flammans S EH A
PFL-002 | MKACC 51056 (A9082) P. flammans =RREHA
PHI-001 | MKACC 50457 (ASI 24011) P. highlandensis A H] 5 H A
PHI-002 | MKACC 50462  (ASI 24020) P. highlandensis A H] 5 H A
PHI-003 | MKACC 50032 (G1012) P. highlandensis Al 8] 5 Al
PLU-001 | MKACC 52595 (ASI 24034) P. lucifera

PLU-002 | MKACC 52596 (ASI 24035) P. lucifera

PMA-001| MKACC 50460 (ASI 24015) P. malicola

PMA-002| MKACC 50469 (ASI 24014) P. malicola

PNA-001| MKACC 50012 (G0563) P. nameko ez B
PNA-002| MKACC 50182 (G2041, A5008) P. nameko ez o
PNA-003| MKACC 50450 (ASI 5001) P. nameko gk Al
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PNA-004| MKACC 50451 (ASI 5002) P. nameko SEH AL
PNA-005| MKACC 50453 (ASI 5008) P. nameko sEH Al
PNA-006| MKACC 50466 (IFO 60163) P. nameko S Al
PNA-007| MKACC 50467 (C-290) P. nameko S AL
PNA-008| MKACC 50738 (A7529) P. nameko SEH AL
PNA-009| MKACC 50776 (A7529) P. nameko gEH] Al
PNA-010| MKACC 52597 (ASI 24037) P. nameko gEH] Al
PNA-011| MKACC 52600 (ASI 5004) P. nameko gEH Al
PNA-012| MKACC 52601 (ASI 5005) P. nameko S AL
PNA-013| MKACC 52602 (ASI 5006) P. nameko SEH Al
PNA-014| MKACC 52603 (ASI 5007) P. nameko gEH] Al
PNA-015| MKACC 52604 (ASI 5012) P. nameko S AL
PNA-016| MKACC 52605 (ASI 5013) P. nameko S AL
PNA-017| MKACC 52606 (ASI 5014) P. nameko S AL
PNA-018| MKACC 52607 (ASI 5019) P. nameko gEH Al
PNA-019| MKACC 52608 (ASI 5020) P. nameko shH Al
PNA-020| MKACC 52609 (ASI 5021) P. nameko S Al
PNA-021| MKACC 53448 (ASI 5003) P. nameko S AL
PNA-022| MKACC 53451  (ASI 5009) P. nameko S AL
PNA-023| MKACC 53452 (ASI 5010) P. nameko gEH Al
PNA-024| MKACC 53453 (ASI 5011) P. nameko shH Al
PNA-025| MKACC 53454 (ASI 5017) P. nameko S Al
PNA-026| MKACC 50452 (ASI 5003) P. nameko S AL
PNA-027| MKACC 50454 (ASI 5016) P. nameko S AL
PNA-028| MKACC 53449 (ASI 5016) P. nameko S AL
PSA-001 | MKACC 52599 (AST 24040) P, squarrosa-adiposa

PSP-001 | MKACC 50285 (A6874) Pholiota sp.

PSP-002 | MKACC 50308  (G2055) Pholiota sp.

PSP-003 | MKACC 50357  (G2936) Pholiota sp.

PSP-004 | MKACC 50392  (A6874) Pholiota sp.

PSP-005 | MKACC 50463  (ASI 24021) Pholiota sp.

PSP-006 | MKACC 50723  (A6626) Pholiota sp.

PSP-007 | MKACC 50730  (A6649) Pholiota sp.

PSP-008 | MKACC 51025  (G1190) Pholiota sp.

PSP-009 | MKACC 51097  (A9205) Pholiota sp.
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PSP-010 | MKACC 51237 (A9318) Pholiota sp.

PSP-011 | MKACC 51313  (A10672) Pholiota sp.

PSP-012 | MKACC 52573 (Z%-2) Pholiota sp.

PSP-013 | MKACC 52577 (£%-18) Pholiota sp.

PSP-014 | MKACC 52578 (% %-19) Pholiota sp.

PSP-015 | MKACC 52579 (3%-20) Pholiota sp.

PSP-016 | MKACC 52586 (ASI 24019) Pholiota sp.

PSP-017 | MKACC 52587 (ASI 24023) Pholiota sp.

PSP-018 | MKACC 53387 (A11643) Pholiota sp.

PSP-019 | MKACC 53458 (ASI 24008) Pholiota sp.

PSP-020 | MKACC 50253 (A6627) Pholiota sp,

PSP-021 | MKACC 50327 (A6624) Pholiota sp.

PSQ-001 | MKACC 53457 (ASI 24006) P. squarrosa Hl S H A
PSQ-002 | MKACC 52581 (ASI 24002) P. squarrosa Hl S H A
PSQ-003 | MKACC 52582 (ASI 24005) P. squarrosa Hl S H A
PSQ-004 | MKACC 52583 (ASI 24007) P. squarrosa Hl S H A
PSQ-005 | MKACC 52584 (ASI 24009) P. squarrosa Hl S H A
PSQ-006 | MKACC 525838 (ASI 24025) P. squarrosa vl =H A
PSQ-007 | MKACC 52598 (ASI 24038) P. squarrosa Hl S H A
PSQ-008 | MKACC 53425 (A11855) P. squarrosa Hl S H A
PSQ-009 | MKACC 53459 (ASI 24039) P. squarrosa Hl S H A
PSS-001 | MKACC 50017 (G0723) P. squarrosoides An A
PSU-001 | MKACC 50558 (A7375) P. spumosa e ztH A
PTE-001 | MKACC 50578 (A7452) P. terrestris gH 5 A
PTE-002 | MKACC 52585 (ASI 24017) P. terrestris ] = A

}) DNA markers ©]&3 #7548 R 4% FA8A &4
(1) A2l ¢ 2 genomic DNA F+3&
DNA markers ©]838 #7548 2 FHd%4 FA83A £45 98t MCM
WA & 250ml AHZtE ekl 50ml A EFstke] 273 e § dAMAE
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FA3ste] DNAES #8389t Genomic DNAC ¥+ Graham(Graham,
1994)¢] 2l& Wygste] AbEetdith 54 dxE dARAE el A mk
3 &z} R AAMA 50mgS 1.5mé tubeo] ¥ 400409 Lysis
buffer(100mM NaCl, 0.5M Tris—HCl pH8.0, 10% SDS), 1x02] proteinase
K, 400402 CTAB buffer(2% CTAB(w/v), 10mM Tris-Cl pH 8.0, 20mM
EDTA pH 80, 1AM NaCl, 1% PVP Mr 4000005 % 7}3F % vortexing s}
of ¢d3] 4de=tvh 65CelA 1AF heatingAlZITh olojAl 500402
Phenol/CHCly/Isoamyl alcohol(25:24:1)& 7 7F3ke] vortexingdt 5 o] 3%
AAAE2(12,000rpm, 10min, 4T)E A3t FeHES AZE tubeZ %31
0.7volume 2. = IsoprophenolS 4 il ofF T d2lA 10
Wxsieh oAl GAIEE(12,000rpm, 10min, 4C)E A A &1 AbsHS
222 DNA I AES 70% Ethyl alcohol® 50007 7}t pelleto] Ho] =

AERZ tappingS 3 T AAE](12,000rpm, Smin, 4C)S 3t} A5 AL

Ed

T

o

g

o
o
FN

>

Ao ¥ gl vacuum drying(10min)S A A3 3 50u02] TE beffer® =

o 1402 RnaseE #H71s & &4WH3(37C, 30min)S A7l ¥ DNAZS
=243} RAPD-PCRoll AF-&3}91t}.

(2) RAPD-PCRE ol 88 #e#A 24

Genomic DNA extractione Graham(Graham, 1994)¢] W& IHE3}HA
M3t ARSI tE. PCRE $13) A8¥ primere OPA-primer(10mer)
9} URP primer Kit(20mer)E %3t AF&3193, DNASES 913
PCR stocks ®Fgol =S 50u 7|07 3o template DNA 5ul3}
PCR-buffer 5¢£(10X :100mM Tris-HCl pH8.0, 500mM KCIl, 15mM
MgCly, 0.1% gelatin(sigma)), URP-primer(100ng/ul) 1pl, dANTP 2.5mM
440, Tag DNA polymerase 25unit 0.7 02 2ol HF(34.3u0)S H7}
ST
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PCR Z7& HATAA 483+ preheatingt?] 71 S, 94TColA 183
denaturation, 55Coll A 1¥7F annealing, 72 ColA 2% &<t extensione 1
cycleZ 3t % 35eycles &3 T 72TAA 78 b post extension F
4TCE FA3AT. PCR AHES 15% agarose gelolA 50vE AH3E 3
ethidium bromideo| Al 1A 7F30E A% J M a1, Z=F 5o 30EAFE A 8}
o] UV transilluminator lamp JolA 5% WME=E 7]£S & Ntsys T2

Ao Al UPGMA 4 AAste] FAF3AE ZASA T

Az 5 n%

Pholiota adiposa PAD-0129] 9v5, P. aggericola PAG-001, P.
highlendensis PHI-0012} PHI-002, P. malicola PMA-0012 PMA-002 P
nameko PNA-003%] 67, P. squarrosoides PSS-001 —r&]x x| tAko]
A ¥ PSP-005 #F 5 F 237FE FAete] RAPD-PCRES A A 8
Rom A= IF4-1 B 4-29F Zr)

570¢] random primerZS AF-8&3}e] RAPD
WA o] FH4 fFA BAS AAIE A3 Fig. 4-29 2tk %
H AHES] A7]+ 300bpel Al 2kbpAkelel A FEFE Ao, 10~2270¢] W

=7} 2%tk Random primer T oA, F3tel 7H e dIdgdS B

i
i
>
QL
=
olN
I
)
o
u
=)
i

e

oAl wl=ekAe ®W PAG-001, PHI-001, PHI-002 %

53
PMA-002 w57} Sol&d MEgAdS Wi, 53] primer OPA-06%

X
rr
2
I
rot
%
o
o
i
5
=
L
S
32
32
fn
I
AC)
=
o
S
3
Q
»
rr
g
=
=)
2

—007w Tl oAl W=S Hla
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4-1.

MEu AL EF g &
we} 13 09 W52 Fol
= AL PO

- 2
90%°] FAEA = A el e R 5 Q9T

M1 5 10 15 M 0 3

Random amplified polymorphic DNA porfile of Pholiota spp.
produced by OPA primers. A: primer OPA-02, B: primer OPA-06,
C: primer OPA-08, D: primer OPA-10, E: primer OPA-13.
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0.00 0.25 0.50 O.TS 1.00

PAD-012
PAD-019
PAD-015
PAD-023
PAD-018
PAD-020
PAD-021
PAD-024
PMA-001
PAD-022
PSP-005
PH1-002
PHI-001
PSS-001
PNA-006
PNA-004
PNA-007
PNA-025
PNA-003
PNA-023
PNA-005
- PAG-001
L~ PMA-002

Fig. 4-2. Dendrogram derived from random amplified polymorphic DNA
analysis of Pholiota spp. with OPA primers by unweighted paired
group methods with arithmetric average(UPGMA) methods. Top

scale is the percentage of coefficient similarity.

_44_



A WA TolAE PAD-0129%59 PAD-019=, PAD-01579}
PAD-023v 5+ P. adiposa® 100%2] FAI=7} B}, YW 2] P adiposa
= 90%017de] FAEZE BEd, 538 PMA-001w 5= P. malicola®, P.
adiposa®t 95%9 FAI=7F ®Sdth. 18]l PAD-0227++= P. adiposa®
A A ol A THE AR | o2 YErs T

5 WA e Pholiota sp.® PSP-005¢FolH, A WA 2 P
highlandensisZ PHI-0017 <} PHI-002757F 100%¢] fAEES Bl
Ul WA 2 P.onameko JEOo R o] E7HE 87%0]42] FAIEE Mo
& Aol SAFd=d, 100%2] FAHEE Bol= 22 PNA-0037 52}
PNA-025¥ 501, PNA-023vt5¢F 3= o] 9lar, 95%FEold =
PNA-0047 2} PNA-007¢F+ Aol A& AL=Z Ho|W P nameko
Aol A= PNA-006¢t 57 7Hd #4d4 A =7 W o= yeun, o
A WA e PAG-0013FF<9+ PMA-002 5= P. aggericola ¢+ P.
malicola® ©]&7tel= 95%0]7de] fFAIES Bt RAPDOIA #4138 4
#2E Pholiota spp.l 1= P. aggericola®t P. malicola 757} 7F4 £
A A Aoz FoE}

RP-Primern)& ©]&3le] AE7FE AAgt 23 OPA-primers
oj&3te] FHek AgHTE ¥ we AR (L

4-
Ntsys Z2 & ©o]§3 UPGMA &4 Z3 vwsd vsHAFo

AR HEHAlFE A 62w e v = AT gl BlewA

o
ol
jubad
o
!
5

(P. squarrosa) AD2FAE H2HEHAS FHo=

g

‘?_
(P. adiposa) <TAo®E 52¢F, AML1wods SHAS FAHSEZ(P
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nameko) 2275, ANIE%E SRS =402 (P. nameko) 615, AV
& W& #FAMPSP-)¢ PAG, PAU ¥ &5 1005, AVIZGF&
PSP-010¥% PSP-011¢ 7 X35 E 1522 vy Ah

AT 2wl Fahs #5s 1A 249 2a5es wrolsled [-12%
2 P adiposa®Z FARAHJE 57 298 F(PAD-015, 009), P.
aurivella(PAR-001, 002)7} 2¥5, P. squarrosa(PSQ-)7} 7+, P.
squarrosoides(PSS-001), w5521 PSP-(017, 016, 018, 019 7} 4

o k. webA A1 257l &= 5% P squarrosatt = Bt
H 3 P. squarrosa©] 919 = wHe S/F7F AW Ao dekEc
AN 1EFNE ALHEHAS FA SR (P. adiposa) A2 2FF7 &
st ol thAl 39 Ao R uFdth O-11F2 29¢F 5 WEA

O =
r:u
mlm
2
1o
ol
=5
rE

2l PSP-0013} 004
FAHE Ko7l Y B¥ P adiposa? #edY. I-2 IES
PMA-022, PTE-001, PTE-002 5 o]¢]el= X P. adiposa #F= ©|
% 9Al BF P oadiposa® #erEth -3 1HS PAD-026, 028,

525 P. adiposa 5% 44 tf

il

029rvsF¢F PSA-001, PHI-002, PLU-001 ©#F& X3 3= wo& o5
O-1715, O-27252 FA#A7E @A glof &7 A= A=

a7t e Ao dAvkH
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M PAD PNA PSP PsSQ PAD M

2021 1415 16 18 19 20 17 23 12 18 14 17 2 4 9 1 5 10 15 22 23 24 25 30 34

M PAD PNA PSP PSQ M
35 40 45 47 1 5 10 21222425 1 5 1011 151618191 3 5

M PSQ PAG PAR PAUPFLPHIPLUPMAPSAPSS PTE DW M

6 7 1 1 2 1 1 2 1.2 1 1 1 2

Fig. 4-3. Random amplified polymorphic DNA profile of Pholiota spp.
produced by primer URP-2R.

AM2EFNE 2SS FAHORE(P. nameko) 2295F7F EFHAE=T

=
=4
Hao ey #50 PSP-0062 HIvWEWAeR 2§ U4
E1
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0.7 0.8 0.8 09
Coefficient

Fig. 4-4. Dendrogram derived from random amplified polymorphic DNA
analysis of Pholiota spp. with primer URP-2R by unweighted

paired group method with arithmetric averages(UPGMA) methods.
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Fig. 4-5. Progress for artificial cultivation of Pholiota spp.
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Fig. 4-6. Fruit bodies of Pholiota spp. generated by sawdust bottle cultivation
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o 7+ AFsr] e Pholiota adiposa, P. aggericola, P.

highlendensis, P. malicola, P. nameko, P. squarrosa, P. brunnescense,

P. squarrosoides, ~Z2]x P. tuberculosa®] wWAFA T+Z¢ A ZFo Tzt

7, FALA, AzE e} 5& BAATHIY 4-7~4-16)

Fig 4-7. Microscopic structures of Pholiota adiposa mycelia cultured on the
agar media. Left: Isolate PAD-020 and PAD-021, Right: Isolate
PAD-012 and PAD-019. a, arthroconidia; b, hypha.

Fig 4-8. Microscopic structures of Pholiota adiposa mycelia cultured on the
agar media. Left: Isolate PAD-012 and PAD-019. Right: Isolate
PAD-015 and PAD-023, a, arthroconidia; b, hypha.
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Fig 4-9. Left: Microscopic structures of Pholiota adiposa mycelia cultured on
the agar media. Isolate PAD-018, PAD-024 and PAD-022, a,
arthroconidia; b, hypha. Right: Microscopic structures of Pholiota
adiposa fruit body. Isolate PAD-018, a, spores; b, basidia; c,

cheilocystidia; d, pleurocystidia; e, pileipellis; g, mycelia of inner veil.

b
\f\;&-ﬁf'\.m%

Fig 4-10. Microscopic structures of Pholiota aggericolor hypha of isolate

g,_)
J!i_ 74

PAG-001 cultured on the agar media.
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Fig 4-11. Microscopic structures of Pholiota malicola of isolate PMA-001
cultured on the agar media. a, arthroconidia; b, hypha; c,

chlamydospores.

Fig 4-12. Microscopic structures of Pholiota highlendensis of isolate PHI-001
and PHI-002 cultured on the agar media. Left, chlamydospores(a)
and hypha(b); Right, hypha.
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Fig 4-13. Microscopic structures of Pholiota highlendensis fruit bodies of
isolate PHI-001(left) and PHI-002(Right). a, spores; b, basidia; c,

chelocystidia; d, pleurocystidia; e, pileipellis.

Fig 4-14. Microscopic structures of Pholiota nameko of isolate PNA-003(L),
PNA-004(L), PNA-006(L), PNA-005(R) and PNA-007(R) cultured

on the agar media. a, arthroconidia; b, hypha.
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Fig 4-15. Microscopic structures of Pholiota nameko fruit bodies of isolate
PNA-007. a, spores; b, basidia; c, chelocystidia; d, pleurocystidia; e,
pileipellis.

Fig 4-16. Microscopic structures of Pholiota squarrosoides of isolate PSS-001
cultured on the agar media(L). a, conidia; b, hypha; ¢,
chlamydospores. Microscopic structures of Pholiota squarrosa of

isolate PSS-001. a, spores; b, chelocystidia; ¢, pleurocystidia.
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Table 9. Composition of culture media for Pholiota spp.

YPMG
Glucos)
Glucose (20) 20g | 20g 10g
KoHPO4 (20) 1g
KH.PO4 (14) 0.46¢g 1g 1g lg 1g lg
Malt extract (114) bg 30g
Meat extract (180) 3g
MgSO; - TH:0 (170) 0.5g 1g 0.bg | 0bg | 0.5g | 0.bg
PD broth (210) 24¢g
Peptone (158) 2g 1g bg
Sucrose (16) 30g
Yeast extract (198) 2g 2g 3g 3g
Soybean (12) 3g
Rice bran (0.13) 3g
Wheat bran (0.25) 3g
Lycine 3g
Sucrose (1) 3g 3g 3g 3g
Cost(Won/1 ¢) 5040 | 970 | 1,223 | 3974 | 1,258 | 2,324 | 138 | 1024 | 1028 | 108
Agar 2%

Table 10. Effect of culture media on the mycelial growth of Pholiota adiposa

Isolate PDB MCM SEM
PAD-031 0.23+0.06" 0.68+0.12 0.05+0.03
PAD-022 0.14+0.03 0.35+0.01 0.02+0.01

YV All cultures were grown with replicated three times at 25+1C for 20days.

Each value shows the mean with standard deviation.
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Table 11. Mycelial growth of P. adiposa isolats on the various media

PAD-015" PAD-022 PAD-039
CM 46.3 = 0.94 43.7 = 1.89 54.7 + 1.89
LY 62.0 £ 141 70.3 + 047 7710 £ 141
MG 49.7 £ 047 45.0 + 0.82 673 + 1.25
MYP 54.3 + 047 63.0 + 0.82 64.0 £ 141
PD 44.0 + 0.82 453 + 047 51.7 £ 047
RB 66.0 £ 1.41 737 £ 1.25 743 + 1.89
SB 62.0 £ 0.00 65.7 £ 1.70 79.3 + 1.25
SY 56.3 = 0.94 62.3 + 047 66.7 + 0.94
WB 58.7 £ 1.25 673 = 1.70 78.0 + 2.16
YPMG 51.3 + 047 62.3 + 0.47 69.3 + 1.70

Each value shows the mean with standard deviation.
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All cultures were grown with replicated five times at 25*1°C for 10days.
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PAD-015

PAD-022

PAD-039

Fig. 4-17. Mycelial growth of P. adiposa isolats on the various agar media at

25°C for 10 days
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Table 12. Mycelial growth of P. adiposa isolats on the various liquid media

at 25C for 30 days.

PAD-015" PAD-022 PAD-039
CM 455.33 + 20.42 574.67 + 9.98 671.33 + 68.05
LY 187.67 + 579 225.00 + 3.74 204.00 + 2.16
MG 280.33 + 36.01 24167 + 8.26 267.00 + 14.35
MYP 278.00 + 92.09 280.00 + 2.45 654.33 + 31.26
PD 370.33 + 53.42 316.67 + 33.77 383.67 + 20.42
RB 27567 + 26.04 330.33 + 25.38 346.00 + 6.98
SB 160.67 + 14.84 171.33 + 2.87 192.00 + 6.93
SY 252.67 + 67.89 22300 + 14.85 184.67 + 0.94
WB 242.67 + 10.50 23467 + 7.93 25833 + 22.48
YPMG 220.00 + 13.59 220.33 + 6.24 234.33 + 13.02

YV All cultures were grown with replicated five times at 25£1C for 10days.
Each value shows the mean with standard deviation.
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Fig. 4-18. Mycelial growth of P. adiposa isolats on the various liquid media

at 25°C for 30 days.
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Table 13. Effect of temperature on the mycelial growth of Pholiota adiposa

Temperature (C) PAD-031 PAD-022
15 0.03+0.01 0.14+0.03
20 0.15+0.03 0.20+0.01
25 0.45+0.01 0.32+0.01
30 0.17+£0.02 0.16+0.01

U All cultures were grown in MCM with replicated three times under

darkness condition for 20days. Each value shows the mean with standard

deviation.
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Fig. 4-19. Effect of initial pH on mycelial growth of P. adiposa isolates
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Fig. 4-20. Changes of media pH during the incubation of P. adiposa isolates
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Table 14. Effect of shaking culture on the mycelial growth of Pholiota

adiposa
. PDB" MCM
Strains : > - - -
Stationary Shaking Stationary Shaking
PAD-031 0.23+0.06” 0.66+0.19 0.68+0.12 0.93+0.07
PAD-022 0.14+0.03 0.38+0.03 0.35%0.01 0.73£0.02

Y PDB, potato dextrose broth; MCM, mushroom complete medium.
2 All cultures were grown under darkness condition. Shaking cultures were

carried out 120rpm per min, reciprocally.
¥ All cultures were grown with replicated three times at 25+1C for 20days.

Each value shows the mean with standard deviation.
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Fig. 4-21. Mycelial pellet formation of Pholiota

culture.

Left : PDB, Right : MCM.
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Table 15. Mycelial growth of Pholiota spp. on the sawdust medium

Isolate | Mycelial || Isolate | Mycelial || Isolate | Mycelial | Isolate | Mycelial
No. Growth No. Growth No. Growth No. Growth

PAD-001 |150.0+ 7.0} PAD-031 |152.5£33.3|| PNA-003 |165.5+22.2| PSP-005 |119.3+ 5.0
PAD-002 |160.7+13.6)| PAD-032 |165.0+10.4 PNA-004 |172.4+ 3.9|| PSP-006 —
PAD-003 [129.9+12.1| PAD-033 |139.5+21.6 PNA-005 |154.4+12.1|| PSP-007 —
PAD-004 |165.0+ 9.3|| PAD-034 |168.7+15.5|| PNA-006 |149.9+27.4] PSP-008 |141.2+30.1
PAD-005 |177.0+ 7.6 PAD-035 |131.8+23.2| PNA-007 |132.8+ 4.5| PSP-009 —
PAD-006 | 155.6+20.4| PAD-036 |164.0+ 9.5|| PNA-008 |148.3+10.7|| PSP-010 |133.9+26.0
PAD-007 |176.3+ 5.0 PAD-037 |142.6+24.0 PNA-009 |160.2+11.4| PSP-011 |155.6+20.4

PAD-008 |171.6+10.7 PNA-010 |129.5+ 2.5\ PSP-012 |135.4+21.7
PAD-009 |143.4+29.2] PAG-001 |117.3+ 6.2|| PNA-011 |132.5¢ 9.5 PSP-013 |126.3+12.1
PAD-010 |167.0+14.1 PNA-012 |114.5+ 2.5| PSP-014 |110.2+19.4

PAD-011 |141.4+25.0]f PAR-001 |159.5¢ 7.5|| PNA-013 |128.2+13.5| PSP-015 |125.3+ 6.2
PAD-012 |117.0+6.75|| PAR-002 |143.4+ 6.1|| PNA-014 |160.7+ 8.4| PSP-016 |146.2+24.2

PAD-013 |149.9+23.4 PNA-015|158.3+11.4| PSP-017 |130.7+17.3
PAD-014 |172.6+ 9.8 PAU-001 — PNA-016 |130.3+10.3|| PSP-018 —
PAD-015 |165.8+11.4 PNA-017|133.6+12.0 PSP-019 |125.1+ 7.5
PAD-016 |141.3+31.8|| PCA-001 |123.3+20.6 PNA-018 |165.6+22.6

PAD-017 |169.5+ 7.5 PNA-019 |123.7+ 24| PSQ-001 |159.7+13.0
PAD-018|146.2+19.5| PFL-001 |158.1+23.1| PNA-020 |132.1+18.7| PSQ-002 |163.3+ 7.4
PAD-019 |157.8+ 7.7 PNA-021 |135.5+11.3|| PSQ-003 |168.7+ 9.4

PAD-020 |168.7+ 8.0]f PHI-001 |149.7+29.4|| PNA-022 |136.3+20.1]| PSQ-004 |164.5+14.1
PAD-021 |165.3+ 8.5| PHI-002 |160.3+15.7|| PNA-023 {139.8+17.9| PSQ-005 |161.5+ 9.6
PAD-022 |165.0+10.9 PNA-024 |133.7+ 94| PSQ-006 |169.5+ 4.3
PAD-023 |149.5+£17.4]f PLU-001 |132.1+ 8.0|| PNA-025 |168.7+10.3|| PSQ-007 |145.7+ 9.1
PAD-024 |169.5+12.5|f PLU-002 |151.5+21.7 PSQ-008 |154.4+17.1
PAD-025 |148.0+28.0 PSA-001 [154.7+23.8| PSQ-009 |160.3+11.8
PAD-026 |149.2+26.0[[PMA-001 |169.5¢ 2.5
PAD-027 |133.6+30.9 PMA-002 | 166.1+ 9.2]| PSP-001 {100.3+ 3.6) PSS-001 |159.1+23.4
PAD-028 |155.2+29.7 PSP-002 |129.4+ 1.7
PAD-029 |147.5£19.6] PNA-001 |171.0+ 7.9 PSP-003 |119.5+ 84| PTE-001 {119.1+ 54
PAD-030 |151.7+23.3| PNA-002 | 150.7+ 7.1|f PSP-004 {114.1+28.1| PTE-002 |177.0+ 5.0
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Table 16. Formation of fruit body primordium Pholiota spp.

period for fruiting on sawdust media

and required

Required  period
Isolate
for fruiting
PAD-001, PAD-004, PAD-008, PAD-017, PAD-020,
10 days PAD-021, PAD-029, PAD-030, PAD-031, PAD-034,
PAR-001, PMA-001, PSP-010
PAD-007, PAD-010, PAD-011, PAD-014, PAD-015,
PAD-018, PAD-022, PAD-023, PAD-025, PAD-026,
13 days PAD-027, PAD-028, PAD-032, PAD-033, PAD-035,
PAD-037, PAD-039, PAD-048, PAD-049, PLU-002,
PNA-009, PSP-015
PAD-005, PAD-006, PAD-007, PAD-009, PAD-015,
PAD-016, PAD-024, PFL-001, PHI-001, PHI-002,
18 days PNA-008, PNA-014, PNA-015 PNA-019, PNA-024,
PSP-009, PSQ-001, PAQ-005, PSQ-006, PSQ-007,
PSS-001, PTE-002
PAD-002, PAD-003, PAD-012, PAD-019, PAD-036,
PAG-001, PAR-002, PAU-001, PCA-001, PLU-001,
PMA-002, PNA-001, PNA-002, PNA-003, PNA-005,
PNA-006, PNA-007, PNA-010, PNA-011, PNA-012,
PNA-013, PNA-016, PNA-017, PNA-018  PNA-020,
20 days PNA-021, PNA-022, PNA-023, PNA-025, PSA-001,
PSP-001, PSP-002, PSP-003, PSP-004, PSP-005,
PSP-006, PSP-007, PSP-008, PSP-011, PSP-012,
PSP-013, PSP-014, PSP-016, PSP-017, PSP-018,
PSP-019, PSQ-002, PSQ-003, PSQ-004, PSQ-008,
PSQ-009, PTE-001
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Fekal PEi7 vz #dd PAD-015, PAD-022, PAD-039, PAD-048,

PAD-0497FE Av) 7FsAol U #F=E AdstgriE
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Table 17. Yields of fruit body Pholiota adiposa on Quercus sawdust media

Yields
Isolate
(g/850m¢ bottle)

Upper 120g PAD-013, PAD-015, PAD-039, PAD-049, PAD-022, PAD-048
1007119¢g PAD-004, PAD-005, PAD-017, PAD-030, PAD-038
80799¢g PAD-001, PAD-011, PAD-014, PAD-029, PAD-031, PAD-034
60779g PAD-010, PAD-018, PAD-025, PAD-027, PAD-035

Below 59g PAD-006, PAD-007, PAD-008, PAD-028
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PAD-035 PAD-038 PAD-039 PAD-49
Fig. 4-22. Production of fruit bodyes of Pholiota adiposa by sawdust bottle

cultivation.
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Table 18. Effect of various sawdust on the mycelial growth of P. adiposa.

PAD-015 PAD-022 PAD-039 PAD-048 PAD-049
Chamnamu+Rice bran” 107.0£0.0 71.7+29.3 43.0£2.0 106.0+£8.7 &89.7£13.3
Mirunamu+Rice bran 108.0£0.0 111.3£10.3 49.0£1.7 120.3x4.5 122.7+10.1
Misong+Rice bran 96.0+0.0 97.0£13.7 b54.77+6.4 108.0+x1.0 114.7+2.1
Cottonseed meal+Rice bran| 73.0+10.1 - - 57.0£16.5 -
Cotton waste+Rice bran 67.0£0.0 725+0.7 64.0+3.6 84.0+17.0 40.7+64
Corncobs+Rice bran 875+6.4 114.0+1.4 114.3+25 102.7+25 103.3£2.9
Kangchamnamu+Rice bran | 97.0£7.1 125.7£3.2 71.7£9.1 107.7+3.8 121.3+4.7
532 medium 83.5+2.1 95.7£25 63.3£31.9 76.0+1.7 93.0+2.6
Farm medium(Hwasung 1) - 63.5+38.9 32.0+0.0 68.0+0.0 60.0+0.0
Farm medium(Hwasung 2)| 30.5+0.7 62.0+7.0 64.7+14.2 29.0+3.6 59.0+£3.6

125.3+

Rice straw medium 121.0+4.4 61 129.7+45 121.0x1.0 124.7+4.2

U Major substrate(sawdust et al.) and nutritional agent(Rice and wheat bran)

were mixed to 82 in volume.
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PAD-015 PAD-022 PAD-039 PAD-048 PAD-049

Fig. 4-23. Mycelial growth of P. adiposa on the various sawdust and

agricultural wastes media.
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Table 19. Mycelial growth and fruit body yields of isolate PAD-015 on the

various sawdust media at 25C for 20 days.

Medium? Mycelia; Myc.eliei Yield(g/850mé

growth density bottle)
Oak sawdust 67.4 b’ et 914 a
Douglas—fir sawdust 61.2 c ++ 586 ¢
Pine tree sawdust 496 d + 51.1 d
Mixture of sawdust’ 69.3 a Tt 845 b
Corncobs 61.3 b +++ 65.3 c
532 medium 672 b ++ 89.3 a

' All media were consisted of sawdust (80%) and rice bran (20%).

? Isolate were grow in test tube (length x diameter: 200 x 28 mm) packed
with different medium at 25C.

3 Mycelial density was rated as +: low, ++: medium, +++: high.

The different letters are significantly different at p=0.05 according to

Duncan’s multiple range test.

wl

Equal volume of three different sawdusts, oak, douglas—fir, and pine

sawdust were mixed.

Q& 5320 A (M 450%, HlEBZ30%, WAU20%)E

1
w T
Fur Aol Ao AT FFol wkdte] Al Ug Aew @
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Table 20. Effect of sawdust and rice bran ratio on the mycelial growth of P.

adiposa

Mixing ratio

. Mycelial growth

cowdust : ice bran Mycelial density (m/day )’ Yields(g/bottle)*
9:1 + 59.8 a 8.6 a
8:2 ++ 577 b 914 a
73 e+ 5.5 ¢ 62.3 d
6:4 ot 50.6 d 55.3 b

! Mycelial density was rated as + low, ++ medium, +++: high.

? Isolate was grown for 20days at 25C in darkness.

3

Duncan’s multiple range test.

The different letters are significantly different at p=0.05 according to
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Table 21. Effect of sawdust and rice bran ratio on the mycelial growth of P.

adiposa
Moisture content Mycelial density’ Myeelial grozvth Yields(g/bottle)*
(%) (mm/day)
60 ++ 103.3 a 72.3 a
65 +4+ 927 b 103.7 a
70 o 524 ¢ 53.2 d
) ++ 324 ¢ 56.3 d

! Mycelial density was rated as +: low, ++: medium, +++: high.
? Isolate was grown for 20days at 25C in darkness.
5 The different letters are significantly different at p=0.05 according to

Duncan’s multiple range test.
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Fig. 4-24. Timbers for artificial log cultivation of P. adiposa.
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Table 22. Effect of temperature on the mycelial growth and yields of P.
adiposa isolate PAD-015

Temperature (C)

10 15 20 25 30 35

Mycelial growth

(mm/20 days)! 232 e 702c¢ 83a 82a 7l6b 321d
mm ays

Mycelial

s + + ++ +++ ++ +
density
Yields(g/bottle) - 103.6 735 - - -

! Isolate was incubated in test tube (length x diameter: 200 x 28 mm) packed
with oak sawdust medium at each temperature. The different letters are
significantly different at p=0.05 according to Duncan’s multiple range test.

2 Mycelial density was rated as +: low, ++: medium, +++: high.

% Yields of fruit bodies at each temperature.—: no fruiting
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3BCAAM = ARA7E TAsEA skt 20T = AEA7E L8R o
S QAR AN sto] A A He 5 FEl v T4 &g w
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Table 23. Comparisons of fruit body formation of P. adiposa according to

cultivation method

Required period Yield Mushroom
(day) (g/1kg medium)) quality
Bottle cultivation 40750 1207150 Excellent
Vinyl bag cultivation 40770 1007170 Excellent
Mycelial bed - -
o 50780 2007250 Good
cultivation
Log cultivation 1207150 20750 Poor
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Fig. 4-25. Fruit body formation of P. adiposa using bottle cultivation with

532 medium..

Fig. 4-26. Fruit body formation of P. adiposa using vinyl-bag cultivation

with 532 medium.
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Fig. 4-27. Fruit body formation of P. adiposa on the mycelial beds cultivation

with waste cotton medium.

pds

Fig. 4-28. Mycelial growth and fruit body formation of P. adiposa on the

various timber logs.
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Fig. 4-30. Vinyl-bag cultivation and fruit bodies of P. adiposa in the

mushroom farm
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- O O o b
AT
AFJLAE BHL QUAR BIAF 2 EBUFE Ged go 243

S AOACH (AOAC 2002)°] w2} Kjeldahl® &= A sto] 456}

2) #7114

=i

£ microwave digestion system(Mile-stone, MLS1200, USA)°o & &2
B8 oS, Ko Nav= 9A-g3333 =4 (Hitachi 76100, Japan)®, Ca, P, Fe,
Mg, Zn< ICP-OES(GBC Integra XL)E A}-&3te] E435%]

3) " e

B EFW F+= Vitamin Bl, B2 % niacin %<2 #4319 +4l, 212 Thiochrom
339, Lumiflavin &3, Konights-o 23k v AH(AOAC 2001) o2 =74
SRia=

4) A HFAR 2 oolu) =AM

A Hake Folch® ol 23ste] F=%3 43 BF3-methanol® # %433 v

j=}
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gas chromatography(GC)® #4138} 91 th(Hamilton, 1992). GC

& supelco sp-2560(100m, 0.25mm ID., 0.2m film)<, #H=
LEE 260CE, 797 25+ 260C=2 2A8¥Y. 22 %E+= %27] 5
140C 2 A8 B3 4TH S7H0A HF 240Co] =23k 12

FA AT oluf split Ml &2 100:12 A3t gasE Hed

on FYi AR FUFS 1wsdnh obrl=il B2 AccQ - Tag

(Waters co.) 2.2 2 At}

A

v

i
-
it
o -

[S—
(o]

oL Ho Mz Mz

ez o e W N ) )

dig oz MARE AQ FFol wor quds BiaRe FPo 53
Sk BRE RF Fe BT FRG RHE pEut. $AR EWAR
o HE GRS BAG Aok, wuuD G E 243 2ok wAFo
FHE wuEe e el Aol BeE S obrlwmitoR 74
Hojd glom Hiuhw RR wrh suwe el ke mumyeltt W%
WAle] 9 g gako] PAD-031, 359 PAD-024 i#FE ALjsta o
20% W] e adul AFolqlnt. ol e Ay FFol, Eil, Y
AT AEor Fr o]gH = AR o] Hld e Hol HlEH
ol Aze AgwAen A Aol e e
Table 24. Content of protein of Pholiota spp.
Sample Protein (%) Sample proten ()
Pholiota spp. PAD-018 21.4 Pholiota spp. PAD-035 2.1
PAD-019 189 P5Q-002 20.5
PAD-020 23.1 PSQ-003 19.7
PAD-021 17.2 PSQ-004 16.4
PAD-022 23.0 PSP-019 18.7
PAD-023 22.0 PMA-001 25.0
PAD-024 1.2 PTE-002 20.4
PAD-031 0.2
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WARE wge AZ oz o X Mul ol AezAEs 50l B e
2 B AFe] Feko] FRETHTable 25). 53] AAWolA glycogen ¥
WA S, AEGRE 2 A 2hE] FPFA T TS o
e ZE®S FEel wath ole@ A 20069 LE 7t %
PAFGEREy o 249 o2 HAF(20073,000 mg/100g)el Hlste] =
Ans Bow, b2 F7EF F ZHCaE Adsta BF =4 vE
oh Eeh vt o2 AREgh e WAl nls] ZFe] ko] E=A e
i 53] ofdel FhaFo] Sul Fmolflom widle He] RS fFA
HE le] ek AR uHA dErEth wEbA, v AFIE AW A
AF9LE FHYOR TS AEFFAS & F 9
Table 25. Mineral contents of Pholiota spp.
Mineral(mg/100g)
Sample
Ca K Na /n Mg Fe P
Pholiota  pAD-018 6 3649 149 55 138 32 7433
PP PAD-019 5 3545 144 48 9% 54 7258
PAD-020 2 2581 199 6.1 98 79 5613
PAD-021 8 2686 204 48 118 59 6108
PAD-022 13 3197 321 5.4 127 51 8176
PAD-023 1 3307 476 6.3 122 6.4 699
PAD-024 2 3194 191 47 126 196 6826
PAD-031 4 2956 145 6.4 87 59 6072
PAD-035 1 3555 116 6.3 125 3 665.8
PMA-001 4 3592 288 3.1 122 68  859.1
PTE-002 2 2669 253 5.4 109 44 6667
PSQ-002 4 2991 103 46 109 52 6915
PSQ-003 4 3174 279 44 112 79 1325
PSQ-004 3 3167 239 37 111 71 6913
PSP-019 6 3308 332 5.4 104 87 6981
P. ostreatus 1 2497 642 1.0 118 63 9270
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A E AR Bl B2 niacin 59 WEW §F@e E7el fold Aol w
O

flo K

ol# ¢korort wEtY Blel Z$ PMA-001 w57} 7Fd =A ey
niacine PSQ FEo] thE Fo w8 #ud =4 yEeldt HERY Bl
Sboll FARSE heS H St (Table 26).
Table 26. Contents of Vitamin Bl, B2, and niacin of Pholiota spp.
Sample Vitamin(mg/100g) _
Bl B2 niacin
Pholiota PAD-018 1.37 2.24 2.06
spp. PAD-019 117 1.25 2.00
PAD-020 1.33 2.18 1.49
PAD-021 1.17 1.60 1.49
PAD-022 1.24 2.64 1.65
PAD-023 1.32 1.81 1.69
PAD-024 - - -
PAD-031 - - -
PAD-035 - - -
PMA-001 1.33 3.82 1.90
PTE-002 1.52 2.53 2.10
PSQ-002 1.64 1.52 2.97
PSQ-003 1.78 1.68 2.60
PSQ-004 1.74 1.81 2.69
PSP-019 1.25 1.30 2.20
* — ! Not measure because of lack of sample amount.
Table 27. B—-Glucan content of Pholiota spp.
(%5w/w)
Sample Mean=*s.d Sample Meanz*s.d
Pholiota PAD-018 0.59+0.08 P. adiposa PAD-031 0.63+0.05
Spp. PAD-019 0.55+0.02 PAD-035 0.35+0.08
PAD-020 0.53+0.07 PMA-001 -
PAD-21 - PTE-002 0.38+0.03
PAD-022 0.37+0.04 PSQ-002 0.43+0.04
PAD-023 0.38+0.04 PSQ-003 0.66+0.05
PAD-024 0.32+0.07 PSP-019 0.44+0.07
PSQ-004 0.35+0.07 P. ostreatus 0.25+0.09
* — © Not measure because of lack of sample amount.
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AT B-glucan P Cw 2 I3l =dolth HsAFo 4

& ok 7FAE FAbst7] skl B-glucan®] 6&%
2 ARERE =g Al nls 2

Lt '%”*O] 1\59}231 Pholiota adiposa

A= P oadiposa ¥

é o o

Table 28. Amino acid contents of Pholiota spp.

P. ostreatus 241.1+12.0 180.1£1.3 335985 553+75 2075+4.1 4.3+04 224.3+25 0.5+0.2

(mg/100g)
Amino
acids Asp Ser Glu Gly His Arg Thr Ala
Sample
Pholiota pap (18 311923 2459+152 5411428 1021482 230.6:42 3204 2042139 638+10.1
Spp.

PAD-019 157.0452 2339+74 2922+11.2 148.8+6.7 340.2+15.3 520.0+2.4 225.3t29 28.7+0.7

PAD-021 214.7#6.1 1450+1.6 270.7+3.7 25.7+0.2 200.2+1.5 275.0+2.8 100.1£2.3 19.6+0.8

PAD-022 171.8+7.1 1925+4.6 311.1+32 979+51 203.7£6.6 420.3+54 189.2+10.3 7.8+0.5

PAD-023 246.4+15.2 143.3+9.6 403.2+8.1 61.3+10.7 180.0+10.4 342.7+85 126.1£+9.0 6.2+1.4

PAD-024 219.8£7.0 1452486 367.0t4.2 44.6+10.9 115.7+8.2 351.9+14.2 15394153 6.2+0.8

PAD-031 239.1+14.0 172.7+165 356.7+9.0 68.0+6.3 185.2+4.4 203.8+7.7 158.3+9.1 13.6+2.8

PAD-035 171.0+0.8 205.0+19.2 326.9+0.6 94.3+12.3 194.5+10.7 448.4+12.4 1853+8.8 84+1.2

PMA-001 171.1+17.4 187.8+7.6 235.1%9.6 90.3+11.7 171.2+27 5.0+0.7 147.1+36 4.3+29

PTE-002 209.242.9 171.5+0.5 357.7+13.3 83.6+34 1945+0.4 421.2+34 180.4+15 6.9+0.1

PSQ-002 214.2+18.0 188.149.3 348.7+11.2 110.4+3.5 154.4+10.8 273.1+6.3 282.4+11.3 6.8+0.2

PSQ-003 396.8+1.2 330.4+5.8 657.7+5.6 89.1+1.6 316.8+9.8 2.7+0.2 283.5+88 14.1+0.8

PSQ-004 157.3+0.4 2125+0.5 274.9+8.8 133557 2385+4.2 456.9+7.6 183.0¢5.7  9.7+0.2

PSP-019 175.4+187 206.6+7.0 306.6+4.0 234.0+5.8 223866 6.6+04 186.9+162 8.3+04
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Table 28. continued

(mg/100g)
Amino
acids Pro Tyr Val Met Lys Ile Leu Phe
Sample
Pholiota pap (18 1553452 1689+79 247:34 21133 17521 997+34 924428 346.3+122
Spp.

PAD-019 439.6+13.4 27.0+24 119.4+1.1 245+25 149+1.1 541424 41.0+0.3 265.6+2.8
PAD-021 3004481 19.0+1.4 59.5+#89 56404 44875 59.4+146 54.6+6.1 229.5+17.1
PAD-022 137.9+12.1 234.6+4.7 135+0.3 11.4+0.2 479484 50.3+1.1  41.9+49 2469+11.2
PAD-023 59.9+9.8 1286+0.1 9.3+14 75+1.7 224422 424%466 54.3+109 210.8+14.8
PAD-024 102942 1955+£39 54£0.9 2.9+19  27.6+35 40.0+19 51.8+1.7 196.7+8.2
PAD-031 124.0482 173.2+156 7.7+1.9 2.5%1.6 9.7+1.8  29.9+29  61.3+6.7 193.3+15.2
PAD-035 108.7+9.4 202.0+5.2 12.6+0.1 132403 37.14#54 558413 40.0+7.2 220.4+0.9
PMA-001 146.1+10.5 184.5+6.9 13.1+0.1 7504  353+14 494+03 48452 217.0+14.1
PTE-002 97.7+1.1 211.3#89  8.6+0.1 56+0.3  29.5+1.3 429+08 487+0.4 225.1+11.7
PSQ-002 131.8+25 1952+0.1 14.2+06  9.8+0.1 11.541.6  43.1+3.7 52.84#59 219.4£2.8
PSQ-003 197.0+8.3 2522469 19.7+1.1 16804  132+0.7 747+6.2 133.9+10.9 439.2+0.4
PSQ-004 207.4+14.4 305.1+10.8 21.0+1.7 165+1.0 56.6+88 49.1+1.1 425+05 247.8+24
PSP-019 186.4+1.8 2455+14.9 17.0+0.8 158+04 125430 54.0+06 485+9.5 259.4+4.9

P. ostreatus 71.0:43 1769120 7.3+04  38+0.1 326222 30008 57.3#45 2156458

S AT o] ofn it oheE Fhel el

A Apol= gllem ool
aspartic acidE H] %3 1659 olv|x=Abs gfsta vk 53] ofn| itk
obal #AE A A E2l glutamic acide] $HEFe]l WA A UERgor -
B2l AF{ob w2 S-S AYa JJh HEwHAF ofv| At Sk
JEo] HF5(1979d)0] AEWHAFE £ Aol vl A] gFEo] =
< FqFS B, oy 3 e oA BRu ¢S o ¢ A g
th HlEAFE Atgo]l de g e D5 ofn| ks it glon =
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3 xHakel @ E#AE (linoleic acid, Cigo)ol ©#E i3] A Table

29). olgg A= BAFIE AtE ZXEA YAl o] e B
o T

Table 29. Fatty acid contents of Pholiota spp.

% of total fatty acide content
C15:0 C16:0 C16:1 C18:0 C18:1 C18:2
Pholiota  PAD-018  0.4+0.0 9.8£0.0 0.1+0.2 29+0.2 156+0.1 71.2+04
SpP. PAD-019 05+0.0 9.0+0.1 0.3+00 16+0.1 15.2+0.3 73.4+0.1
PAD-020 0.7£0.0 10.8+0.2 0.1£0.1 1.8+#01 7.8+0.1 78.8+0.3
PAD-021 1.0+0.0 16.9+0.1 0.0£0.0 3.0+0.1 12.3+0.0 66.9+0.2
PAD-023 0.3+0.0 10.2+0.1 0.0£0.0 29+0.1 8.6+0.1 78.0+0.3
PAD-024 0.4£0.0 10.0£0.0 0400 2.2+0.1 13.4+0.0 73.7+0.0
PAD-031 - - -
PAD-035 0.2+0.2 9.0+0.7 0.1x0.2 1.2+1.7 16.1+0.2 735+3.0
PMA-001 1.2£0.0 15.0+0.1 0.0£0.0 3.0£0.0 13.0+0.3 67.9+0.2
PTE-002 0.2+0.3 10.2+0.1 0.1x0.2 2.0+0.0 10.0+0.0 77504
PSQ-002  05+0.0 87+0.0 04+0.0 1.6+0.0 186+0.2 70.2+0.2
PSQ-003 0500 89+0.1 0400 1.6+01 192+0.1 69.4+04
PSQ-004  0.4+0.0 9.3+0.3 0.3+0.0 1.8+0.1 14.9+0.6 73.0+0.6
PSP-019  05+0.0 88+0.0 0.4+0.0 15+0.0 195+0.1 69.3+0.2

Samples

P. ostreatus 1.1 11.8 04 1 5.7 79.9

* — ! Not measure because of lack of sample amount.

2. 9 EWA 7 EAY] Ve 2dE V1A S 213 in vivo test 2 B EH
AFe] GPYRI MR Frhaal

D HlEWA 7IedE22de 7ed darzA v

AARE vl AlF PAD-022 7} AAE3tE HMG-CoA reductase A &f
9 in vivo AlEE IAEF TE EAS o83y JFA w@d R E
sto] Al 714 stk olwf AMEE Aeo] AL 1 30¥ Zrh

AFEE BEL 453 ICR miceS 17257 A Aol #3412 & AL
o}

- 106 -



Table 30. Ingredient composition of several Pholiota adiposa diets used in this

study

Ingredient NF+  HF  HFI HF2  HF3

(g/kg diet)

Corn starch 529.5 389.5 3885 384.5 3795
Casein 200 200 200 200 200
Sucrose 100 100 100 100 100

Soybean oil 70 70 70 70 70

Lard 130 130 130 130

Cholesterol 10 10 10 10

a—cellulose 50 50 50 50 50

Mineral mix(AIN-93M-MX) 35 35 35 35 35
Vitamin mix(AIN-93-VX) 10 10 10 10 10
DL-methionine 3 3 3 3 3
Choline bitartrate 2.5 2.5 25 2.5 2.5
Pholiota adiposa 1 5 10

*NF; normal fat diet, HF; high fat diet, HF1, high fat diet supplemented with
0.1% Pholiota adiposa extract, HF2; high fat diet supplemented with 0.5%
Pholiota adiposa extract, HF3; high fat diet supplemented with 1.0% Pholiota

adiposa extract.

2) Z7 A MENAT AEH S5 s HARUD)Y AF 9IRS v

=M=
oA A
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1

T S 106TC Az Aurtd dxdmAEFEd 200D 02, =2
W Z2xu 9 2HRE AOACH(AOAC 2002)o) wek Z+7Z; Kjeldahl®,
Soxhlet %%, Hennenberg-stohmann$ < 7] %3k Wy oz A3 2%
shRow, IES 600C AA3stHoer FAGA. AUA  AHES
WHO/FAOS] MAlF2] A gabAlFQl dwd 262 keal, A% 837 keal,
B8t= 348 keals AM&3te] AFESHA T

4719 st BAsA A4 s

H B} F = B-carotene®] 79 ShCI2el 93k ®] AW (o]=3 % 1967),
Vitamin C¢ 4% 24-DNPHAOAC 2001)°. & ZA3lth. vy x| vl el F
= A7le] Whoell #3591 (AOAC 2001) 0.2 =43t}

2 AW, ohu AR % BahE

A Akt opu| Ak Ao W wEl BAsg o, BstES 85%
dFERE 2o AR 1gS 12413 FE3¢ U3 0.45um membrane filter 2

o
ofFatir o] HPLCE® #438th. HPLC #4x12 &= 75%
acetonitrile2, F5S 9 08mlE2 E#How ZH#& Waters carbohydrate
column(7.5x300mm, Waters co.)< AF-&83l9 0. 7 =7]= refractive indexE,
Ay &L= 3B[TE FAPon ojuf A& 7]7]= autosampler’t &2+

® HP 11005 AH&stth Alg 9% 20w = sttt

e

A3

) Pholiota adiposa (PAD-022)°] A2t3ti= HMG-CoA reductase A 38l E 2 2

in vivo test
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[oF

7 Az Gr1e] FAlel nX = P oadiposa FEE9

oft

P. adiposa PAD-0222] HMG-CoA reductase A3Al &fF F=
&= H7tsto] Aolgk A, 05%% H7bsto] Aolgk AW 2o
ol A 0.27g/day+0.02g/day® 7} =& AT F7He HATHTable 31).

X P. adiposa FEE9 99 T/HAAS W 38y FAE A
kol ar e Akl wAgle]l A A tHTable 32).

x g

N o

ux ol

r}i o
=2 N o

]_

ol

) Triglyceride &3l WX = P. adiposa %2 9

X

2lolF o] 7+e] triglyceride
3L (Fig. 5 7+ 2w 5
{koll AFol 7} ¢l A TH(Fig. 6).

P. adiposa F#Z%%< 05% THeRS W AW
FFo] xSt S ¥ A
o] % triglyceride %% A2

o) AW Z A (adipose tissue)F Al
P. adiposa PAD-022 FZ&59 H714S S7HA A Hub Ay A
Huab 2k ghaFo] uxkA o] A s E(F)AdA FAFARTY AU

1% 7F Al °F 60%°] #ag s yeEl A tk(Fig. 7, 8).

Table 31. Changes of body weight and diet intake during feeding of Pholiota
adiposa (PAD-022) extracts

Weight gain(g/day) Intake (g/day) FER
NF 0.21+0.02 4.88+0.18 0.04£0.00
HF 0.23+0.04 4.21+0.17 0.05+0.01
HF1 0.21+0.02 4.63+0.25 0.04+0.01
HEF?2 0.27+0.02 4.65+0.31 0.06+0.00
HF3 0.23+0.03 4.41+0.16 0.05+0.01

* NF, HF, HF1, HF2 and HF3 were same as Table 23.
#x Food efficiency ratio = Body weight gain(g/day)/Food intake(g/day)
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Table 32. Changes of organs weight in body during feeding of Pholiota

adiposa extracts

Liver(g) Kidney(g)
NF 1.56+0.03" 0.53+0.02"°
HF 2.24%0.33" 0.52+0.02
HF1 2.290.17* 0.50£0.02
HF?2 2.33+0.15" 0.50+0.02
HF3 2.17+0.11° 0.52+0.01

* NF, HF, HF1, HF2 and HF3 were same as Table 23.

! Data are expressed as Mean S.E. (n=S:7. S+G:7. OVX:8, OVX+G:8)

° NS : Not significant

% Values with different alphabet within the same column are significantly
different at P<0.05 by Duncan’s multiple range test.

250

200 T T T
S 150
2
o
(o)}
£ 100
.
50 -
0 T T T T T
NF HF HF1 HF2 HF3

Fig. 5. Changes of total triglyceride contents in the liver during feeding of
Pholiota adiposa extracts
* NF, HF, HF1, HF2 and HF3 were same as Table 23.
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Fig. 6. Changes of total triglyceride contents in the feces during feeding of
Pholiota adiposa extracts
* NF, HF, HF1, HF2 and HF3 were same as Table 23.
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Fig. 7. Changes of fat contents in the kidney periphery during feeding of
Pholiota adiposa extracts
* NF, HF, HF1, HF2 and HF3 were same as Table 23.
A : Fat of kidney periphery B : Fat of kidney periphery per body weight
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Fig. 8. Changes of fat contents in the epididymis during feeding of Pholiota

adiposa extracts
* NF, HF, HF1, HF2 and HF3 were same as Table 23.

A Fat of epididymis B: Fat of epididymis per body weight

2) 71574 5 AR AE 4 AR 24

7150l a5ttt 123 A¥E MAEY JYHES BN Ay
% Table 26~283 ok 2 A3 Aye 12 A HAoA AP A<t
gl YARE AHE AYsgr 2 A 12 Al G Ao A Axel 2
o] gl slafo] =y ZzEl7} ve AE A9t o8 Al wAlol
AdubAow el AZEY adwl AEI fARGE FEgS Holow Hddd
HAEo] AFoane 7Hx7F Hvha SdEcH(Table 33). =3 12 A4
B wpzriA 2 Al A FF FrIPReR gt ZE, H, v
Ui, 91 5ol T3 om(Table 34) o83 A= Aol /¥ F7)
AF7F 12 Al B3 2ol Az MAFAA L v AR FAdd H g
< HYS & F AL

Tk HERF A AUl A Fadt 9&8s @dstE B1Y B2 ol ¥
< o] FHFHo Ao niacin 5ol FTHIA FHFH UATHTable
35).

olfgt A¥NE T uwj, AEE HAF B v ofugt A AEH HlE
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Table 33. Proximate composition of the selected Pholiota spp.

Samples Energy | Moisture| Protein | Fat Non?f?lzliggzdrasber Ash
kcal % % % % % %
PAD-016 19 93.2 1.8 0.1 3.8 0.7 04
PAD-030 16 93.4 2.3 0.0 2.9 0.7 0.7
PNA-015 24 91.5 2.1 0.0 5.2 0.6 0.6
PNA-024 27 90.3 2.1 0.0 6.3 0.6 0.6
Table 34. Mineral contents of the selected Pholiota spp.
Mineral (mg%)
Samples
Ca P Fe Na K Zn Mg
PAD-016 2 64 1.0 3 215 0.3 10
PAD-030 2 82 1.0 3 316 0.3 12
PNA-015 2 66 1.6 4 253 0.4 10
PNA-024 1 72 14 1 310 0.5 11
Table 35. Vitamin contents of the selected Pholiota spp.
Vitamin
A B1 B2 Niacin C
Samples -
A Retinol | B-carotene
RE 18 J7 mg mg mg ng
PAD-016 1 0 3 0.17 0.21 1.03 5
PAD-030 0 0 1 0.18 0.19 1.11 6
PNA-015 1 0 5 0.21 0.22 1.52 13
PNA-024 1 0 7 0.22 0.22 1.17 12

*Vit A -R.E = 6% (B-carotene

12 AdE vjswAFe] AR A7l Addd neHwAdFEd 4%
G BT dFE =xst AR gealite] FREHA sl Ul
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tH(Table 36). T3k ofn =AF % aspartic acidE H| F3F 17% 9] opn] =Alo]
FAF FESIA AU A4 olu xS BF Ffslal A H(Table 37).
olgfgt A3} BF HEWAFI £ AF Y922 AEE F S YE

aL
2% 4
Wi v

Table 36. Fatty acid constituents of the selected Pholiota spp.

% of total FA content
C 16:0 C 16:1 C 180 C 181 C 182 C 183
PAD-016 9.9+£0.8 | 0.8+0.0 | 3.5+0.8 | 12.2£0.6 | 75.2£2.8 | 0.3+0.0
PAD-030 9.8£1.1 | 05%0.1 | 36%1.2 | 2.8+0.0 | 80.0£34 | 0.2+0.1
PNA-015 9.2£0.0 | 04£0.0 | 2.3x0.1 | 13.2£0.1 | 74.4+0.0 | 0.5+0.2
PNA-024 8204 | 0500 | 1.5+0.3 | 59+3.2 | 83.6x2.8 | 0.3%x0.1

* Fatty acid C 16:0 Palmitic Acid Methyl Ester, C 16:1 Palmitoleic Acid Methyl
Ester, C 180 Stearic Acid Methyl Ester, C 181 Oleic Acid Methyl Ester, C 18:2
Linoleic Acid Methyl Ester, C 183 Linolenic Acid Methyl Ester

Samples

Table 37. Amino acid contents of the selected Pholiota spp.

( mg/100g)
Amino acid PAD-016 PAD-030 PNA-015 PNA-024
ASP 75+1.0 83+1.1 10.9+1.1 10.5+0.5
SER 6.0£1.6 58+14 6.3+0.5 6.2+0.8
GLU 12.6+£3.7 12.7+1.2 176117 16.4+0.4
GLY 47+1.2 4.8+1.0 47+0.4 5.0+04
HIS 3.3+0.7 3.2+£0.6 3.7+0.3 3.6+0.2
ARG 7.0+1.9 72+15 7.0£0.6 6.4£0.6
THR 5714 58+1.3 59+0.5 59405
ALA 6.0£1.8 6.1+1.6 6.3+0.6 6.9+1.1
PRO 3.0£1.2 47+0.3 5.5+0.6 55+0.6
TYR 2.6+£0.5 3.1+0.6 2.1+0.2 3.1+£0.2
VAL 5.3%1.8 51+1.2 5.2%0.2 5.1+0.7
MET 1.6£0.3 1.8+04 1.9+0.2 1.9+0.2
LYS 55405 6.3+2.1 5.6%0.5 5915
ILE 4.2+0.9 47+1.1 4.8+0.5 4.8+0.6
LEU 6.4+1.1 6.5£0.4 79+0.7 79+1.0
PHE 47+£0.9 53+1.0 45+0.4 5.2+0.2
Total 86.0 914 99.9 100.3
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HEWMAF F2 gfd FadFe A< trehalosest LI

mannitol 2 innositolo] ATt WAIH SR HEWHAF=

trehalose®] & o] E=g¢kth(Table 38). ©]¢ & A=
Ar

= A A AR E = 71 S5 Al 7]dEtha
o Fa AguAFd 8 FHUTHE GFE T
o ¥ trehalose®] 734 WAl AA Sl A2l A 75
g Arlerh d'e] oF 45% FrEw FHAde]l W w2 5
3] pARe) tﬂ/ﬂﬁl—x] A S ;(194 Al _|C_>|_;<] g3}

Table 38. Carbohydrate contents the selected Pholiota spp.

243 war oh
Be Adth 5

—glucan®] o]

A & 4 ok

( mg/100g )

Carbohydrate PAD-016 PAD-030 PNA-015 PNA-024
glycerol 3.1+0.2 3.3+0.8 2.8+0.3 2.4+0.1
ribose 6.8+2.5 6.8+3.5 11.1+0.5 9.9+0.8
arabinose 6.2+1.1 - 5.5+0.4 5.3+0.4
fructose 12.6+2.1 52+2.2 7.0+2.0 2.7+0.1
glucose 46.4+5.7 43.319.5 57.2+4.2 47.0+2.2
sucrose 3.220.4 - 4.6+0.6 3.1+0.2
innositol 15.7+2.4 14.6+3.3 14.7+1.1 10.4+0.5

trehalose 344.7+80.7 41.3+34.4 339.1+#53.5 519.8+35.4
stachyose 11.0+1.8 12.0+1.9 25.6+2.8 19.8+0.7
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Table 39. B-glucan contents of the selected Pholiota spp.
(%w/w)

PAD-016 PAD-030 PNA-015 PNA-024
B-glucan 1.48+0.07 2.23+0.74 0.72+0.30 0.53+0.11
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v WAl 7o 3f49 7|5A AE stigmasterol®] e E2418 Quilez 59
WRH2006) e whet AAjsAth =, HAFS AWE Folche] W (1957)°l
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AJeg  %A3al  solid-phase extraction cartridge(500 mg - 5m ', J.T.
Baker)ol &3 v 5% methanol®} 95% chloroform &3 €4S 15ml
¥ RO} purified sterol ¥ 3S 539 A=th 5 A2 50ul pyridineS
7ol <l oS 50ul 1%9 trimethyl chlorosilane (chlorotrimethylsilane,
TMCS)7F H7FE bis-trimethylsilyl-trifluoro acetamide(BSTFA) 50ulE 7}
3to] 2o A overnightZ FEA 3} Attt o]e} e HAHS AR Ao
gEAE sz ARvEIGMHP 5680,  Agillent  co)®
phytosterol(stigmasterol) & X% hu|ste] A=k E28%

Zt~agvtE gty e B4 2L A-Yoe® 30m capillary column ARS3}
oM (SAC-5, Supelco co) NNz2ALe Ay 255 285CE FAst &
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Table 40. General composition of the product using Pholiota sp.(PAD-022)

Food Energy . .. Carbohydrate

‘tem e Water* | Protein Lipid CHO Fibro Ash
Product | = o) 705 12 0.01 30.0 0.01 0.3
(liquid)

* Unit : g/100g basis on fresh weigh.
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C
mg

mg
0.7

Niacin

B2
mg | mg

B
0.10| 0.15

Vitamin*

18
45

Hg

A | Retinol | B-Carotene

RE)

4

11

o ¥714

ST
™

P |Fe|Na| K | Zn |Mg

Minerals(mg/100g)

10 | 23 |143| 33 | 63

Ca
REREE

. per 100g

item
Product
(liquid)
* Unit
T

Tabe 40. Mineral and vitamin contents of the product using Pholiota sp.(PAD-022)
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Table 41. Phytosterol contents of Pholiota spp.

H] B} -stigmasterol &
AHE PAD- T5%F
A =k 579
AT Aol A 74 BlAes AdE PAD-022 #59 49 AlRATFEo|
HMG-CoA reductase Asfi=d9o F7]54d 4=
o2 tE PAD o F9F YA

Om}l_l

e

A= stigmasterol
A% PNA 5 H

reductase # ﬁﬂ g

F45o] ol F

Phytosterol (ug/g)

Sample Campesterol Stigmasterol B-sitosterol
Pholiota adiposa. PAD-001 81.3 29.1 16.9
PAD-015 92.7 94.0 145
PAD-017 54.5 58.4 14.3
PAD-022 76.0 23.1 18.7
PAD-038 90.0 86.1 18.0
PAD-039 97.2 97.3 114
P. aurivella PAR-001 109.2 79.4 455
PDA-030 55.6 50.6 25.0
P. highlandensis PHI-001 46.2 165 179
PHI-002 337.1 7.0 13.0
P. nameko PNA-014 63.2 51.5 7.2
PNA-024 60.5 56.3 8.7
Pholiota sp. PSP-010 25.6 34.8 154
P. squarrosa PSQ-001 40.7 9.7 17.1
PSQ-002 78.6 91.7 15.4
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1) Screening of Bioactive Compounds from Mushroom Pholiota sp. Korean J.
Mycology. 34(1) : 15-21 (2006)

2) Effects of Lycii fructus and Edible Mushroom, Pholiota adiposa, on the
Quality and ACE Inhibitory Activity of Korean Traditional Rice wine.
Food Biotechnol. 20 : 183-191 (2006)

3) Production and Characterization of Antihypertensive Angiotensin I
-Converting Enzyme Inhibitor from Pholiota adiposa. J. Microbiol.
Biotechnol. 16(5) : 757-763 (2006)

4) 83 WE U

o MAoRRE Ady d ud AYrisAd =2 AN 2 54 d=HAl

3}3]. (2005).
o HlEHWAY =3t oA Ber]sAd = BAL ks Alers]. (2005).
o Isolation and Characterizatiion of Novel Cardiovascular Agents from
Mushrooms. k=4 3}3]. (2006).
HMG-CoA Reductase Inhibitor from Pholiota adiposa. 3+=v]A18+3].
(2006).
o Isolation and characterization of a anticholesterolemic -hydroxy-3

-methylglutaryl coenzyme AMHMG-CoA) reductase inhibitor from

o
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Manufacture and characterization of Functional Foods by Using Pholiota

Effect of Pholiota adiposa extract in hyperlipidemic mice. International

Pholiota adiposa. International Mycological Congress. (2006).

Mycological Congress. (2006).
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- Extraction yield and nutraceuticals of mushroom Pholiota species. J.
Mushroom Science and Production. 4(2) : 57-61 (2006)
- Effect of a Pholita adiposa Extract on Fat Mass in Hyperlipidemic Mice.
Mycology. 34(4) : 236-239 (2006)
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LAl 5&F AlA A 2 WAl AlE e 39
(20056 4€ 89 ~ 20054 4€ 12¢, T A, & Foldd  1270= 6809)

1) F8 W&

o Keynote lectures : 2%, Plenary lectures : 29%, Panel lectures : 74,
Oral presentation : 613, Poster presentation : 93# ( & 192¥ )
x WAle] FASF B, A 2 BSe WA, vty 2 R, dvl
2 & ol w3 H2Y AL =] AEHAS
o WA A7 The Shanghai Pudong Tian Chu Mushroom Co.)2} H Al
7}s 719 A ( Jiangsu Danyan Mushroom Co., Jiangsu Anhui Biological
Technol. Co. Ltd.) ¥
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- “Characterization of Novel Antihypertensive Angiotensin I- Converting
Enzyme Inhibitors from Mushrooms” T-523%

~  “Production of a New Elastase Inhibitor from Mushrooms”
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presentation : W3

Section : 1 - Phylogeny, systematics and evolution
- From Genomics to proteomics

- Plant and fungal pathogens

- Cell biology and physiology

- Biodiversity and conservation

- Food mycology and mycotoxins

- Industrial mycology

- Population genetics

O© 00 3 O O = W N

- Mycorrhizae

10 - Animal pathogens
o AF (A& B 77 AAF]
o F7FAY : 2570=F <F 9001

=

2) & A&

=1
)
+

o Isolation and characterization of a anticholesterolemic HMG-CoA
reductase inhibitor from Pholiota adiposa ‘X228 %%

o Isolation and characterization of a novel antithrombotic compound from
mushrooms @ ¥2¥ WxE
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